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THE CONSTITUTION OF INDIA
~ PREAMBLE

A

,‘ } ( .

WE TH EOPLE OF INDIA, having solemnly resolved to consmute lndza mto a

'[ SOVEREIGN SOCIALIST SECULAR DEMOCRATIC REPUBLIC] and (0 secure o all its citizéns:
- JUSTICE, social, economic and political;

LIBERTY of thought, expression, helief, faith and worship;
. 1  EQUALITY of status and of apportunity;
‘ and to promate among them all

FRATERNITY assuring the dlgmty of the individual and the 2 { unity and mtegnty of
the Nation I;

{NOUR CONSTITUENT ASSEMBLY this twenly -sixth day of November, 1943, do'

HEREBY ADQPT, ENACT AND GIVE TO.QURSELVES THIS CONSTITUTION.

1. Subs, by (heConsmuuon(Furty second Amendment) Act, 1376, Sec2 for "Soverengn Uemocrauoﬂepubhc
{w.e.f, 3.1,1977}

2. Subs, by the Constitution (Foriy ssecond Amendmen() Acl, 1976, Sec.2, for “Unity | of the Nation” -

cwef. 311977

LI |

¢ Part IV A
Fundamental Duties

ARTICLE 51A

Fundamental Duties - It shall be the duty of every citizan of India~"

{a) 1o abide'by the Constitution and respect its ideals and institutions, the NazzonalFlagand
+ the Natienal Anthem;

(4). to cherish and follow-the noble ideals which inspire i our national strugglevfor {reedom;

{c] to uphold and protect the soversignty, unity and in-agrity of India;
(d) to defend the country and render national service “vhen called upon to do so;

e} 1o promote harmony and the spirit of comman b otherhood amongst ali the people of

fndia transcending religious, linguistic and region Jf or secuonal dxvursmes, to renounce
. practices doragatary to the dignity of women; b
(f) 1o value and preserve the rich heritage of our cor posite culture; ' o
{g) to protect and improve the patiral environment i cluding forests, lakes, 'nvers wild life
" 4nd to have rompassion for living creatures; :

(h tu develop the scientific temper, humanism-and 1 e spirit of inguiry and reform;
{i) 1o safeguard public property and to abjure violer se;

(i) tostrive towards evcellence in all spheres of indiidual’and collective activity so that the
aition m.dunxly rises 10 higher levels of ende: vour and achlevemem

- of processing. The
. the higher is its dependence on its immediale

CHAPTER [

Natural Resources of Indz'q

The natural endownents in the form of land,

water, vegetation and minerai, ate, are generally
referredtoas 'natural resources’. [hese resources

“forim the backbore of the economy of a nafion,
‘Natural resource' is a broad term, The Jand area .
. ofacountry, its fertile soils, rivers, watér bodies,

fisheries, vegetal cover, rocks and minerals,

“livestock and human population—all are its

resources. These are the bases for the economic

_strength of a country and the prosperity of her

p:ople. The early human beings subsistéd on the
ne tural means of subsisience, i.e., edible plants
ard animals were utilised directly afler upfooting

the plants and hunting the animals without much
more primitive is a society,

environment. But the man and the environment
relationship is notstatic. Itiseverchanging. While
the environment is bountiful, human beings are
constantly looking for netwer opporxumtles for
their sustenance.,

“With the help of tools, lechmques and skllls
acquired by human beings through expérience

~and experimeniation, they interact with the

environment, This can be termed as 'techinology’.
Human beings were able (o identify and develop
the means-of production and did not depend on
the ineans of subsistence for long, The quantum
ol utitisation of the natural resources, thus depends
upon the level ¢f technology attained by any
society, Many sociedes were endowed with
patural resource base, bul were unable to utilise
these resources becruse they cmild ner davolop
iie tecknology. The coal was av ailabledn China

in form of hard rock since ages, the mineral oif

seepages were observed in Pénnsylvania since -
1750, but these .natural resources could -not
become econormic resources immeaiately, They -

became utlilisable only with the mvcnuon of=.
proper technology. for “theif
exploitation, Thepresénce of thc natural résources
does not necessarily mean that the'region is
economically developed, Mény resource-rich.
regionsof Inidia are stilleconohﬂcallybackwmu

The example of such regions.are Chotanagpur
platean and Bastar. These regions are inhabited
by people who Jack technology. It shows thii’the
resource is very closaly related to the level.of
technologxcal (cultural) development. That jsavhy

"it {s said that the concept of natural resource is
‘culture-bound. :

- The nature by providing Lhe natural resource
base indicates the direction of economic

-development. The people living near the water

bodies developtishing, the foresidwellessdevelop
lumbering and villagérs i in. thetiver valleys where

- waler and fertile soils are in dbundance develop

agricultuie, But the extent of ‘the development is
decided by the level ul‘teuhnofq;ya\lam;:d by the
Tespective societies, The highly mechanised ex-,
tensive - agricultire of” theiUnited 'States of,
America, Australia and Canada is entirely
different fronf the intensive sibsistence agricul-
ture, of South-cast Asia, though'as ac(ivity it is

" agriculiure fis 41l the above- fmentioned regions.

In India, there is a vast diversity in economic

“activities, Wide regional disparities arc obser ved

in the levels of economic development tao.

. e ' [ .
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India is:a vast country. Its sheer size of

32,87,782 sqkmis an important resource bécause
" the chances ot the occurrence of large patural
resources ina vast aréa are more than ina small
arca, India i€ very well endowed with a number

evas b

of natural resources. Vast arable lands, flowing

waters, underground water aqumrs large
growing season, varicty of natural vegetation,
minerals, livestock and human resources——all are
our economic assets. The roots of the economic
history of Indjalie inthe hoary past. The remnants
of'the economic activities of our ancestors can still
" beseenin shifting cultivation in Assam, nomadic
“herding by Gujars and Bakerwals {n Jammu and
Kashmit and fishing in the coastal region.
Auriculture: has been the mainstay of the Indian
economy singe the ancient times, We were ANE

o devclop our indigenous technologies in the-
pnmary as well as secondary seetors, The textile,’

fron and Lopﬁcr technologies were known o our
ancestors.
‘In independent lndla the hreakthrough has
been attaiitedint  sessing ofour tand, water and
mineral resoitree.. The package technology has
contributed o our agricultural development,
Almast all the cereal crops have witnessed
increase inthéir yield rates. Forexample, the yield
“of rice has intreased from 668 kg per hectare in
1950-51 t0 1744 kg per hecrare in 1992-93 and
the yield of wheat has risen {rom 663 ke per
hectare in !950 51 toZ.B"‘k"puheci.\rcm 1992-
93. In spite m tremendous increase in yield per
unit area ol ‘tand, the labour productivity in
agriculture rcmam\lnw What are the majn causes
lorthis phenomcnon" Exaniie the role of the size
afthe populafion; its rapid growth in depressing
“ e fabour productivity and neutralising the
standard of living in India,
MAJOR RESQURCES OF INDIA
FAGENRERAL SURVEY |

‘1.and Rcsoufces

India"s vastand diverse sive s the most important

:Pi'u_y\}./un\-bd AN LA A L WG Y SISV
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resource. It has lofty mountains, old denuded
platzaus and extensive plains. This diversily in
topograply guarantees different economic
activities. Aboul 43 per cent of the land arez,
which is plain, provides opportunity. for crop
farming. The mountainous areas, accounting for
about 30 percentofthe surtace areaof the countsy,
are storehouses of natural resources as well as they

“are important for their scenic beauty and

ecological aspects. The plateauareacovers about
27 per cent of the total area. It has rich reserves
of mineral resources besides forests and arable
lands. The mountains and plateaus also have lertile
river valleys offering favourable locations for
human concentration. _
Indiais endowed with a year-round growing

* season except in the mountainous regions. This
“has made our land more valuable from the

viewpoint of growth of crops and natural

. vegetation. Thislarge growim, seasonhasensured,

diversity of crops, The major constraint inindian
agriculture is not the factor of heat but that of
maisture. Indian subcontinent, by and large,
receives monsoonal rainfall, whichis erratic and
seasonal in nature, The moisture supply throught
rainfall is concentrated during three-four months.
These are the summer months in the country,
except inJammu and Kashimir and Tamil Nadu.
At this time heat is more and consequenly the
moisture {oss through evaparation is also high.

. Besides, the higher intensity. of rainfall induces

higher run off and flooding in the rivers. The
uneven distfibution of rainfall also creates
problem for.plant growth. There is a vast area
comprising Ladakh, Rajasthan, Kachchh, papis
of Madhya Pradesh. Maharashtra, and Karnataka
plateay, where rainfall is inadeavate and varies
between 100 and 300 miliimetres, About twa-

thirdsof' the area of the country records inore than
750 millimetres of raintall, Some rain does veeur
- during winter owing 1o the western disturbances

but it is generally confined to the Himalayas and
the sestert o Of the Notin Indian
Plains.

1
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" The uneven distribution of rainfall bas thus
forced us to arrange for artificial means of
moisture supply in order to obtain efficient
uuhsanon of our land. In some areas the rainfall
is in excess thani the required amoun(; inothers i
isless. Similarly, the rainfall may take place when
itis not requited and there will be no rain when it
iz required, 1t means that in view of the spatial as
well as temporal variations of rainfall, irrigation

is the only source of assured water supply for-
successiul cropping. We are lucky to have large

surface flow of water in our perennialrivers. The
infrastrutture of irrigation-has been created by
damumiing these rivers in order to obtain regulated
moisture supply from the reservoirs, Intensity of

cropping has latgely dependedon irrigation water. .

Punjab, Haryana and western Uttar Pradesh have

" recorded higher level ofirrigation as well ashigher

cropping intensity. We should be careful about
the dangers posed to the land such as the problem
of waxerlogging' due to over-irrigation in some
regions and salinity due (o Intensive water use in
hot ana dry patts. Thus, it is importantt to protect

* the fand from dLgradanon

" Soil

Soil is an important factor for the plant growth.
The value of the land is fixed according to the
fertility of the soils. It is a renewable abiotic

-resource which can be replenished by artificial -

means like manuring and fertilizers. The process
ol soil tormauon is known as pedogenesis. It is
greatly influenced by the par¢mi rocks, climate and
biological lifefarnis. Time is an important tactor
which provides maturity to soils. The diversity
of the physiography is reflected in the diversity
of soils in India. ) .
The soils of India are classitied into six broad
groups—alluvial, peal, red, black, desert and
mountain. solls, The
Agricultural Reszarch has treated forest and salitie
and atkaline soils as separate classes. Alluvial soil
is by tar the most extensive soil and covers about

o
{

Indian - Council of

43,7 percent of the total area of the country. Thesgn
soils are deposited by the fluvial action of river
and sea and, therafore, we find both riverine and
toastal alluvium, 1t is the predominant soil in the’
Northern Plding, dlonag the river valleys of the
peninsular [ndia, enhe river deltas and the coasts
The older alluviums known as bhangar are pot
subjected to inundation but newer alluviums .
known as khadar are not deposited along the flood |
plaing of the rivers.

The black soils are derived from the Deccan
trap and extensively occur in Maharashtrz,
western Madhya- Pradesh, Gujarat, parts of
Andhra Pradesh, Karnataka, and Tami] Nadu,

These are very fine grained soils. They are rich

in galcium and magnesiuni carbonate but poot in
organic matter, phosphorus and nitrogen. They
are difficuit to work as they become sticky when
wet and develop crack after drying,

Red and yellow soils are largely dc[luv:al in
nature butin some Himited patehes, these have been
deposited due to fluvial action. Their colour is
derived from their parent rock. Red soils and their

‘many variants cover lurpe areas in Tamil Nadu,
Karnataka, Goa. South-eastern Maharashira,
eastern Andhra Pradesh, Orissa and Chotana%pur-
plateau. ltsoutliers exiend up to Birbhum distric
ol West Bengal and Jhansi, Mirzapur and
Hamirpur districts of Uitar Pradesh, These soils
are deficient in numus content and lack in planl
nutrients, )

Ineastern and southera India where the moist
climate is experience intermittently fotiowed by
dry climatic conditions, laterile soils havg
developed. It has hydrated oxides or'alumir}h:nL
and iron. It is deficient in humus, These are
widespread in Kerala, Tamil Nadu, Western
districts of Karnataka, parts of Mahurashtra,
Madhya Pradesh, Meghalaya and Assam.

“A large part of Rajasthan, Haryana and -
Punjab have expanses of sandy soils. Sand fas
‘developed in situdue io prevailing arid conditions
but some sand has also been deposited due o
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aeolian action, These soils lack in humus content

“butcontain high proportion of soluble salts; They
are liable to be subjecied (d acidity if over-
irrigation is resorted to by farmers,

_Peatsoils develop under humid conditions in
areas of thick vegetation and as a consequence
large quantity of organic matter is accumulated,
Such soils are confined 1o coastal areas inKerala,
West Bengal, Orissa and Tamil Nadu, -

The soils which have higher capacity to
supply plant nutrients are called fertile soils,
Basically this fertility is the resource which is

utilised for crop farming. The soilshave naturally

- determined fertility as well as culturally induced
fertility. When the naturally determined fertility
declines, it has to be replenishéd by adding
manures and fertilizers. The faulty management
and agricultural practices lead o the exhaustion

ol soil fertility. Erosion hazards also render the’

soils infertile. The tillage practices in the
undulating areas induce higher rate of erosion..
Deforestation and overgrazing have aggravated
theerosion of soils. The Joss of vegeration has led
to-the intensification’of desert conditions. It is

estimated that about one crore hectaresofland in -

Indiaisaffected by ravineand gullyerosxon Over
irrigation has also rendered the landinfertile due
" tothe infestation of salts. About 60 Jakh heciares
in Punjab, Haryana, Maharashtra and Unar
Pradesh suffer from alkalinity and salinity.
Conservation of soil is the keyword in
keeping them productive. This is possible by
improved agricultural pracfices in different
regions. The tillage on higher slopes has to be
avoided and contour ploughing on'the erosion-
prone slopes may help in maintaining the soil
depth, Planting of shelier belts and stubble-
mulching help in conserving the soils in desert
regions, The ravines and gullies should be plugged
wprevent ihe headward erosion, The pressure of
livestock on pastures in hilly, desert and plateau
region has to be reduced in order to avoid

overgrazing such as in Jammu and Kachmir, ..
. Himachal Pradesh, Rajasthan and Karnataka, -

w

INDIA': RESOURCES AND REGIONAL DEVELOPMENT

Farmyard manure, g’rcr;n.mnuri‘ng and chemical
fentilizers help in maintaining soil fertility.

Parntern of Land Utilisaiion

According to the statistics of 1990-91 ¢t total
reported area accordinguo the village papers has
been 3,050 lakh hectarcs, Of this 1, 422 lakh
hectares or 46.6 per cen is the net sown area, Fig
1.1 presents a comparalive picture of land use
pattern in India in 1950- 5 and 1990-91, Durmg

these 40 years the net 'sows area has wuneescd .

“increase of about 20,10 per cent, recorqu an
annual growth rate'of 0,19 per cent, There i is no- !

doubt thatthe reporied area has alsoincreased over

these years, In 195051, the area under forests * '

accounted for about 14.2 per cent of &he reportcd
area which has increased 22,3 per ccnl of the
reported areas in [990-91. "rhetallow lands thC

witnessed reduction inarea c‘ﬂd accounted for7.7 -

percentofithe rcported areain {950-91 as agalml
9.9 per cent durmg 1950- 51, Thus, the net sown,
area and tallow landsccount for 54.3 percent o(
the reported area whlch shows the extent of he
cultivable Jand. Culturable wastelands wnncssed

- adecrease from 8. | per céntin [950-51 104, 9per

centin 1990-91, Atea under tree crops, has also
recorded decreaﬁe in 1990~91 as (_ompared o
1950-51.

The land use paucrn ¢hows large variation’

overspace. While the net sown area in Punjab and

"Haryana is as high.as 84 and 82 per cent of their
Tespective reported areas, it accounts for only 3. |

percentin Mizoram, 6,3 percent in Manipur and

-8.6percentin Meghalaya, The states lying in the

North Indian Plains have recorded higher
cropping intensity. The intensity of cropping can
be explained by the following formula; . -
Gross cropped ared. -

Intensity of cropping = — X 100 :
Y Pping Netmwndrca

Punjab has recordcd the highest cropping
intensity of 178 per cent followved by Haryana (165
per cent) and Uttar Pradesh (147 per cent in

'YNI&TURAL RESOURCES OF INDIA
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1990-91. Higher cropping intensity shows higher
intensificationof agriculture which meanshigher
proporlion of net sown area is being sown more

" than once in the same agricultural year.
The cropping pattern.of the country is .

dgminated by foodgrains which occupy larger
propostion of -the’ gross cropped area in
comparison. to non-foodgrains. But it has
witnessed a marginal decline. The share of
foodgrain in 1950-51 was 76,7 per cent ‘which
came down {0 69. | per cent of the gross cropped
area in 1990-91. ¢

The breakthroughinthe foodgram produunon
has beenachieved by the expansion ‘of the irrigated

area. Therefore, it is not the expansion of the net’

sown area which is responsible for higher

" agricultural production but it is the ingrease in

ll

11 _

production per unitarea whxch has conmbuted to
it The netareaunder 1mgauon ‘has increased from
2101akh hectares in 1950-51.to 474 lakh hectares
in 1990-91, Aboul 33 pef cent of the nelsown area
inthecounuy isirrigated, The increasing pressure
of population on the arable land will necessitate
the higher level of intensification of agmulu‘ire
with the help of adequaté inputs of irrigation, high
yieldipg varieties of aeeds and {ntensive use of

feruhzers

. Water Resources

Water is an implrtant nalural resource, ftis vital
for increasing the agricultural production. ltisalso
mgredtdemand for domestic as well ns industrial
use. It is an important medium for generating
cheap hydro-electric power, Witer Is a precious

-y
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and scarce resource which is indivisible and,

therefore, its otilisation has t be planned for the

basin as a wholu, Wateras a resource is nat cvcnlv
disteibuted over space. and time. Sometimes in the
vear, it s in plenty and sometimes jCbecomes

scarce; In some dlt‘dﬁ of the L(\Uller. it iy

abundandy lound l)ut m certain: regions it s

- oscarcely available;: is. responsible tor
development in mme regions bul brings”

devastation in other: areus, Looking at the
importance ol water d\ a resource the Nauonal
Waler Resources Cotngil adopted the National
Water Policy on 9 Scmmnbd 1987 '
Rainfall-in India is an important source ol

.mmxxuw supply to the; plm"k and surface rap of7,

Alarge proportion of the wiier resources ol India

is-located in those regions which fic in the zone
having amean annual raintall of 100 em. Raintall
is alsg the major source of the recharae of
underground aquifers. The under around aquilers

- are generally brackish in the regions with seanty

rainfall; For example. there are a number of arca
i western Rajasthan where water from wells is
very brackish. It cannot be used even for
irrigation, '

Tie vther important source of water is the
surface Now through rivers and water contained
in lakes, tanks and reservoirs, Rivers and river .
valley have abways attracted human habitations.
Rivers are fed by rainfall as well as snow el

-~ This water is harnessed by damming the rivers and

a nwmber ol multipurpose projedts inve heen

e e e
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launched since the mdcpendﬂnce of the country,

A"multure isa major claimant of water as the
assured supply of water through irrigationreducés.
its debendence on rainfall which is highlyvariable
and unreliable, The need for irrigation is more
acutely feltinlow rainfall areas of the country like

Punjab, Haryana, Rajasthan, Gujarat, western

Madhya "Pradesh, eastern Maharashtra,
Telangana and Rayalseema regions of Andhra

" Pradesh, and Karnatak Plateau,

The conventional ynit for measuring water
availability ishectare metre'or cubic metre, f'the
water.is allowed to stand up to the depth of one
metre aver one metre of level land, the total
volume of water contained will bé one cubic
metre. Likewise if water.is allowed to stand up to
the depth of orie meter over a level land-of one
hectare in area the total volumme of water will thus
be one hectare metre. On the basis-of the normal
Now of rivers in India, it has been estimated that
water resources of about 16.7 crore hectare metres
are available in the country, Of this, about 6.6
¢rore hectare metres can be used for lmgauon
The majorthrust in independent India wastowards
creating storage capacity of river water through
various river valley projects. While the gross
storage capacity of the reservoirs already existing
in 1947 wus about 14,000 million cubic metres,
with the completionof the project the gross storage
capacity of 190,000 million cubic metres is
created. This would be about 27 per cent of the
usable quantity of surface waler resources in
India. Why is the country not ablé (o Utilise all the
usable water resources? ;

Ground water is another important source
of water and is more ubiquitously available.

This water-is available through dug-wells, tube-
wells and other devices of lifting water., Tt is

estimated thal about 333,000 million cubic metres
ol greund water is available in Indin. About 90
percentoritis associated with the unconsolidated
rotk formations of North [ndian Plains. It
shows that the peninsular part ol it isihot wel)

placed as faray crou'nd waler resources are
concerned. -
A concerted effort has been made to utilise
the water resources for agricultural purposes by
developing the irrigation facilities since 1951
under different plan periods. The total irrigation
potential created before 1951 was 226 lakh
hectares which increased to 850 lakh hectares by
1993-94 registering an increase of about 375 per
cent, It is being attempted to create irrigation-
potential of [, 130 lakh hectares by the year 2010,
According to the statistics of 1990-91 tor the
country, only 33 per cent of the net sown area is
irrigated. There are three major sources of
irrigation in the country: canals, tanks and wells

-including tube-wells. Thirty-eight per centot the

net irrigated area is contributed by canals whiie
the wells and tube-wells account for 48.3.per v *nt
of the netirrigated area, Tanks, due to their limiied
capacity, account for only 7,24 per centof the net
irrigated area, Wells remain by far the most
dominant squree of irrigation in the country.
During the Fifth Five Year Plan, a centrally

.sponsored programme, known as Command Area
.Development Programf'nc (CADP), waslaunched

to ensure a faster realisation of the irrigation
potential, There is a large spatial variation in the

~extent and intensity of irrigation in the country.

Whilein ?unja’b, Haryana, western Uttar Pradesh,
and delta areas in Andhra Pradesh and Tamil

~ Nadu, the proportion of net irrigated area of net

sown area ismore than 60 nareent, there are areas
like Rajasthan, Madhya Pradesh, Marathwada,
Vidarbha, Rayalaseema, and Karnataka where
this share is very low, Ladakh district of Jamunu
and Kashmir is a coid desert and sutters from acute
water shoriage.

The supply of drinking water to rural and
urban population is another imporiant aspect of
utilisation ot water resources. Accelerated Rural
Waier Sunply Progranmime (ARWSP) and National
Mission on Drinking Water (NMDW) have been
Jaunched to achieve tie goalof supplying drinking



walar 1o &t the villages in India, . )
Thare is a pressing need for conservation of
waler resources. The major task is to reduce the
tun off and evaporation losses, Over-irrigation
leads 10 the deterloration of soils, _Salxmty and
alkalinlty are the outcomes of misuse of water,
The sprinkler and drip 1rngauon{nay prove tobe
better techniques of applying water to crops, The
pfuents from settlements and industrial
extablishments form major pollutants of the water
Ludiea, Reeyeling is«essential to economise ‘the
water use. Flooding causes damage 1o life dnd
property of people in about one-eighth areaotthe
evantry whichhas beendeclared ﬂood-prone.’I.‘he_
w should be treated as one unit-for planning
{e wales utilisation, Water intensive crops sheuld
be avolded in dry areas to save them from
waterlogging and salination, The methods ofdry
Jland farming should be experimented onthe basis
ol the local conditions, The cxperimentation under
the National Watershed Development Programme
fe.r Ralnfed Agri-cultureisbeing carricd on from
1986.87, .

Forest Resources

Furests ure renewable resources and perform
productive as well as protective functions, They
.provide industrial wood,timber, fuel wood,
fudder and other minor products which have great’
economle value, Forests also perform protective
functlon by reducing soil erosion, regulating the
chunnel Now of water, controlling floods and
enriching gcnt.uc reserve of flora and fauna,
Forests play a major role inimproving | the quality
afenviromment, The National Forest Policy, 1988
has rightly laid emphasis on the role of foresr_s in
maintaining life support system, [ts one of the

stated objectivesis ".....to ensuré environmental .

stability and maintenance of ecological balance
including atmospheric equilibrium whichare vital
for sustenance of all life forms—human, animal
‘und plants, The derivation of direct eranomic
benefit must be subordinated to this principal

INDLA : RESOURCES AND REGIONAL DEVELOPMENT

aim”
"he country has an aremof 747 lakh hectares

notified as forest but 1henc is' no agreemem
between different sources giving out foresp
statistics. Out of this notified forestarea about 51
per cent is classified as reservéd, 29 per cenl as
protected and 12 per cent as unclassified forests. °

About 7 per cent of this area has been classmed
as 'other forest'. According to the’ dala of
1991-92, about 22, 3percentotLhe réportmg area
oi the couRtry was under' foresls The declared
aim in different policy documents isto achreve H
forest cover of 33.per cefit of the total area of me
country, of which 60 per cent should be
maintained in hilly areas and about 20 per cent in
the plainareas, Itisevident from Fig. 1. lshowmg

" land usg that areaunder forests hast mcreaseu from
142 per centin 1950-511022.3 percentin 1991-

'92, The staté foresi departments claim fhat 23 per
cent of the total géographical area of the coumry
is classified-as forest-This shows the presence of
an area of 7.5 crote;heclares of forests. But
according to the Nauonal ‘Remote . Sensmg
‘Agency, there was anvarea of 5.5 crore. hectares

under forests during~1972-75 mapping. cycle

which declmed 104.6 crore hectares during 1980- »

82 mapping cycle. - ,
" The latitudinal extent of India has ensured a
_great variety of vegetation types from south to
north and west to east, Thereis also greatregional
diversity inthe foliagecover, Thus the area under
forest loses meaning as one hectare of forest'in
Rajasthan is not comparable to one hectare of
forestin Assam, Keralaor Kashmir. The western
flanks of Western Ghats which is rainier-has
evergreen forests. These have also suffered over-
wtilisation. Kerala and Assam have tropical wet
evergreen forests, In the drier parts of central
India, Gujarat and Rajasthan; the vegetal cover
comprises tropical deciduous trees to thorny
bushes. There is altitudinal change in vegetation
in the Himalayas. While the valley bottom has
broad-leaved deciduous trees, theconifersexiend
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towards the higher slopes. Generally, thick forest
cover is cither confined to inaccessible areas or
in the areas of low density of population in the
country. The monsoon forests, comprising
tropical deciduous vegetatioh, extend berween the

rainfall zone of 100 ¢m and 200 em. They have’

some of the-economically valuable tree species,

The North Indian Plains extending from Punjab
to West Bengal are devoid of forest cover due to
higher pressure of population and extension of

cultivated land. The higher altitudes ih Uttar -

Pradesh, Himachal Pradesh, and Jammu and
Kashmir are the main regions growifgeonifers
particularly deodar, pincs and firs: Broad-leaved

saland teak trees provide valuabletimber. These
_ specresoccurmrcralsoftheHnnalayaandAssam,_

Karnataka has sandalwood forests. The mangrove
forests are found along the coasts abounding in
delta areas. Sudderbans are known for sundari
trees, )

In view of thp'competition for. land for
ditferent uses, the conservation of forests is
essential for ecological security fuel, fodder and
timber needs of the people and the requirements
of the raw- material for village, small scale and
large scale forest-based industries, Besides the
afforestation programmes of. the forest
departments, the social forestry, tarm forestry and
production forestry programmes have been
introduced to enhance the area under forestcover,
16.55 lakh hectares of area was planted under

. social forestry during 1980-85 while 378.5 ¢rore

saplings were supplied for farm forestry. Bui the
impact of these programmes will be reflected

through the survival rate of the plants, The people

are becoming aware about the conservation needs
of the forests, Movements like 'Chipko' launched
by non-governmental organisations (NGOs) have
not ‘only created awarencss but are also

encouraged active’ parncxpanon of the masses in -

the conservation work. The National: Forest
Policy, 1988 envisages to associate tribials and’
other peopie living in the vieinity offorests ')'th

the process of protecnon regeneration and
development of forests.

Livestock and Grasslan ds

Animal husbandry is-an auxxlxary acuvuy of the
Indian agriculture. The Indian farmer, inall parts
of the country, depends on animals for draught
power. Animals provrde the much-needed
thanure, The milch animaly are reared to provide
additional income to the household Animals have
always been treatedas weallh inthe Indian society

as some of them are referred to as godhan (cow

wealth), gaj-dhan (clepham wealth) and vaji-dhan
(horse wealth), Our dependence on animals for
various operations in agrxculture has led to our
reverence to them.

According to the quf_pquinnial livestock
census, 1987, India has a total number of 4,284
lakh livestocks of which 45.7 per cent are cattle,
Our cattle is of poor quality in terms of stamiina
for draughtand milk-yicid, but heir sheer number
is indicative of their impor lanec India is thehome

of some important cattle breeds, for example.'

Kankrej, Rathi, Sahiwal, Gzr Tharparkar and
Kangayam. Nagori breed {§ famous for draughl
vattle. Better breeds of cattle are found in low
rainfall areas of Ra;aslhan Pun)ab Haryana,

-Gujarat, Andhra Pradesh Karnataka and Tamil

Nadu,

Buffaloes are rmporzant miich ammals in
India, They accounted for 17.42 per cent of the
lotal livestock population iff:1987, Seventy-five.
per centof the total buffalo population consists of

females which shows that these are reared for
milk, The’y arealso used for draught inhumidand -

high rainfall regions_of West Bengal, Assam,
Orissa, and Kerala and aré;used 10 plough the
flodded fields, Haryana and Punjab are well-

: _known for their Murrah breed of buffaloes, The

-areas with high ramxall and nce asdominant crop,

. hdve higher proporuon of ‘male buftalo
" population.

10 46 per cent of lht‘ lxvestock in Indu

sl s %
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-well as wool. India produced 4, 1 crore kg of wool

- the main beasts of burden in arid and semi-arid

" INDIA ; RESOURCES AND REGIONAL DEVELOPMENT
contprises of sheep, which are reared formeatas 16,5 per cent, The seasonal variations in moisture
conditions cause variations in grass cover and
in 199192, Sheep are more numerous in Andhra | cartying capacity of the pasture lands, Crops-
Pradeshy and Tamil Nadu but their wool s short- . residue is an inipcrtant animal feed, The milch
stapled and inferior to’the wool found from the  animals are given rich dlet in the form of
sheep reared, in north-western India, Marwari  concentrates, ol ¢akes and grains. Farmers also
‘breed of sheep found'in Rajasthan gives good  augment the fodder supply by growing fodder
quality of wool. Sheep flocks are also reared by crops like burseem, jowar and bajra. Seven
the nomadic graziers in the Mimalayas such as  regional stationshave been established in different
Bakerwals of Jammu and Kashmir and Gaddisof  agro-climatic zones for making available the
Himachal Pradesh. Inorder to imprové thebreeds  scientific fodder productiontechnology avaitable
of sheep, the Central Sheep Breeding Farm has 1o people, They are located at Hissar (Haryana),
beer, established in Hissar, E Kalyani (West Bengal;, Gandhi Nagar (Gujarat),
Goats are found: in larger number as Alamadi (Tamii Nadu), Hyderabad (Andhra
compared (o sheep and agcounted for 23,2 percent  Pradesh), Suratgath (Rajasthan), and Shehama
of the total livestock of the country in 1987, Goat ., (Jatunu and Kashmir),
is a poor man's cow, They are found in larger " In- order.to. give impetus to diary
nuinbers in the North [ndian Plains and the hills.  dévelopment, Operation Flood-1 was initiated in
Their numbers have sharply increased from 646 July 1970. Operation Flood-I1 was started in April
lakh in 1966 10 994 takh in 1987, The sheepand {981 and it continued till March 1985, Operation
' goats provide ready cash to the shepherdsasthey.  Flood-11l is in operation now, The Operation
can be sold at the tifme of need. As such the Flood is an integrated dairy development
shepherds like to increpse the size of thelr flock  progranune based onmilk cooperatives. Its major
which ir turn puts pressure gn the pastures and | objective is to provide remunerative price to the
grazing lands, Yow " rural milk producers by linking the consuming
.- There are some a-f\_imals which are used as  areas like towns. This is oné of the strategies of
brasts of burden in specific regions, Horses, rural developmentalso, .
ponies and rnules are; used in hitly tecrain for )
carrying human beings and material, Camels are

Fisheries and Marine Resources

Fishi is a protein-rich food. Fishery helps in
. régions. Yaks are usedin Ladakh and Himachal- augmenting food resources and provides
Pradesh, : employment to people. It is one of the oldest
The quality of animals in India is poor. There -

are surplus animals which are not productiveand  of huating as.occupation are not prevalent in
put strain on the availaiﬁle fodder resources. The  substantially large parts of the earth, fishing has

occupations of human beings. While other forms -

not only survived but has been modernised. India -

number of animals, ho:\fvevcr, increases not only
due to economic reasons but also due to socio-
cultural reasons. Animals give social status to the
owner as they form His/her weaith, 1n India,
. permanent pastures and grazing fands account for
3.9 per cent of the reporting area of the country.
Ifthe fallow lands'and culturable waste lands are
atso included in the pagture area. it covers about

. has a long coastline of about' 7,517 kilometres.
There are numerous water bodies like tanks,

reservoirs. rivers and lakes, ete, in the country.”

Fisheriesin Indiaare confined 1o the coastal areas
but a substantial proportion of the total calch
comes from the inland fishing. Though the
development of {lsheries in India cannot be

!
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compared with that of Japanor Norway but it has

shown_signiﬁc_ant growth over lime, I 1950-51

. the totl fish catch was 7,52 fakh tonnes, Of ihijs

5.34 1akh toines of fish @ caug
: nes we 1
ocean and 2,18 fakh tonnes rom oty e
?ggléc_s. It has'fncreascd t0 43.65 lakh tonnes in
o -93, Of[hl.? marine tish accounted for 25,76
tonnes and inland figh for 17.89 takh tonnes

Itshows aningrease of four times in thetotal bateh,

h_‘@a lua; four major fishing harbours, viz Kochi
Chajnnm‘ Vishukhapamam and }"<(>\/‘;-I'o.\tv""”
EZCSIdcs these, 16 miinoy fishing harbours i JQ’
fish landing centres have beencgm‘.tru'-'<-d~i'él'“' or
todugmen the fislh catches. The Bragl;is'lfwu'jfr
Aquaculure Scheme was Iaunclicd.f‘or ar“:r
dc\"}‘lopmcru of brackish water fisly and praw .
I?‘dm hasunureaof9.02 1akh hectares ofl?rackli]sshl
gca(t)c)r area and 20.2 Jakh sq'km of Exclusive
o ,,;f,]f’nﬁ io:}ie (§EZJ. [t sbows alarge poteniial
p,—gje-~1l . sl ‘cnc‘si. The Integrated Fisheries
“ncén\;e ':‘wmage’s the  popularisation of
tional varieties of fish, .
naw:;l;aglsersl::n\czerdcssourc,e include ojl and
fewral gas, : v Salls and minery] .
[r:;(:n[;(nsc Inf!m has alrea"dy started drillix?gcgillI
bcc'ndr“,l»jn(‘u‘m.x,n?ma) shelf. *Sagar Saupra;’ has
also oby ninzg, hlcrl?lll?ig:? Bo‘hlba'\: o e
lcx)odulcs “'[?m anarea o‘f'llo? .n OC[)‘?) slg kr}:x 111’11:1‘:%&121\5
cean. The oce are ' 1565 o
oot The ful{:::S are the storehouses of

TABLE

~ Energy Resources

Energy is 2u important input 1o accsle
Er_ocess"qf production and (hys lez;dx’m: 0
\::rr;gf?x;grczzlg;?ment. India lags far behing the
o caplta consumption of commerci
energy, as it accoums for only cmc-cirmAk
Conm‘w.rlc.ml energy ubtained from coal of)lf
electricity dceounts foralittie over 50 re Ui
the ral energy used : Bl x
abtained from non-com
iike cowdung,

rate the

2!

: mercialenerpy resoirees
fuel wood and Crop byeproducs
) ae” s ) H N . .
used as fuel, n order o overcome 1

s 1€ gnergy

BeMPS are being made for (o
(‘jevclopm.ent wd promotion ofno:‘[cf:w L:I{ic ’ L
5ourffcs ofenergy suchay solar, wind b;’J'c;F : J
~ete, The major sectors using comme’rc'.‘al t'LL :r:":
are h‘()nscho,’d, :sgricul(‘ur‘e‘ incitjl'.zr‘ r
transpors, Qlier sectory are minor, 1.‘ub)ie l;“:i
r‘epresm!s the pattern of constmption l\
commercial enzrgy in Indig over time. S
a Us;ly";;b:;r;ml’::nv\,mhat (.hf: sh:aru of ugrlevitre
oo m_é h;L 30“ ..c‘z.fu energy has inereased shirpdy
i wm:;;n.\ I__\'_ars: The sharc of agrivulty in
e consu (,nnn._ of commereiy; enerec b
.4)\-!«{1[.\(,".1 Iram 3.6 Pereent in 196} m:i) .:
CCOHBROTIRVER Incustey auy [EHRIM :',n\n .Lw

rc;mum major seciors 1o conRsumwe Loy reong
o;’uommcrc:‘aI'@x':crg_v and together ‘: e
74.9 per cent at the total gomml*
Lonsiunption ditring 1990.0 T}n'.n
resources are coal, miperal ol .un&c!

Y

1

Pattern of ¢ ol i
: . { Conymereiug Energy Consuniption ‘

B4 A
Conmmereial el e

in India. Other pajr is’

Seetory
19606 1080 \"—-

Household L ) —
Agriculture 2
Industry ’e
Transport e
Others B
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Coal

Coal as a source of power contributes maximum
10 industries as fuel, In'view of the fact that our

mincral oil resources are scarce, coal will continue

o' remain a major source of power, ‘I(s
convertibility into other forms ot:‘ energy like
electricity, gas and oif provides it an added
advantage. : :

According to the estimates of the Geological

Survey of India, the coal reseryes of Iridia, up.to
January 1989, are 17,633.04 crore tonnes.
Fig.}.3 provides an idea of the spatjal pattern of
" the coal reserves up to January 1989, ;
‘ -Th';: Iafgesl Teserve of coal is found in Bihar
which accounts for about 33.22 per cent of the g‘Q(al
coal rescrve in India, followed by Orissa

sccounting far 23,85 per cent., Bihar, Orissa, Wesl

Bungad and Madhya Pradesh together accounts for
w17 per cent of the total coal reservés of Indla:

' The major coalficlds in India aré Jharla,
Raniganj, east and west Bokaro, Karanpura,
Pench-Kanhan, Tawa Valley, Singrauli, Talcher,
Chanda-Wardha, and Godavaéi Valley,

India's coal productioi has been 25,3 cmrc.
tonnes i 1992-93 excluding 107 {akh tonnes of
lignite, Bihar is the major producer of coal infhe
cnsnnzry‘. The coal production has gone up by five

_times from 1951 when the total production was -

+ 3.5 erore tonnes. [t has witnessed 7 fold increase
in 199203, Coal praduction in [ndia is mana;_vcd
by Coal India Ltd. through its seven companies.

" Power gencration is a major sector
consuming coal followed hy steel, cement and

Clertiliver indusiries. "The demand for coal from

" railways has diminished because of dieselisation
and electrification of engines, :

Coal mining faces a number of hazards such

as collapse of the root of the mines, ﬂpoding,
ageurrence of paisonous gases, and lack of'oxygen
and light,

Ol and Natural Gas

The area having the possibitities of ofl extends
: !

Coal Resesves (In Crote Tonnes)

v INDIA ¢ RESOURCES AND REG ONAL DEVELOPMENT

SPATIAL PATERN OF COAL
~ RESERVES )
' (UPTO JAN. 1983)
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over 17.2 lakh sq k. Of this 1014l sedimentary
basin area 3 lakh 20 thousand is an offshore arex
found up 10 a depth of 200 métres, There are 13
important basins bearing oil-strata which can be

put in three categnries, Cambay basin, upper:

Assam and Mumbai offshore basin ure petroferous
basing from where commerciul production is
being taken. Rajasthan, Kaveri-Krishna-Godayari
Bagin. Andaman, Bengal Himalayan toathillg, -
Ganga-valley, and Tripura-Nagaland fold belt are
known 1o have petroleum-bearing strata but
tommercial production from hese regions has not
been staried. Kachehh-Saurashira, Kerala- -
Kankan and Mahhnadi have geological structures
favouring occurrehee of peiraleuny henee these
basins are considered 1o be prospeciive regions,
The productign of petroleum i the colntry
has lagged far behind the consumption. In
1950-5T the 1otal crude available was 2.5 lakh
tunnes while the consumption af petroleum
products was 3.4 [akh tonnes. [y 1992-9R ¢rude

1y

oil production has gone up (0 2.69 crore tonnes
registering an incrcg’se ol'2.66 crore lonnes over
1950-51. The consumption level has also gone up
lo4.35 crore tonnes. leaving a gup ol' 1,66 crore
tonites berweeh prodietion and consumption. The
country had 1o import 407 lukh tonnes of crude
‘oil and petroleuni products to meet the
consunption needs during 199293,

The ol reflining is done in 12 rélineries In -
India (se¢ Fig. 1.5)'with an aggregaie refining,
capacity of 514.2 lakh tondes per annum during

_1991-92, Besides these 12 retlneries, proposals
for setting up refineries at Karnal'(Haryana) and

" Manglore are afoot, The refining capacily has

been uiilised (o the eXient of 95,8 per cent.
Natural gas has emerged as adynamic source.

ofenergy. Large resérves have been identified in

south basin off west coast of India. Natural gasiy

* being obtained front Nada in Cambay basin,

Kaveri offshore and Tanot in Jaisalimer district.

. India recorded a total production of 187 crore

cubic metres ol gas in:1990-9 | as against | erore -
cubic metres during 1989-90, This mieans that the
production has increaséd by 17 crore ciibic metres
during the period. The HBJ (Hazira-Bijapur-
Jagdishpur) pipeling is™ a* big. venture of
transporting gas Ihrough pipeiine, Gas has
significantly conh‘ihxilpd (o the househald. fuvi
supply. Y . '

Hydra-Electricity

India has vast possibilifies of generating elecinw
- power which is a-versatile energy source, ls

transipission is conveniently done. Iiisa cleaner
form ol energy. It his i ifportant role to pliy .
bothinindustry asvell i agriculinre, Eleetricity

“can.be generatgd l'mmfﬁfg"cml. Las, oil, water and

nuclear fuel,
Hydro-electrie posger-(HEPY s the cheapedt |

“power amongst all the allové-mentioned sources

I requires a perennial ow of large volume o
water, falling from a hqighl, aceuring naturadly

or abtained by dammingihe river by diverting the
. ¥
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water frornone river basin to the other, A readily
available market is an essential requirement for
generating HEP as"electf'\bi‘v{y cannot be stored.
The hydro-electric power generation is a capital
intensive activity. ltrequires huge capital outlays.
A niumber-of multipurpose river valley
projects such as Bhakra Nangal, Damodar Valley
Hirakud, Chambel Valley, etc. were launched
during the First Five Year Plan. The Central
Eicctricity Authority has assessed the annual
hydro-electric potential of 89,830 megawatt at
60 per cent load factor, o
About 20 per cent of this capdcity has been
harnessed and ‘80 per cent ‘still remains
unharnesseds: The ratio between hydro and
thermal power generation was 33,7 : 66.3 during
the Sixth Five Year.Plan and it has slid down to

28:72 by the end of the Eighth Five Year Plan. It |
_shows that the thermal power is very important,

What are the reasons angd what are its implications?
In order to plan and organise an integrated
development of hydro-electric power, the
National Hydro-electric Power Corporation
{NHPC) was established in 1975. [tisengaged in
the execution' of a number of projects, e.g. Uri
Duihasti and Salal (Jammu and Kashmir),
Chamera (Himachal Pradesh), Tanakpur (Uuar
Pradesh), and Loktak (Manipur).

Nuclear Power

india has also obtained, developed and
consolidated the technology for gencrating power
from nuclear minerals, Though the share o
nuclear povier inthe total power generationis very
mieagre (only 7.3 per cent), it has promising
potential. It requires greater scientific and
acchnological‘skills. Its greatest disadvantage is
the long time taken (o' construct a nuciear power
plant. [t also requires heavy capital investment,
There is always a'danger of accident through
icakage as in the case of Chernoble in the former
USSR, C, '

The basic minerals used-in generating Fucle:«r

i
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enérgy‘ére uranivm and thorium. Uranium is
availablein the copper beltof Bihar and the rosks

" of Aravalli range in Rajasthan. The monazite

sands on the Kerala coasts.also contain uranivm.
1t is also obtalried trom (e iica mines in Gaya
(Bihar), Nellore (Andhra Pradesh), and Udaipur -
and jaipur districts of Rajasthan, ’
Most of the nuclear power stations in India
have been constructed near sources of water
because itis required in great quantity forcooling
purposes. The first nuclear power station vas
Incated in Tarapur, The other plants are located
at Kalpakkamnear Madras, Kota in Rajasthan and

“Narora in Bulandshabur district of Uttar Pradesh.

There is a proposal for sctting up nuclear povrer
stations at Rawatbhata in Rajasthan and Kaigiin
Karnataka. Itis plaaned to generate 10,000 MW
of nuclear energy by the year 2000, India {5 cne
of the six countries, i.¢., USA, former USSR,
UK, France, and Canada, which has developed
the ‘capability of designing, constructing,’
commissioning and operalinig a nuclear pover
station without any help from outside,

. Non-Conventional Sources of Energy

Themineral-based energy, whether coal, mineral
oil or nuclear mineral$, may not be depended upon

- as these resources are exhaustible. Therefore, the

scientists world over are trying to deveiop and
obtainenergy from inexhaustible resources, Such
sources are sunlight, wind, tidal waves and
geothermal energysources. Biogus deveiopment
is another alternative available to us, Thisisbased
onrencwable energy resources, Juisexpected that
20 percentofl'the total energy demand will be met
fromt the non-conventional energy sources by the
year2001. '

Suntight is Sbundantly found in all parts of
our country excepi in the northern hilly region,.
The technology for generating low grade thenmal
energy for cooking, walter-heating, space-heating,
~ie hnaalroady Been developed inour country,
According (o the datg available upto April 1988,
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. over 92,000 solar cookers were in use in-the
..country as-a whole, About 11,000 solar
photovoltaic tights, 800 solar pholovoltmc water
pumping systems and 200 domesuc lighting
. systems have also been installed in the country.
A five kilowatt power plant based on geothermal
energy has been established at Manikaran in
Himachal Pradesh, The wind energy is being
I hamessed i in Tamil Nadu, Orissa, Gujarat, and
Maharashtra. The Indian Renewable. Energy
Development Agency Ltd., established in 1987,
has been assigned the task of developing proper
wehnology for generation and conservation of
energy trom non-conventional sources.
The main limitation in the’ large -scale
utilisation of renewable energy system istheirhigh

capital costs inthe initial stages, Theré are certain-

social and cultural inhibitions also-ir adopting a
different type of energy source, The rural people

stil} cannot think of using biogas from the human .

excreta-linked biogas plants. It this biogas-is
acceptable, villages will be clean, sanitation will-

improve, problem of scavengers will be solved .

and thus the quality of the environment will be
upgraded, Thecooperativeefforlsfordeveloping
comununity biogas plant require group-action,
. While India has witnessed substantial
increase in generation of energy itlagsfar behind
Jinthe per capita consumption of energy. In 1965,
per capita energy consumption was 100 kg of oil
equivalents which increased to 235 kg of oil
equivalents in 1992, The ‘per capila energy.
" donsumptionin 1992 for UK, USA, andJapanwas
3743, 7662 and 3586 kg of oil equivalents,
" respectively. What are the mauyreasons for such
a low energy consumption in India?

~ Mineral Resources ¢

Mineral resources are the natural means of
production which are used in many industries as
raw- materials, fron ore, manganese, bauxite,
capper, etc. are such mincrals, Minerals are of
1wo tvpes: metallic and non-metallic. Ironoreand

-

‘. INDIA : RESOURCES AND-REGIONAL DEVELOPMENT

copper are metallic minerals while limestone and |
dolomite are non-metallic mmerals Melalhc'
- minerals are further sub-divided into ferrous and

non-fcrrous mmcral Those metallic mmerals,

. which have iron content belong to ferrous Broup.

The metallic minerals belonging to non-ferrous
group do not have iron content.  Most of {he
minerals have certain unique characterisiics.
Distribution 6f minerals onthe surface of the eanh
in some regions have large deposits of certain
minerals, whilethe othersdo nothave anydeposu
Mostof theminerals are exhausuble because they
take very long time in their formation. The quality

and the quantity of miinerals is mversely related.
Good quality minerals are found m smaller
quantity,

Indiais well endowed in many minerals. ln
1987 the total valuc of minerals was Rs.11,363,4
crores, as2gainst the total value of 82, Jcroresin
1950. Though some of the increase m value of
output of mmerals can be ascribed to mcrease in
prices, there has been substantial increase in the
quantity also. India'{ A8 richin ferrous’ metals bux
its reserves of non-ferrous metals are poor, Largc
size and diverse geological formations have
favoured India i providing wider variety of
minerals. The high rainfall areas of India lack in
liméstone, gypsum and salts which are soluble.
The northern plains of India have thick layers of

alluvium which has comple(ely concealed the
bedrocks. This region of the country is poor'in

mineral resources. The Himalayas have a variety
of rocks but its geological structure is 100 complex,
The exploitation of minerals in this mountainous
terrain is not economically viable not only due lo
small quantity available at any one location but
also due to difficulty in transportation, sparse
population and adverse climatic conditions, It is,
thus, evident that our rich mineralised zone with
relatively sizeable quantity is confined to the old,
crystalline rock structures of plalcaus and low hills
of peninsular India.

Indiaisrict inironore, manganese, micaand
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bauxite, [tisself-sufficient inmaterials for making
cement such as dolomite and limestone; chromite,
marble and other building stones, sodium salts and

precious stones. On the basis of the existing level -

of knowledge of occurrence, India is deficient in
copper, lead, zinc, tin, nickel, and tungsten, The
demand for these minerals is met by importing

- them from other countries,

Ironoreisan 1mporlam rawmaterial of our
basic mdustry India has an estimated reserve of
1916.6 crore tonnes of iron ore which accounts
‘forabout 20 per cent of the tolal resérves of the
warld, Thus, India occupies the second place after

former USSR in,iron are reserves. Out of this
reserve about 68.17 per cent is haematite and thg -

restis magnetite. Find out other types ofirotiores,
The ivon ore is mainly distributed on the -
peninsular part of India, There are a {ew distinct
Lelts of iron ore, The Bihar-Orissa beltcomprising
of Gurumahisani, Badampahar and charzuan‘da
group of mines'is an important iron ora~bearmg
belt, The other beltis locatedin Madhya Pradesh
and Maharashtra, [t is. the Bastar- -Durg-
Chandrapur belt containing Bailadila iron ores of
Bastar, Dalli Rajhara in Durg and Lohara-

Pipalgaon and Surajgarh deposits in castern
Maharashtra, This third important-belt is located -

in Karnataka and the important mines are locatéd
in Bellary-Chitradurga-Tumkur-Chikmaglur,
districts. [ronore also occtrs in Goa and Ratnagiri

“district of Maharashtra, Dharwar and Cuddapah

systems of the peninsular India'have magnetjle
iron ore, Kudremukh deposus of Karnataka are
important ones. The iron ore deposits occur in
Salem and North Arcot and Tiruchirapalli
districts of Tamil Nadu and Kozmk')dc districtof

.Kerala,

lidia produced 4.2 crore tonnes of iron ore
in 1981 which increased to 5.8 crore tonnes in
1992, The procfuclion of iron ore has. shown a
marginal decrease in 1987 and 1988 with 5.1.and

4.9 crore tonnes, respectively. But it is. a’

substantial increase froin 1951 WPen India

1

produced 0.37 crore tonnes of iron ore. There s

a great demand offiron ore in our own expanding
Jiron and steel industry, India has also been
exporling iron.ore to other countries in qrder to

garn foreignex channe Majorponshandlmg fron -
rore export are; Vishakhapatnam, Paradip,

Marmagao and Mnngalore.

" Manganese jsan important mmeral which is
_used in making iron"and steel and it acts as basic
raw material for manufacturing its alloy.
According to the estimates of 1983, the thia}
mangangse reserves of India are 15.8 crore
tonnes. India produced 18,67 lakh tonnes of
manganese in 1992, Rich deposits of manganese
ore are found in Andhra Pradesh, Goa, Gujarat,
Karnataka, MadhyaPradLsh Tamil Nadu, Bihar,
Orissa, and Rajasthan,

In Orissa, manganese s obtdined from
Gondite deposits in Sundargarh and Ke¢ndujhar '
districts and Kodunte and Khordolite deposits in
Kulahandi and K oxaput dnsmcxs Manganese is
also mined from e Jateritic deposus in Bolanglr
and Sambalpur dmru.(s In Bihar'the manganese’
deposits occur in Singhbhum district. The
‘manganese belt; of Madhya Pradesh and
Maharashira is mlerlmkcd with each other, This
‘belt comprises of Balaghat and Chindwara’
districts of Madhyd Pradesh and Nagpur and
" Bhandara dxsmuof Maharashtra, Low grade ores
are found in Bnl.:Spur (Madhya Pradesh) and
Ratnagiri district, (Maharashtra), In-Andhra
Pradesh, manganese-is found in a be)t extending -

-‘between Srikakylam and Vishakhapatnam

districts. The prmupa! deposits of manganese in
Katnataka occuriin North Kanara, Shimoga,
~ Bellary, Chnradu;gandTumkurdxstrxcts Other
producers arg God, Panchmahal and Vadodara -
districts of Gnuaral and Banswara distriet of
-Rajasthan,

About 13 lax.h tonnes of mangn'\csc was
produced in 1986 and the saron (rend continued
till 1992, In 1992, Qrissa produced 6,7 lakh tonnes
of manganese whu,h is35.7 per cent of the 1otal

]
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praductionof the country. Madhya Pradesh and .
© Mahurashira belt produced about 36,9 per cent.

of the ttal pmclucuon ofinanganese.in the
country. Thus, about 72 Gpcl ceint of the total
production of munganese in the country is
contrihuted by Orissa, M’ldh\’l Pradesh, and
Muharashtra, The major iriternal demand for
minganese comes from ferrg-manganese, iron
and steel, dry battery and chemical vndnslr\' The

e iourthsof (hum.zl nroducnon ol manganese

in India was consumed internaBly in 1992 and about
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one-tourth wag exportedtoJapan, France, United
Kingdom, Nurway and Sweden, ete.

In India, mica has been used since ancient
times as a medicingl item in Ayurveda and is
known as abhrah AWith the dcwlopmcm of
electrical ivustry, wica found new vistas of use.

Its insulating properties have made it a valuable

mineral inelectrical and electronic industry, fican
withstand high voltage and has low power logs
factor. The three niajor types of mica Yound in
Indiaare: musecovite, phlogopite and biarine, Maost
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of the mica is produced in Bihar, Andhra Pradesh,

. and Rajasthan, In Bihar, mica is found in a belt
extendihg forAab_out 150 km in length and 32 km -

W widll from Gaya o Hazaiibagh disisicis,
Kodarma is7a well-known place for~mica

produétion in Bihar which producesmore than 50

per cent of the total mica productioh in India, In
Andhra Pradcsh Nellore in Gudur district is an
1mportant area for mica-mining, The important
mica-producing areas in Rajasthan are Beawar-
Ajmer belt in Ajmer district, Bhitwara belt,
Dungarpur-Banswara- belf, Tonk belt and
Kaunthal belt in Udaipur district. Some mica is
produced in Maharashtra, Karnazaka Kerala, and
Tamil Nadu,

The production of mica has slxownadechmnp
trend in India in 1970s and 1990s. From a total
production of 9,494 tonnes.in 1976, it has come
down to 2,507 tonnes in 1992, This decrease is

~ the result of the fall in its demand in the

international market, Earlier there was no
substitute for mica, Now materials like plastics
and synthetics have been dcveloped which canbe
used as substitutes for mica. ~ }

Bauxite is the raw material for making

aluminium, Ttis not a specific mineral buta rock -

consisting tnainly of hydrated aluminium oxides.
Itisaclay-like substance which is pinkish, whitish

or reddish in colour depending on the amount of

iron content. It is estimated that India has a total

reserve of 23.2 crore ténnes of bauxite. The major |

bauxite-producing states in Indxa are Madhya
Pradesh, Bihar, Gu;arat “Maharashtra,”
Karnataka, Tamil Nadu, Uttar Pradesh, and Goa

19

Gujarat. Exploitation of bauxite in Mahardshtra
started late. It started first in Thana district but
now.itismined in Kolaba, Ramagln and Kolhapm
Ulblllbk} IHC pl“kblpdl UC}JUEI\D Ul UGUI\I\C LL
Karnataka occur m Belgaum district. Bauxite
deposits als6'oretr’ in Nilgitis, Salem, Madurai
and Coimbatore districts of Tamil Nadu. Some

deposits are found in the-Banda distriet of Uttar

Pradesh. High grade bauxite ore is found in Puach

“and Udhampur districts of Jammu and Kashmir,

Some bauxite deposits also occut in Orissa,
Andhra Pradesh, and Kerala,

The production of bauxite has inerzased frém
68,120 tonnes in 1951 to 5,078 théusand tonnes
in 1992, Orissa is the largest producer of bauxite
inthe country and contributes about 44,8 per cent
of the total bauxite production in the country
followed by Bihar with 21,9 per cent. Gujarat's
share is 11,1 per cent and Maharashtra produces
10:9 per centof the total production in India, ltaly
was previously the main importer of [ndian
bauxite but now the United Arab Enirates anid
Suudi Arabia have emerged as major importers,

. The major internal demand for bauxite comes

from aluminium refractory and Lhemxcal ‘

industries. Bauxite has 1o be transported to the site

of the aluminiunt industry which is generally™ -

located near the power plats as it is highly power
ntensive mduwr)}

" Copper is a malleable and ductile metal. It is
a non-ferrous metal, India is deficient in copper
ordeposits. The estimated reserves of copper ore
in india are about 57.8 croce tonnes with a metal
content of about 64 lakh tonnes, Singhbhun

inadescending order of importance. Amarkantak——gistrict of Bihar is leading copper ore-producing

plateau area in Shahdol district, Maikal hills in
Durg, Mandala and Bdlaghat districts, plateau
region of Sarguja, Raigarl), Bilaspur and Katni
area of Jabalpur-are major bauxite- producmg
areas in Madhya Pradesh, The major bauxite
reserves in Bihar e in Ranchi and Palamau
districts, Jamnagar, Kaira, Sabarkantha, Kachehh
and Surat are the bugxiw-producing districts of

area, Besides, Santhal Parganas Hazaribagh,
Palamau, and Gaya also have some coppcr ore
deposits, In Rgjasthan, copper occurs in an
extensive zone in Khetri running from Singhana

belt in Jhunjhunu Kho-Dariba.area in Alwar,:

Delwara-Kerovli-area in Udaipur and Aguncha-
Rampura in Bhilwara district. Balaghat is an
important copper oré-producing district of
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_Madhya Pradesh. Khamman, Guntur and Kurriool

districts in Andhra Pradesii, Chirradyrg and

Hassen districts in Karnataka and Chandrapur
district in Maharashtra also have copper are
deposits,

The copper ore productxon has shown a

steadily increasing trend, Froma mere 3,74,000 .

tonnes in 1951, ithas increased to 52. 1 Jakh tonries
in 1992, The mining and smelting of capper ore
is managed by Hindustan Copper Limited which
is a public undertaking, '

Gold is a valuable metal which oceurs in
.awifercus lodes and some of it is fwndm(hesands
ut several rivers, In India the total gold ore
eserves are estimated o be 148, 5 1akh tonnes with
atotal gold contentof 81,06 thousand kilograms.

- Karnataka is the leading producer of gold, Kolar
aoldfields are well known, Hutti goldfield is

 located in Raichur district of Karnataka, Ramgm .

and Yeppamanna goldﬁelds are located in
Anantpur disirictof Rayalseema regionof Andhra

" Pradesh. Indiaproduced 1,865 kg of goldin 1992,
{t has showr. a fluctuating irénd over.time.

The other important non-ferrous metatlic
minerals are lead, zinc and silver. The total
reserves of lead and zine have been estimated (o
‘be 35.85 crore tonnes, Interms of metal cantent,
the total reserve of lead is 0.5 crore tonnes and,
qf zine 1.6 crore tonnes, Rajasthan is the leading
producer of lead and zinc. Zawar mines in
Udiapur district are the most xmpor(am mines of

_ the country. Cuddapah district of Andhra Pradesh,
Barias Kantha, Vadodara, Surat and Panchmahals
in Gujarat. Meghalaya and Sikkim are the other’

.area of lead and zinc deposits. ~ ~

India recorded a total production of about 40
‘thousand tonnes of lead concentraie and 3.0 lakh
torines of zinc concentrate in [992. Our country

isdeficientinlead and zinc. Thisdeficiencyismet

thirough imports from Australia and Canada.
 Silverisobtained from the lead and zinc ores
of Zawar mines in Udaipur and Aguncha-

-Rampura in Bhilwara district of Rajasthan,
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India produeed 46,5 thousand kilogram of silver
in 1992, ‘ _
Saltis an important mineral which is used in
chemnical mdustry Sodjum-chloride, known as
comumon salt, is edible and is consumed as food
item. Salt is obtained from sea water, brine
springs, wells and salt pans inlakes of arid regions
of Rajasthan. Rock salts are taken cut in Gujarat

is the source of salt in Maharashtra, Gujarat, and

" Tamil Nadu. The important arcas’ of salt

- and Mand}-area in Himachal Pradesh. Sea brine

production in Rajasthan are Sambhar, Dxdwana -

and Pachpadra,
In your atlas, look at the map: showmg the
occurrence of mponant' minerals in India:

minerals as inferred from the map.

Conservation of Nalural Resources
The natural resouyces are a common hcruagc

~ which we have shared with the past generations
and our future generauon will be mhermng these

resources from us. Our greed for resources. and

_ourtremendous technological capacity to exploit

thematamuch larger scale has created a situation
where we have started _withdrawing from'the
future stocks, The pacc with which the
exploitation of resources is gomg onmay lead to
exhiaustion of some resources, Therefore,
conservation of resources is - ‘necessary for
ensuring continuity of the ongomg process of
economic development,

India. is- an agmultural country. The
conservation of soil and water is essential for
increasing agriculture output, The continuous use
of soil results in depletion of its productivity. The
erosion is a serious hazard which removes the soil

caver itself, The soil conservationi strategy hasto

be two-fold, Use of manures and bio-chemical
fertilizer, scientific rotation of crops, and

- fallowing are some of the methods which are

essential for maintaining the soil producrivity, It

[dentify the major mineral zones. Describe the- .
major .characteristics of the dxsmbuuon of

5
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is also important to check the removal of soil cover
by running water or wind. The erosion hazards

are more severe in hilly areas and arid regions.

Some reglons withclay lopowraphy are also prone
to erosion. The soil-erosion, in the hilly area is
cheeked by terracing, tontour ploughing and
plugging the gullies. The afforestation also plays
a very important role in checking the soil erosion
on slopes. Planting of shelier belts, stubble-
mulching, controlling overgrazing, etc, are some
of the methods used for reducing soi] erosion in
arid areas.

“Water is a cyclic resource which can be used
againand again after cleaning it A very importani

step inconserving water is ils judicious use. Water -
management in irrigation system may- play a.

crucial role in its conservatian, Ovcr-lrrlgallon
(hrough canalshasledto walerloggmn inwestern
Uttar Pradesh, Purijab and Hirakud command
area, The overdraft by tube-wells has resulted in
lowering of water table in a number of villages in

Haryanaand western Uuar Pradesh. Inarid areas,

wherever water has been brought for irrigation,
saline and alkaline tracts have emerged, rendering
the solid infertile, Wasteful use of water should

‘e checked. Though water i§ an- ublquuous

resource, it is not available in adequate quantity

“everywhere, Many villages in India do not have

potable drinking waler. The regulation of
mdus(rlal discharge in water bodies is essential
10 conserve water and reduce its wastage,
Depletion of forests by over-utilisation has a
chain rea_ciion in the ecosystem, Detorestation

-accelérates soil erosion. [ also adversely affects

the sub-terranean flow of water, Though il is a
renewable resource, it takés time to regenerate.

The substitute of timber may reduce the pressure .

of'demand of forests. Lotof emphgsis isbeing laid
on social forestry and farm forestry to ensure
fodder and fuel'supply to.the rural community.

Afforestation on slopes is an effective method of

. ' ‘2

soil conservation and regulanon of channel ﬂow.

It also checks the severity of flooding, The

disappearance of forests means disappearance of

- wildlife as well as of many wild varietiés of plants,

which leads to scnous deterioration of genetie
réserve.
Mineral rcsourccs are e‘d\ausub\e resources,

Their explmlatnon ‘has been accelerated with the
sophistication in numng technology. Can we think
bfasiationwhen lhcre will be no minerals? What
would be the Lonsequenccs’7 In India, a number
of minerals are expgried (o eamn foreign exchange, .
The larger lhe nccd of foreign exchange, the
higher will be the réte of exploitation of particular -
mineral, Mineral resources may be conserved by
bringing in the efficiency in mining technology
as well as in the tcchnology of beneficiation,
Recycling of some of the metals like iron,
aluminium, coppc.r and tin, etc. may help in

. reducing the waste Japan presents an appropriate

example of purchasing scrap iron and recycling
it for her iron and steel industry. It is said that
resources gaved are resources created, The scarce:
minerals may be saved by subsmulmg them by
other similar ‘mirierals which are founpd in-
abundance. For example, aluminium is being
extensively used inelectrical industry in place of
copper. Diesel engines, for example, in Indian
Railways are progressxvely being replaced with
electric engines, Electricity, thus, has helped in
saving oil as well as coal, Likewise, the
development of :non- convenuonal energy
resources will lead to the conservation of coal,
oil as well as wood, Synilietic products may help
in rcquung the prcssure on natiral means of
production. This;calls for developmeént of
technology through exiensive research and '

"development programmes, The survival of our

materjal- bascd’cnvilxzauon will depend on our
capacity to preserVe nature and conserve our
resources, :

o
o
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Review Questions

1. Answer the followmg questions in bner L e
- {a) “Co:wept of natural rewurcus is citfure bound. ** Discuss.
. (b) identily three feasons for the dlsappearance of forests from the Northern Plalns of
India, o v,
(&) Why are the oil:resources of Indxa located on the eastern and the western margms of
- -the peninsular zemon" )
(d) What do you mean by ‘Mumbai Hu,h’ and ‘Sagar Samral'? !
" {¢) What are the major land use categoties according to our revcnue records?
() What are the major uses of copper and aliminium? . - -
(g) What are the hazards and disadvantages of nuclear encrgy’
(h) Why is conservation of natural resources nu.essary” '
2. Distinguish between" :
" (a) Ferrousand non-lerrous minerals
(b) Mataltic and nofi-mefallic minerals
{c) Natural means of subsistence and natural means of production
{d) Net sown area and gross cropped arca
(e) Fresh water and deep sea [isheries
(fy 'Sea sait and rock salt
(g} Current and old fallow lands
3. Whyis the irrigation r.ssenual for increasing agricultural productivity in India? Mention a
" few-favourable and non~fa\'ourablc conditions ofdevclupmg irrigation in India,
4, _"“hdxa is not poor in natural resources but poor in technology. ™ Comment.
' DISLU"S the faVOurablL conditions for the development of HEP in India giving suitable
examples,
. Discuss the trends in produuiun of pctrokum In India,
. {3ive reasons:
{2} Indiahas a.long coastline, yet sht. has not been able to develop fisheries
(). “India has a very. large bovine population but its productivity is low
(¢} India has vast net sown area bul the area sown more than once is very limited
(d) Western part of India.is drought-prone while eastern part is Nood-prone
*8. _Give one lechnicul term for each of the following:
" () Energy obtained by splittin the atom under zontralied conditions
- (b) Energy gencrated by turbines through falling water
- (¢} . Gross cropped area divided by net sown area
*{d} Grossirrigated area divided by net irrigated arca
~{¢) The total volume of:water sta.ndmg toa depth afone metre over an arew of one hectare

wy

=1 on

Acuvu{ us ‘ : A
9. Orgamse a class dcbalc on ‘conservation of natural resqurees 1s cssnn'wl for human

civilipation®
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~10. Ona map of India show the following: . ’
(a) Areas of iron drid coal mining ;
(b) Iron and stee! plants
- {e), -Qil refineties and HB! plpelmc
: (d) Nuclear power station -, '

(e) Lead, zinc and copper deposns
Collect the following data from the latest Statisticat Abstract of India available to you and

: ”‘n.presem them on graph. Also interpret each graph :

"*{a) "Productions of coal in the last § years

(b) Installed capacity of the'generation of electricity for the last 10 years
{c) Production of iton ore in the last 10 years - J

—
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CHAPTER 2

Muain Features of Agriculture

InINoia, agriculiure has experienced substantial
change and recorded appreciable development in
the level of production, productivity, cropping
pattern and inpui-use, India has a vast Jand area,
high percentage of cultivable land, rich soils,

wide climatic range and a long growing season. .

The environmental factors provide .a wide
agronomic range where a variety of.crops
comprising cereals, pulscs, oil-seeds, and
indusirial crops like tea, jute, colton and
sugarcane can be grown, Agriculture provides
work 1o abaut 70°per cent of the total work-fores
and contributes about 35 per-cent of the net
national product, It also contributes a sizeable

share of the country's lotal exponts. Agricultural
. production provides the base for the development

of other sectors, As such, a progperous
agriculteral seetor, ensuring higher purchasing

pesver in the rural areas, generates demand for

- ihdustrial goom On the other hand, any,
dupreumn in the agriculiural sector lowers the
purchasing power in the vural areay.and in wrn
depresses the industrial seetor. .

An important characteristic of Indian
saricubure is the uncertainty of crops from year

to vear both in terms of the quantity as well as the,
quantity. Farmers (i) the last moment are not sure .

of the successwol the crops. When the harvest is
" poor, farmers may not get sufficient retuens. Qn

the other hand, in case of bumper crops. farmers -

may not gel remunerative prices heciuse the
supply exceeds the demand.

The major role of agriculture (s to providc
food w the population, o supply industrial raw

- exchange,

materials 1o agro-based industries and -t
contribute to exports of the country to earn foreign
India has witnessed tremendous
expansion in the production of foodgrains. lis
production has inereased from a mere 549.2 lakh
tonnes in 1949-50 10 1683.7 lakh tonnes in 199]-
92. In spite of drought situation in 1987-88, the
{oodgrain production in the country was (o the
tune of 1,384 lakh tonnes which further increased
10 1,800 lakhtonnes in 1992-93; The per capita
avaifability of foodgrains has also gone up to about
468.5 grams per-day from.about 395 grums per

-day during the early-itties. The increase in the.

total quantum of foddgrain production is ascribed
to the ekpansion of thenet sown area untit the mid-
sixties but later, it was mainly achieved by the

growth in productivity after the introduction of
irrigation-added " lentilizer technology. - The.

provision of .agriculural infrastructures like
irrigation, power and credit have also given
impetus 1o the substittion af low value crops with
high value crops. The crops with. higher powential
of productivity have gained ground particularly
in the irrigated tracts, These features of Indian
agriculture have ushered in an era of sell-
sufticiency in cereals in the country, though thie

-production ol pulses could nm keep pace. While
the cereal production-increased from 424 lakh

tonnes in 19350-51 to I, 667 lakh tonnes in
1992-93, the production of pujses has wnnmcd
a marginal werease {rom 84 lakh tonnes 10 128
lakh tonnes in 1991-92. Find oul the ratio in which
cereals and pu!scs hd\\.‘ inereased,

The industrial craps have also witnessed

R
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substantial increase in their production. The
preduction of total oil-seeds* increased from 51,2

lakh tonnes in 1970-71 to 202.3 lakh tonnes in

1992-93 recording about foir-fold increase during
the last 22 years. Sugarcang, cotton.and jute have
not shown consistent trend in:production. The
production of sugarcatic in 1992-93 was 2, 308
lakh tonnes. The sugarcane is‘the major raw
material in sugar industry. It is a weight- losmg
raw malterial hence the industry is located within
the sugarcane producing-region. The cotton

_production has also risen, The highest production

of cotton (116 lakh bales; each bale weighs
170 kg) was recorded in '1992-93, Its production
is ulfected by drgught and attack of pests. Jute,
another industrial crop, has witnessed decline after
1985-86 This is largely due to decline ir area

under jule and mesta in 1987-88, In 1992-93, &hq.’

production of jute and mesta was 90 lakh bales of
180 kg each,

The major agro-based export commodities
are tea-coffec, cashew kernels, raw cotion, oil
cakes, ice, Sugar, tobacco and spices. The export
of cashéw kernel, coffee, oil ¢akes, raw.cotion,
sugar and lobacco has declmed,m 1987-88 -as
compared 1o the previous year, i.¢, 1986-87, But
the'export of teg, rice and'spices havc xeghu.re.d
increase. The main reason of the depressed export
of these commodities during 1987- 88 has been the

_drought condition prevailing over a large parl of
©the coumtry. Tt is evident from the data of 1992

93 that the export of these items has increased.

Any strategy for agriculural development will -

have 10 take steps to increasé the production and
generate. exportable surplus in order’ to carn
foreign exchange.

Indian Agriculture : Traditional vs. Modern

In India, aLmulturc has bccnawav oflite. It was
deseribed as intensive subsmcmc agriculture

“Qilsseeds inctude groundnu, rape-seed and mustiard,
sesamunm, bnseed, castaraedd, nigerseed, salllower,
suiflower, sovabean, . . :

- of tenure {o tenants

. : 25
before independepite, It suggests that the Indlan
farmers were cul(lvating small holdings with
draught animals’ and family labour, The
techniques were primitive and the tools were
simple. The produgtivily per unit area as well as
per labour was verj-low. The chemical fertilizers
were not used. There was lack of infrastructural
{acilities like elccmcxty. irrigation.and credit, A
few individuals owned land and majority of the

“tillers were tenants,

Even after indépendence India suﬁered from

food shortage. The methods of cultivation. - -
_remainéd. traditional and the ~productivity

remained low. The level of mechanisation was
also very low, Hefice the major concern of the
{ndian  Government immediately * aftef
independence wvas to introduce land reforms,
correct the land ownershlp patiern and abolish the
:amindari and jagirdari in all its manifestations.
Ceiling on the land-holding size was introduced
through law. Various steps were waken to pass the
fand ownership o thé tillers of thé soil. Though
the land reform lawshave been enagted in every
state, they have not béén implemented uniformly,
The other measures laken were consolidation of

Jland-holding in orderio reduce the fragmentation
of agriculwral land?10 reduce the number of.

parcels of a single huldmg and provide-sceurity

“The initial ditticulty of mqu the huge
populauop of the coumry after the mdcpendcm.e
made it
zxgricu‘lluml developiiient. The construction of
multipurpose projects with the development of

irrigationus one of its inajor components was the'

first serious Step mwards the provision of
agriciitural mtrasmmuue The irrigation was
developed in soye ar eas belore Independence 100,
The total lrrmanon pmclmal duveloped during the
pre-plan period was 226 lakh hectares, [t was
realised that water is (e bagic input in developing
agricubture, The wialirtigation porential was,
therefore, increased m St1Jakh hectares b) the

essential, flo adopt strategies -tor.
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- .about overal! developient including-ag

_ agricultural development with emphasis on the

" were cultivated under the HYV during 1967-68
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end of 1991-92. Fhe Community Development .exists:a regional imbalance in the agricultural

Prograinitie Was started i 1952 in order to bring  development. The agricultural development as

ricultural, . obtained in India, has benefited large facmers

ch more tHan medium ‘and $mall farmers,
‘because the larger farmers were able to take
advantage by itivesting in agricultural technology
as they had the resources, ’

Let us look at the regional scenario of
agricultural development. Punjab, Haryana and
western Uttar Pradésh have witnessed higher level
of .agricultural development, This contiguous
_region had strong irrigation base through its canal
network. The drier parts of the country such as

" Rajasthan, Gujarat, western Madhya Pradesh,
Telangana and Rayalseema regions of Andhra

development of fgediun) and minor irrigation Pradesh, and Karnataka Plateau have not
sources and use of fertilizers, A breakthroughin. witnessed the same level .of agricultural
sced“tcchnology wfés achieved by the mid-sixties”  development as Punjab, etc. This regional
and the High Yielding Variety (HYV) programme.  disparity in agricultural development is caused by
was . laanched in. 1967-68. This strategy of ° the environmental constraints, cropping pattern,
agricultural developrhent vias based on water, " resource endowment and differential rates of
* fettilizer and seéds. This is also known as input-use, Punjab, Haryana and western Uttar
‘package teclmb}b‘gy’ or “‘green revolution’ Pradesh adopted new technology, first in wheat
technology. - % : and later in rice on an extensive scale. The
indian agriculture has forged ahead since  southern states particularly Tamil Nadu and
then, Paddy, wheat, jowar, bajraand maize were  Andhra® Pradesh recorded higher level of

‘covered undar this programme. 18,9 lakh hiectares  productivity but the eastern and central states did
not record significant increase. In 1992-03,

-consumption 6t Tertilizers in Punjab was 168.4 kg

199293, Pertilizer consumption has increased to per-hectare or 22 kg perhecture in Orissa. 37
67 kg per hectare in 1992-93 fromamere 1.9kg kg per hectare in Bihar, 33 kg hectare in Madhya

_ per hectare in 1960-61. We have already noted  Pradesh and 27 kg per hectare in Rajasthan.
“the increase in. the production of ditfersnt Punjab also-recorded 147 tractors per 1000
iniportant crops due to the effect of agticultural  hectare of cropped area followed by Haryana 108
technology. The major breakthrougli has been  (traclors.per 1000 hectares) as against.0.8, 1.3,
achieved in cereal production but pulses have, 1.4and 1,1 tractors'per 1000 hectares of cropped

" more or less, remained stagnant, There is'no ~ area in Assam, Orissa, Bihar and Madhya
doubt that Indian dgriculture has witnessed Pradesh respectively, Likewise 94 per cent of
substantial developtment but this devélopnient has  gross cropped area in Punjab is irrigated followed
not been uniform across regions and farming by 71.6 per cent in Haryana, as against 40 per cent

* classes, Some regions have withessed higher level  in Bihar, 18.6 per cent in Madhya Pradesh and
of agricuiture development while some others  11.4 per cent in Maharashira, Thus, it is clearly
have not moved up fast enough. Therefore, theré. evident that the input-use intensity in Punjab is

development but it gould not make sighific:
in the backward agriculture. Food shortage
becarme acite and-India landed itself in PL-480
food aid programmie, The Intensive Agricultural
District Programmie (IADP) was started in 1961
on piiot basis. It"aimed at diffusing technical
know-how, ¢redit and agricultural technology to

_step up the agricultural production in selccted
districts so that it may have demonstration effect.
Later the Intensive: Agriculture Area Programme
(TAAP) was initiated as a new strategy for-

‘which hag increased to 654 lakh hectares during

S S
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. . subhumid zone of the country, In the semi-arid Bhakra-Nang
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very fn‘ghasco ar ok
. ol Punj’abmpaﬁed i‘f},:ier;ﬁtes ansi thishas  Western Ghats, The arid- regions having
developinent.” Oiher vsup arilid§ ggﬂcult}lral ‘average annual rainfall of less than 30 om arg o
5 bperativ,; 5 gk‘s"asu—ucm;az -Suitable for cultivation of erops without i ;no!
failich g mrﬁ,éleéll’.iﬁcatio:}mv: arlrizrﬁ:lgggw ,k)”I’I:vus, I;?Itllxe drier parts, the productivity lev%:;s gil'e.
in the corisolidat] ] ' - Millets, pulses and oilseed i
The remuneratilxj.): gfi:::gerslc;ﬁ.ngal:development., crops. These areas have great potir?trizlm? o
recomméndes by ey for ?mpo@nt Crops  moisture is made available through irri F; ovided
Prices Commmissioh has af”“““”l Costs and  dry farming techniques majlélsobcdegva;lom ;n; ;
in adopting high value cm;g helped the farmers Increase the yield levels of crops like pulffseanlg
w . " 6 oilseeds. The International Crop Research |
et and Dryland Agriculture ’ glsé“u‘; for Semi-Arid Tropies (ICRISAT)
It has al , yderabad-ang the - i ' ’
has aal‘:::)'gt;?\gigomted out tha_t'while India  Institute (CAZRIe) ij;[drslpjr“irzone Rcsearc'h
photoperiod, the majogr ;gf;ﬁ; g‘;;iora?:rqllatc gcscaf,ch and development of s(uceh ::cgsragiziclsn
growth is i it e s crop - Sprinklers, drip system, g
i Sourcu:: ﬁoéf“}fe availability, One of the  and hand pumpi n};ay be gﬁfgﬂ“h‘?a‘” turbines
rainfall. . Rainta] :Lsziur& :ox;v glalms inlndiais areaswith the financial support oi‘ecog;i\algtra'bl;
. ole process of agricy ~ 7 Ve A
agticultural P agricultural development
satisfies the J;:g::gg?nf motion. Nothing The traditionfl‘ cro;;;:(; .
S oS e6T Sid o thes‘lea ahs the first s‘hower *country had a close relationship &i:h L;n s
their rag maihar, fairs ang %_W;'rs' Spring Up  of rainfall, The modern technology ha epat;e;??
it ites. The  possible to grow some crops i zfg/n :rsagrz"taide lxl
- ona

seasonality of monsoo i { g
1s00nal rainfall is so pronounced . areas, Expansion of rice cultivation in Punjaband

that even the wet ateas als i
1 0
Therefors, goe et suc;xgl:tn;eidry spells, H;aryam and introduction of wheat cultivation in -
oot e o o Fich ar wa. cheensures  Bihar and West Bgngal are the best exalm Ion ot
praingely Bengal'and the year round, moc%e'm innovations, The irrigational facil?t‘es Pf
stasisne (e gty up:arlts ofwestern  Punjab and Haryana ensure water supp] rxes 2
dy el s e e e ength .Of tl?e paddy fields as and when the plant e i tlje
monsoonal rainfal] . o le uncertainties 5f - North western region, compriiin sjrequnre v
Wb, o i gpezxs abtet onset,. early  Kashmir; Haryana, Punjab, and Stt:m?uaMd
Josrtagauny T i :eyslir; two _wed; (data for Himachal Pradesh r;otavailablre) rrx:.s i:h
means of rigatiog T ' -assured  higher conéentration of gross irrigat )
oo Ot ireigad y S, tubewells, tanks or accounts for about 42 per cemgbgir?ge:;:cfsls(
I ‘ ing rai een 5. |
o Igoﬁ;r;%;nggit;nge}mgfal between75cm  canals vas developed in Punjab, |
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B o el Xperienced  Pradesh, and deltas areas of-Koi i
\ § part of the year. This is the " and Kaveri. The multipti;igsﬁgjggdal\i?(”
' _ s like
regions having rainfal] T |
s deﬁcgiernix;r;rlle:;]iofocrm 1to 75 cm, the - Hirakud; Kosi, Tﬁhgbl?:c?:a vaﬁéeglacg;?;r;mn’
5 almost the yedr itional irri ' e
fond, Thage L they created additional irrigatio iliti j
S, Har)’hn: eaes(édrr:uéh't—proné arcgs of  post-independence ‘p:riodx.l 7{;‘:&11}22? dugng _fh§‘
and e reane ing meiuas;han. Gujarat.‘ Canal Project in Rajasthan is of great ir? o
0 shadow area of  for this water-detlcit region, In spite or;g?lrt[;nce |
» . e£se
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effurts only 33 per cent of thé net cropped area
was.irrigated in 1992-93 which means a major
position of India’s cultivated land will have to
_ remain rainfed.

" Intensityof Cropping

One of the methods of increasing the total
: 48 . o 3 % Al

quenum of food production is the expansion of
net sown area, But its expansjon is not possible

a{rcr certain limit, Thus, the allernauvcs'

‘available for increasing food production is
intensification or-inereasing the intensity of
cropping. Intensity of cropping refers to raising
a number of crops from the same field during-one
agricultural year. For example, a farmer has an
cperational holding of 5 hectares, He sows crops,
on 4ll the § hectares during the lenfseason and
after harvesting kharif crop, again sows another
crop on 3 hectares during the rabi season, It
means that the farmer has taken crops from 8
hectares (5 hectares during kharif+ 3 hectares’
during rabi) though physically he has only S
hectares, Had he taken only one crop during kharif
season on S hiectares, the cropping intensity index
would have been | or 100 (in terms of
percentage).
However, in the above example the mtensrtv

of cropping will be 160 per cent. The intensity of .
cropping reflects the intensity of land use. .

According fo the data-of 1990-01, the index of
intensity of cropping for the country as a whole
+is 130 per cent, It shows large regrorral varratron
at the state and district levels, The highest index
o(croppmg intensity of 176 per cent has-been
recorded in Punjab during 1989-90 followed oy
Himachal Pradesh (169 per cent) West Bengal,
Haryana, Uttar Pradesh recorded intensity of
cropping of 157, 145.and 143 per cent
respectively. The inner parls e.5. Maharashirz,
Karnatukz, Rajasthan and Lm)arathave recorded
comparatjvely lower index of cropping interisity
of 125, 118, t16and 110 per cent 1 *cspewvely

This index has also been lnw in wet region like

: 1
~
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Assam (117 per cent),

» Index of.the intensity of cropping is ¢closely
correlated with the extent of area sown more than
once. The hrgher the extent of area sown more
than once the hrgher will be the index ofintensity

of croppmg It also means higher producuvrry per

unit aréa of land, under cultivation. The main
factors influencing intensity of oroppxrrg.ore
irrigation, fertilizer, early-maturing high-yielding

varieties of seeds, selective’ mechanisat;on' such
as use of tractors, pumping sets and seed-drills,
etc. and plant protection measures trough the use-
of insecticides, pesumdcs and seedicides. The
availability of water for irrigation ensures the use
of higher doses of fertilizers which in.turn reduccs

- the incidence of fallowing. The qurck-rrpemng

varieties of seeds help in taking more than onc
¢crop from the same field inone agrrcultural year,
The relatronshlp of 1nput-use and intensity of

_cropping miay be illusfrated by taking cxamples

of Punjab whefe: intensity of cropping is 176 per
cent and Gujarat which; has recorded: a:low
intensity of croppingof }'10 per.cent. The Pinjab
recorded feruhzer use of 168 4 -kg/hectare as

: tractors in Punjab has been fpund 10 be 14, 2 per.

thousénd hectares of gross ¢ropped area while in
Gujdrat, this share is 26 tractors per.thousand
‘hectares of gross cropped area, Likewise the
numbkr of pump-sels per thousand hectare of
gross cropped area in Punjab was 92. as'against

52 pumping set$ in Gujarat, 94 per cent of the-

gross cropped area in'Punjab is i_rrigared.}wh'ile in
Gujarat it is only 28. per cent. The intensity of
input.use per unit rea in Punjab is much higher
than that of - Gu;arat and hence the index of
cropping intensity is also high in Punjab as
compared 10 Gu_larat The possibility of the

* extension of the net sown ared in the country being

very limited, the enhancement in the intensity of
cropping provides the avenue through which
quantum of agrrcultural producuon may be
increased.

'
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. Selected Cyltural Practices Therr Uulrtvand

Relevance

It has been mentioned that agriculture in India is
‘not only an important economic activity but also
a way of life, The Indian farmers, therefore, have
learnt about the techniqueés of cnltivation through
their experience acquired over thousands of years,
The farmers do realise that continuous cropping
in the same field for a long period results in the
depletion of soil nutrients. In order to provide iime
for the recoupment of the soil fertility, the farmers
developed the cultural practice of fallowing. The
tand Is left without crop for a: §eason or for the
whale year so that the soil fertrlrry improves
ihrough the natural processes: The extent.of
fallowing’ may be reduced by higher dose< of
fertilizers and manures. S :
Crop rotation is the other methad through
which the imbalance iri the soil créated by nutrient

loss is corrected, It Is realised that the same type -

of crop year after year accelerates the loss of sail
nutrients. Therefare, after cereals, the® fields are
devoted to pulses or (o any other: legummous crop.
‘Legumes have the ability of fi xing nitrogen to the
soils from atmosphere, Oilseeds also"help in
nitrogen fixation hence the cereals follow the
oilseed in the same field.. Highly fertilizer-
intensive crops like sugarcane or-tobacco. are
rotaied with cereals crops, The selection of erops
for rotation depends upan the local soil condmons
and the experience and the understandmg of the
farmers,

The farmers have evolved Lherr own method
of risk coverage, particularly inthie dry rezlons

-of the country such as mixed cropping and relay

cropping, Mixed cropping refers 16 the pracuce

of sowmg two or three crops togetherin the same

field in one crop season. For example,. wheat,
gram and mustard are rabi crops and the farmers..
sow them in the $ame field, It has two advantages, -
The loss of solid nutrients is replenished by gram .
and mustard which fix nitrogen and secondly, if -
the wheat crop does not succced, the farmer gets

29

some return from gram and: r'nuslard In thé same
way wheat and barley are grpwn inthe same field
and the mixture is known as -gofal, When wheat
and gram is mixed toge(her it is known as
gochani. Mixing of barley and gram is known as
bejhar. The local condijtion§of soil, weather and
tradition are important facrors mﬂuencmg the
mixture of number and typcs of crops. Such
mixing reduces the uncer(army of the success of
crops. ;

Regional Pattern of MaJor Crops

-Indian soils, weather and other agronomxc
parameters are highly varied from one region to
the other. ‘This varlety has resylted in large
variations in cropping pattern, Vyry few areas
have monoculrures while in Gther areas different
crops grow in close assoc:auon. The decision to

devote a particular field to’ & particular crop is’

taken.by the cultivating household The factors
affecting this decision may be -many, "€ig.,
suitability ‘of the soil, avaxlabrlrry of water.
capacity of the household 1o purchase i inputs, the.
profitability of the crop ensured by hlgher prices
and the needs of the household et ”
‘Inlnidia, there are three crop seasons: Kharif,

. rabiand zaid, Kharlf season sfarts with the onset

of monsoon and major- -kharif crops are rice,
maize jowar, bajra,cotton, §€samum, groundnul
and some pulses such ds meong, urdd, etc, Rabi .
season.coincides with winters and the major crops

. grown are’ wheal, barley, jowar, gram and . -

oilseeds such as linseed, rape and mustard. Zald
is summer croppnﬂ season:and major zaid crops
ard rice, maize, groundnu, végetable and fruits’
like water-melon, cucumbers, €tc. Now some
seeds of. pulses hiave been evolved which can be
successrully grown in summer,

- A major change i in the crappmg paucrn in

‘India has been witnessed after the mid-sixties

when' seed—fenihzer-m1gauon technology was
introduced in India, The changes have occured not

-only in area’but in production dswell as yields of

et A T b T
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y different ¢rops. The changes in area, pr odl.ié'(icn

and yield . are more -pronounced .in. cereals
pamcularly wheat and’ rice. The productlon of

wheat in 1992-93 has-more than doubled from
1970-71. 1t has incréased from 239 Jakh tonnesA

in 1970-71 to 568 lakh tonnes if 19921 93 its

production has witnessed about erght and half fold.

increase from 1950-51 when the total productlon

- of wheat was 65 Jakh’ torines. This increase in
production is ascribed to increase in ared under

wheat but more so by tremendous increase in yield
Jevels, Likewise the produchon of rice increased

‘from 206 lakh tonnes:in. 1951-52 to 726 lakh
tonnes, in. 1992-93. 1t ‘stightly declined during.
1987-88 due to drought condmons prevallmg in .

Iarge parts of the countryr Thé performance of

.pulses has not ‘been very satisfactory, The
. produétion of oilseeds fias moved up slowly but
it has not been-able to-keep pace with demand.

The production of juté has almost stagnated over
these years; Cotton and sugarcane have also not
performed very well,” %

The 100 cnr isohyte divides the country in
wo broad agricultiral zones, The afed receiving
more than 100 cm of _rg,mfall is predominantly
rice zone and the area receiving less than 100cm

- of rainfall is largely the wheat zone. The.dry’

regions of the country have their own specific
dominant - crop. pattern’ and are generally
dominated by millets, oilseed and pulses. But this
does.not mean that there are rigid deniarcation

* lines between crop zones because there always

exists a transitional zone between two crop zones,

~Moreover, after the introduction of the package

iechnology interpenetration of crops in different
zones can be 'witnessed. That.is how Punjab has
become important in the production of rice and

West Bengal obtained high yield levels of wheat, |

" Rice. -

Rice is an important crop m Indla it accoums for
29 per cent of the total area under rice in the world
and contributes about ane-third of the world's

total préduction of rice. India stands second to
China in ‘area and production of rice but ranks
seventh in terms of yields. Rice occupies 22,4 per
cent of the gross cropped ared of the country rising

-from 388 lakh hectares in 1950-51 to 416,4 lakh
jéctarés’ in 1992 93, The production also
‘ificreased from 206 lakh tonnes' in 1950-51 t0 726
lakh tonnes in 1992-93, The increase in the

producuon is not as much due to area effect as due

* to the increase in yield of rice, It has risen from
' 668 kg pet-hectare in 1950-51 to 1,744 kg per
. hectare in'1992-93, The increase in yield of rice
. has beén more than two times during these years,

In ‘spite of the fact that the yield of rice has

witnessed Increase India still lags far behind in -

yield levels as compared to Korean Democratic

Republic and Japan where rice yield recorded
6,670 kg/hectare and 6,220 kg/hectare.

respectively.

Rice cultivation is widespread, h is cultivated
in dlmost all the states except very dry regions of
the country, Itis 2 major crop in the eastern parts

of the North Indian Plains, Coastal Plains, -

Himalayan valleys and ‘terraced slopes and in

_other areas where means of irrigation are

available; The eastern region accounts for about
67 per centof the total area and 50 per cent of the
total production of rice in the country. Higher
yield levels of rice have been obtained in Punjab,
Haryana, and western Uttar Pradesh. The major
advantages in these regions are assured water
supply and dry climiate with low incidence of pests
and diseases. Rice s a labour intensive crop
because large- scale mechanisation in ploughing
and transplanting is not possxble as the fields are
flooded, T

A
Whear

~ It is the second important-crop in terms of area

and production after rice. It accounts for about 13
per cent ol the gress crepped area in the country,
It occupied 244 lakh hectares in 1992-93 and
contributed 568 lakh tonnes of production, It has

Atech’n slog
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registered tremenidous increase in area and
production since 1950-51 whén area under wheat
was 98 lakh hectares and the producnon was 63
tonnes {2

e incredse in area and producnon
wa ¥, regrstercd in 1970-71 when- it
mcreased {6183 lakh' hectares and 238 lakh

- tonnes, respectively. The increase in production

may be distinctly attributed to the increase in its
yield during the last 50 years. The average yield
of wheat increased from 663 kg/hectare ia 1950-

"5110 1,307 kg/hectare i in 1970-71 and 2,323 kg/

hectare in 1992-93. The peak yield of 2,394 kg/
hectare, however, was recorded in 1985:86..
Wheat is a rabi crop. It is extensively grown

in North-Western [ndia. It is mostly grown inthe .
" annual raintall zone of 50-75 cm or in areas where

irrigation water is available for supplementing soil
moisture, It is sown, after the withdrawal of
monsoons in the last week of October or early
November, Some quick-ripening hxgh yielding
varieties of seeds are sown as late as December
or early January. It occupies a tract covering
Punjab, Haryana, western Uttar Pradesh,
particutarly Ganga-Yamuna doab‘and Gomati-
Ganga doab, and some selected districts of
Rajasthan and Gujarat, .

About 69.4 per cent of the wheat production
in the country is obtained from Punjab, Haryana,
and Uttar Pradesh, The area under wheat has aiso
been extended in some non-traditional areas like
Bihar and West Bengal. Madhya Pradesh and
Maharashtra also have substantial area under
wheat. Bihar and West Benpal together producc
abouit 7.1 per cent of the total production of wheat
in the.country. The yield of wheat per hectare in

. West Bengal is quite high, There has beena very

significant contribution of agricultural universities
and institutes in developing-the high.yielding
varieties of wheat in India. Kalyan, Sona and
Sonalika, etc, have become household names in
the villages of wheat-growing regions, The
extension of area under high- yleldr?g varieties

the’ m(roducuon ‘of the package :
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coupled with proper doses of fertilizers and -

efficlent water management may enhance ‘and

- stabilise the wheat producuon inthe coumry

Coarse Grams e )
Coarse cereals_mc uded here are Jowar, bajara,
maize and barfey. About 348 lakh hectares-are
devoted to the cuitivation of coarse grains-
1992-93. The production was almost stagnant

- during seventies. It attaingd a peak production of

339 lakh tonnes in 1983-84, Since ther it has again
declined, This is mainly because of the decline in
the cropped area due to preference (or high value -
crops over these cereals .

Jowar is grown both as kharifand rabi crops.
The area undet jowar has been almost constant
from 1950-51 1o 1992-93, It was sown on 156 lakh
hectares in 1950-51, 131 lakh hectares in 1992-
93, The production of jowar witnessed an increase
and it rose from 55 lakh tonnes in 1950-5110 130
lakh tonnes in 1992-93. This increase has been

" made possiblé by the increase in yield per hectare

which has risen from 363 kg per hectare in1950- -
51 10989 kg per hectare in 1992-93, Maharashtra
is the largest Jowar-growing state ‘which
accounted for about 45,2 per cent of the area and
almost 52 per cent of its production in 1992-93,
Bajara is widely grown in Rajasthan,
Gujarat, and southern Haryana. Area under
bajara has also remained stagnan! with some
minor-fluctuations here and there, It was grown
over 90 lakh hectares in 1950-51 which increased-
to 106 lakh hectares in 1992-93. The production

-has risen from 26 lakh tonnes in 1950-51 10 37

lakh tonnes in 1992-93. Itis a very hard crop dnd -
can survive in dry areas undermoisture-stress
conditions. Bajara is grown as fodder crop in

Uttar Pradesh, Tamil Nadu is also a minor

producer of bajara.

Maize is an important crop in eastern
Rajasmah. Uttar Pradesh, .Bihar, Punjab, and
mountainous regions such as Jammu and Kashmir
and Himachal Pradesh. The area under maize has
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"increased from 32 lakh hectares to 60 lakh

hectares during the period [950-51 to 1992-93.

- The-production has also risen from 17 lakh tonnes

in 1950-51 to 102 lakh tonpes in 1992-93, There
has been very substantial increase in its yields,
[t has increased from a mere 547 kg per hectare
in 1950-51 to 1,694 kg per hectare in 1992-93,
Barely is a hardy crop and can grow in varied
agronomic conditions. It can successfully grow
up to 2n altitude of 1,000 metres above the sea
level, Its major demand comes from breweries.
itisastaple diet of the people of the highlands. It
is largely grown in eastern Rajasthan, Uttar
Pradesh, Himachal Pradesh,
Himalayas. It is grown on lighter soils, It can
grow without irrigation, The importance of barley
as a cereal has declined, About 54 percentol the

.. urea under barley-is unirrigated. .

Caarse ‘cereals are important items .of
consumption for the poor rural people of
India. Since vast part of the cultivated land is
rainfed there is need for stabilising-the level of

- production of coaiav grains, This is possible

through conservation of soil moisture, adoption
ol dry-farming techniques and water shed

©onapagement,

Pulses

Pulses are the major source of protein in the die
cf'predominately vegetarian population of Indis .
The production of pulses has not kept pace wi a
the¢ increase in the production of cereals. The tot |
area devoted to pulses in 1950-51 .was 191 {aln
hectares which accounted for about 15 per ce it
of the gross cropped area of the country, In 199 &
93 pulses occupied 237 lakh hectares whih

accountea for about L5 per cept of the gress -
- cropped area. It shows that share of pulsesint 1e

gross cropped area on the national level tas

constant . The production of pulses was 136 la<h

tonuies in 199293 while in 1988-89 its product: on’
was (39 {akh tonnes. Thus it has registe ed
decrease, About 50 per cent of the area un.er

and Kashmir.

~
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pu]ses is rainfed. If is widely produced i in Madhya
Pradesh, Rajasthan, Uttar Pradesh, Maharashira,
- Qrissa, Bihar, Haryana. Andhra Pradesh,
' Karnataka, Tamil Nadu, and West Bengal. Pulscs
~are grows-in Kharrf as well as rabi sedsons.
_Arikar (tur), nioong, urad,' nioth, etc., are the
khanf crops 'while gram, peas, masur and urad
are the rabi crops. Arhar 1s-the main pulse crop
in Ultar Pradesh, Karnataka, Gujarat, and Tamil
Nadu and gram is the main pulse crop of Bihar,
Haryana, Madhya ‘Pradesh, Uttar Pradesh,
Rajasthan, and Maharashira. In order to increase
the production of pulses, the National:Pulses
Dcvclopmcnt Programme (NPDP) was launched
in 1986-87,

Oil-Seeds

Oil-seeds refer to ‘the ‘aggregatiorr of nine

different sccds viz: groundnut, castor- sned
sesamum, rape-seed and mustard, linseed,
nigerseed, safflower, sunflower and soyabean
There are many ottier: seeds from which edible
oii Is extracted like coconut, makua seeds and
cotton seeds, ‘Oil- seed is 4 dryland crop though

some oil-seeds grow under irrigated conditions’

such as muslard In 1992-93 oil-seeds were
cultivated over 256 lakh hectares as against 107

lakh hectarcs in 1950-51., The total production of -

207 lakh tonnes was obtained in 1992-93 as

against 52 lakh tonnes in.1950-51, Despite the

increase in the production of oil-seeds, the
supply lags far behind the demand and hence
edible oil has to be imported. Gujarat is the
‘largest oil-seed growing §tate, followed by
. Andhra Pradesh and Uttar Pradesh, Madhya-
Pradesh, Maharashtra, Rajasthan, Karnataka,
and Tami! Nadu are als6 hmportant oil-seed
producing states..A number of projects are being
undertaken to enhance the oil-seeds production.:
Some of these are the ‘National Oil-seeds
Development Project (NODP) and Qil-seed
-Production Thrust Project (OPTP). The
technology Mission on Oil-seeds has been
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appointed to harness. the producuon and

processing tectmologres

Sugarcane

India is supposed to be the orrgmal homeland of
sugarcane, It is. grown both in tropical -and
subtropical regions of the country. It is grown
from Kanyakumari in the-south to the northern-

most districts of Punjab, The main states growing -

tropical varieties of sugarcane are Tamil.Naduy,
Karnataka, Andhra Pradesh, and Maharashtra.
Major part of these states growing sugarcane is

located séuth of 15°N latitude. The tropical

varieties of sugarcane in south [ndia give higher
yield per uni( area than the sub- tropxcal varieties
of north Indra

The sub- troprcal regions growing sugarcane
are Uttar Pradesh, Bihar, Haryani; and Punjap
Uttar Pradesh is the “largest producer.’
Maharashtra has also “become an important
producer of sugarcane, While 10,5 lakh hectares
are devoted to sugarcane chltivation in the
tropical region, in sub-tropical region it oceupies
25.7 lakh hectares. The area under sugarcane has
increased from 17 lakh hectares in 1950-51 to
36,2 lakh hectares in 1992-93" The production has
increased from 571 lakh' tonnes in 1950-51 lo

_ 2,308 lakh tonnes in 1992-93.

Sugarcane isa fertilizer intensive crop which

grows well on fertile soils. It requires high,

lemperature and rainfall of abour 100 cm; In areas
having low rainfall, trcquem irrigation is
required; It grows well under frost-free
" conditions, In the norther pldins, extreme weather

conditions, i.e., very hot summer and very cold *
winter, are responsible for-lTow yields of

sugarcang, However, availability of irrigation

facilities is a positive factor for the cultivation of *

sugarcane in«thisi region.
Cotron . :

Cotton is used as a raw material in cetton iextile
industry. It grows well in areas.having well-

“drained deep soll, \,\niformly distributed ‘ight
- rainfall or mrgat&on during plant-growth and
. sunshme 2t the timg of picking. Frost is: “very

33.

injurious to cotton, Hence it I8 grown in regions

having more than 2} celsius temperature during .

the period of Its growth Cloudiness at'the time -~ - .-

of picking spoils the: :quality of cotton,

Cotton is associated wlth dry reglons and
black soil of the Déccan plateau. It is widely
grown in Maharashtra, adjoining Madhya
Pradesh and Gu;arat Punjab, Haryana and-
Rajasthan in the north and Tamil Nadu, Andkira
Pradesh and Karnataka in the south are other
important cotton gréwing states, It is sowa in.

rotation with jowar,'maize, bajra or wheat“in

different regions of Lhe country.
" In 1950-51, conoh occupied 59 jakh hccmrcs

) thch increased to about 70 lakh hectares in

1986-87 but declined: to 651akh hectares in 1987-
88 due to wrdespread drought in the cotton
growing regidn, In 1992-93, colion éceupied 75. 4
iakh hectares, The producnon of-¢otion has

1 xgistered four-fold increase from:1950-51 10 -

1992-93, The productron of cotton (lint) was 31
fekh bales (i-bale = 170 kg) in 1950-51."it
tc iched production of 87 lakh bales in 1985-86.
‘In 1992-93 the producuon of cotion increased 10
115.8 lakh bales, The: hybrld seeds have greatly
he. »ed in increasing pfoduction. There has been
aq alityimprovementof cotton as the long staple
cot an accounts for abour 30 per cent of the total
pro Juction :

Jute

Jutg is also a fibre crop like cotton but unlike
cottin it is grown inithé heavy rainfall; high
tem; eratyre region of gastern [ndia, particularly
in W :st Benggl, Assam, Bihar, Orissa and castem
Utta; Pradesh. 1t requires well drained alluvial
loam/ soils which ig frequently renewed by
flood s, West Berigal rs the leading producer of
jute,

'I‘he rotal area under jute was 5.7 lakh

.
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hectares in 1950—5! It was the highest in 1985-
" 86 when it tonched apeak of 12 lakh hectares but
declined to 9,8 lakh hectares In 1992-93. Likewise

production in 1992+ 93 (90 lakh bales). Out ot ihe
total preduction’ ofj jute, West Bengal contributed
68 pet cent in {985-86, 67 per'centin 1986-87 and

57 percentin I992—9_,’3 This progressive decline

in the jute production‘in West Bengal is attributed
to the decline in area;

-Tea

India is the largest producer of tea in the world
though - areawlse, China ranks first, Tea
cultivation in India was started in Brahmaputra
valley in Assam whichinow accounts for about 45
per cefit of the total production in the country:
Northern districts of West Bengal, namely

Darjeeling, Jalpaiguri, .and Cooch-Bihar are also .
Important tea produccrs, Besides the important .

tea-growing region, some plantations have been
developed in Ranchi plateau, slopes of Siwalik

hills in Hlmachal Pradesh and Dunvalley in Uttar‘ .

Pradesh.. .

Another xmponant tea- growmg zZone exists in
South India, ifcluding Tamil Nadu, Kerala, and
Mrnamka  Nilgiris and-ths Ghats provide the

“requisite agronsmic condmons for the cultwat]on

of ‘1ea.

. 'The tea producuon ‘has increased from 3.0
lakh tonnes in 1950-51 10:7.0 fakh.tonnes in 1987-
88 regisiering more than:two-fold increase over

-these years. While. the area devoted to tea

cuttivation was 33, 14 lakh hectares in 1950-51 it

. increased t04.01 lakh hectares in 1992-93, Out
. cfthe (otal area in 1992-93, Assam accounted for

about 55,0 per cent and comnbuted about 54,6 per
cent of the totat producuon Besldes the large
plantations in Brahmaputfa Valley, small holdings
have also’ smrted ;,rowmg lea Wthh has largely
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coatributed to the mcrease in production in this
region.

.t recorded a produétion of 33 lakh bales (1 bale” ; Coffee
< = 180'kg) In 1950-51 which touch&d thé peak in”
1985-86 with the. total préduction’of 109 lakh -

bales. There has becn a sharp decling in 1ts‘

Coffee in Lndxa is hlghly lopallscd in Kamataka,
Kerala and. Tamil’ Nadu. India grows six
commercially important varieties of coffee. These
arc Old Chiks, Coorgs, Kents, 5-288, S-795 and

'S-1934, The- coffee plantations have been

developed on the red ferruginous clays occurring
in Bababudangiri in Karnataka and Nilgiris in
Tamil Nadu, These soils are: rich in organic
matter, India largely grows arabica variety.

Karnataka accourits for'52 per cent of the area
under coffee in 1991-92. The important coffee-.

growing districts are Chikmanglur, Coorg,
Hasan, Mysore, Shimoga and Dakshin Kanara,

‘Kerala accounts for 21 per cent of the coffee area

in India and important coffee-growing districts are
Idukki, Palghat, Kottayam, Quilon, Ernakulam,
Trichur and Aleppey. Madurai, Tirunetveli and
the Nilgiris are the important coffee-producing
districts of Tami! Nadu, Colmbatore, Salém and
Kanyakuman also grow some coffee. In 1950-51,

. India produced 18,893 tonnes of coffee which

increased-to 2.0 lakh tonnes in 1991-92. The
production of coffee increased rapidly till 1970
but registered a declining trend during sevenies,
It has picked up in eighties but the increase is very
gradual, India exported 98.4 thousand tonnes of
coffee during 1991(-92.

Spatia[ Pattern of Agricultural Development

Agricultural development provides the base for
the development of other sectors of the economy

as it serves a vast population size in rura! area,

The level of agricultural development reflected
through the productivity levels have been shown

Ain the Appendix-1, It is seen from the Appendix-1

that 39 districts of the country recorded a
productivity level of more than Rs. 1,750 per

‘hectare, 50 districts have recorded productivity

of Rs. 1,250 per héctare, medium productivity
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level has been recorded in 108 districts while 84

districts have recorded low producuvny The hlg,hh

productivity districts are ldcated ‘in Punjab,

Haryana, western Uttar Pradesh, Assam, West
Bengal, coastal Andhra Pradesh, Tamil Nadu,

Kerala; coastal Karnataka and Maharashtra

Srmagar division of Jammu and Kashmir, and a
few districts in eastern Uttar Pradesh have also
recorded high productivity. . A large belt
comprising Rajastharni, Madhya Pradesh, southern
Bihar, southern. Orissa, Maharashtra, and
northern Karnataka have recorded low
productivity. The rest of the-country comprising
southern Haryana, Uttar Pradesh, norther Bihar,
Orissa, Andhra Pradesh, southern Karnataka, and
Gujarat -have recordéd medium level of

agricultural development. No data was available .

for Himacha{ Pradesh, Arunachal Pradesh and
other states of Northreast,

The'main questions about Indmn agnculture
which are frequently vasked are: What has
transformed it? What are the factors which have
been responsible. fc‘n the agr;cul;ural-

- development?

The package technology generally termed as
‘green revolution® has Slayed a major role in
transforming Indian agriculture. The package
technology refers to the adoption of irrigation, .

bio-chemical fertilizers and the high-yielding. -

varieties of seeds as the basic inputs in agricultural '
production. The development of high-yielding

varieties and their areal spread has led to the

increase in production of foodgrains. Amongst the
crops, wheat was vastly affected by the green

revolution technology. The gross irrigated area

rose to 33.0 per cent. The use of fertilizer rose

10 70.27 kg per hectare, The number of tractors

has incregsed from 0.3 tractors per thousand

hegtares of cropped area in 1960-63 10 1.6 tractors
in 1980-83. The number of pump sets increased

from 5.8 per thousand hectare of cropped area in

1960-63 t0 28.2 in 1980-83, The high productive

districts use higher proportion of modern inputs.
The distrlcts which are lagging behind may”
improve their performance with the provxs:on of
higher input levels.

EXERCISES

- Review Questions

1. Answer the following questions brleﬂy

(2) What is meant by intensity of cropping? Name the factors which affect the intensity

of cropping?

(b) How does a developed agricnlture help the developmcm of industrial sector?
" (c) Whatis Zamrndan,syslem? When was it abolished? ‘
(d) Whatdo you mean by ‘package technolooy‘7 Why is itknow as ‘package technology"’
(e) ‘Agriculture development in India has been the function of input intensity'. Discuss
with examples of Punjab, Haryana, and Madhya Pradesh:
() “The traditional cropping pattern in the country was closely retated with the pattern

- of rainfall distribution’, Discuss.

{8) Why is the rotation of crops adopted?

[ ]

Differentiate between:
(a) Mixed croppmg and mixed economy

(b) Primitive subsistence and intensive subsisience tarmma

(c) Foodgrains and food crops ¢
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» 4. From the statistical abstract of india, find
and oil-seeds for the DTEQXOUS yedr, Represent them wi
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(d) Wet and dry agriculwre
{¢) Xharifcrops and rabi crops

Activities

o (a) Areas of sugarcane cultivation
(b) Areas of cotlon cultivation
(c) Areasof jute cultivation

method,
5, Qrganisea debate |

f

- On outline maps of lrdna siiow the. foUowmg )

ofit the area, yield and prodiction of wheat, rice
ith the help of suitable cariographic

in the class an: "In Lhe opinion of the house, the ‘green revolution’ in
{ndia has been * gra‘n revoluuon’ " Sp:akem can speak for’ and dgamst

-,"\A.____.

b

CHAPTER 3

THE STRENGTH of any country's economy is judged

by the level of the development of its*

manufacturing industries, All the developed
econcmies of the world such as the USA, former
USSR, and Japaw- are highly industrialised -
nations. According to the World Development
Report, 1994, manufacturing contributed 17 per -
cent of GDP (Gross Domestic Product) in india

during 1992 while its contribution in Japan, USA,
and France was 30, 26,7and 19 per cent,

respectively. ‘vfanufacturmg industries have a
major role in the unlwatlon of resources as they -
transform these resources into mote valuable

goods, Hence countries ihcapable’ of”

manufacturing goods canndt utilise the-available
raw material resources, and they generally export
these raw materials at much cheaper Tates, On
the other hand, they purchase ﬁmshe.d goods
from other countries at a mugh higher price,
Industrial products generate more wealth, The
Industrial labour, thercfore; gets higher wages
and enjoys hxghcr standard of lxvm" Due to its

vast size of popdjation, India has a large home

market. 1t s, thergfore, all the more important

o increase the pm_eot industrial developmentand :

diversify its industries. Since mdcpcndenu: India

has pursued the policy of rapid and broad based,

industrial development as the mast 1mponam
element ol its growth strategy.

[t has been the endeavour of the coumry to.

iransfarm ils agricultural economy . into an
industrial ezonomy through planning process.

The State, as a policy matier, had to play a crucial .
role inindustrial develupiient by controlling the

e

Manufacturing Industries

key sectors, Al the same time, private
entrepreneurs have also been encouxagcd to share

the responsibility of promoting tudustrial growth -

of the country. India has already achieved
substant:al progress in its mdusmal growth. The
industrial growth during 1993- 94 has been 4. 1

_per cent.while manutacturmg sector recorded a’
*" growth of 3 3 ‘chrcem Just’gs the water has been .

the basic input in agncultural developmem.

power has been the crucial | ‘input in the industridl’

developmcm of the coumry

Induslncs sA Hlstorical Pérspecuve

Indla has Along tradition of rr}anutacturmg. ['the
literal meaning of this word}; ‘to'make by hand'
s accepted. Much before the industrial revolution
“in Europe, Indidn artisans and craftsmen knew

-to weave muslin, 10 make pouery chellery and

" metal \\ares which were demanded in-foreign
lands-too. The.industrial revoluuon in Europe
provxded the technology’ fof mass factory
production. This led to the. ¢olonisation by the
European power (0 capture smarket as well as
“tropical-raw materials. The Brmsh colonial rule

in India adversely affected the handxcrar(s and -
- hougehold industries which the Indian crafismen

had perfccled over the centurigs. These products
“could ot compet€ with thé: factory products
either in qualuy or in priceOther impacts of
industrial revolution were incrgase in the nuimber
of industrial workers, large scale migration of
workers 1o urban areas and introduction of
_markel economy.

In India; the modern mdu;trml sector on an

v

iy
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organised pattérri- started with the establishment
of cotion textile industry in Mumbai in 1854 with

‘prcdommantly Indian capital and enterprise, In

1855 jute industry was started in the Hooghly
valley | near Caloutta largely with forexgn caprta.l

“and enterprlse. ft means that modern industrial

sector had its begmmng only after'the middie ot‘
the nineteenth century. The two world wars gave
impatis o the development df a number of
industries such as'chiemical, iron and steel, sugar,

-cement, glass and other consumner goods

industries, ‘The. industrial policy after
independence emphasrsed the .attainment of the

so¢io-ecoromic objectives such as employment .

genetation, higher, productivity, removal of
regional imbalances in development, providing
strength- to agncultural base, promouon of
export- orremed “industries and consumer
protection. A deliberate polrcy of locating the
industries in ecoromically backward areds has
been pursued to reduce regronal imbalances in
devzlopment. _‘,

The mdustrral polrcrcs of 1948 and 1956

indicate . the drrecuon of the ' industrial .

developinent in: ‘India. The process of

-industrialisation started with the launching of the

First Five Year:Plan ahd continued through
successive plan'periods.. During the First and
Second Five Year:Plans, emphasis was laid on

,growm as well asidiversification of industries.

While three new sfecl plants at Bhilai, Rourkela
and Durgapur wcr‘e set up in the public séctor,
Ihe private secior p]ams were alsp encouraged to
increase their capacity. Priorities were given to
heavy and basicndustries, As such heavy
electrical, heavy cngmeermg and machine tool

industries were ¥stablished. The chemical "

indus try was provrded sound footing for further
expansion. “There were setbacks to the pace of

_ industrial development during the Third and the

Fourth Plan periods due to the wars of 1962 and

_1965 with China and Pakistan, resprcuvcly. as

well as severe drought conditions it 1965-65 and

~
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1966-87. Most of the industries suffered due to
shortage of raw materials. The signs of recovery
became visible only after 1968-69. Though there
was substantial shortfall in the production of iron
and steel some industries such as aluminium,
textile machinery, machine tools, sugar, jute and
petroleim performed well. The production of
steel-and fertilizers remained much below the
instailed capacity during, the Fourth Five Year
Plan too. Besides, the agro-based industries like
sugar and textile showed erratic production. The
other industries like alloys and special steel,

alurninium,.petroleurn refinery products, tractors
and heavy elecirical equipments showed
progress. The production of export-orierited
gdods and goods-of mass consumption were
emphasised during the Fifth Five Year Plan, This
was the period when the rise in the petroleum
prices created economic crisis throughout the
world: This ‘also adversely affected our
investment target. The industrial policy during
the Sixth Five Year Plan emphasised on optimum
utilization of existing capacities, quantitative
increase in the output of consumer and capital
goods and improvement in productivity. The
targets of capacity creation were achieved in
aluminium, lead, zinc, electrical equipments and
automobiles while production targets were
achieved in machine tools, passenger cars, motor
cycles, scooters and T.V. receivers, etc.
Electronic industry witnessed very rapid
development during this period. The country
started production of micro computers, micro
processors, communication equipments, broad-
casting-and T, V. transmission equipments, etc.
The policy. thrust durlng the Seventh Plan has
been aimed at achieving growth with social

justice-and improved productivity, A lot of

emphasis has been laid on capacity utilisation and
maxm_nsatrqn of production with the existing
assets, The electronic industry has been given duc
importance during this plan period also
Besides large-scale industrial sector in the

o]
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country, encouragement has also been given to

the medium and small as well as cottage:

Jindustries, Village and small-scale industries
have witnessed phenomenal growth and they
together account for about 49 per cent of the total
industrial production. Their major advantage Is
that they require less investment and generate
more employment. These industries are being
helped in improving and updating their
technology in order to operate more efficiently.

) On the basis of the size of our industry and -
- the scale of its operation, we have large and
- medium scale .industries such as jute, cotton

textiles and a large variety of machine goods and
engineering industries. Cottage and small-scale
village industries -are- as widespread as
agriculture, The nurnber of péople employed in
the handloom and other small-scale village
industries is still more than the number employed
inlarge-scale factories, mines and plantations put
together. Village industries characterise our rural
economy vividly. The.family members of hired
labour are engaged in the processing of local raw
materials Wi i the simple techniques. This
industrial aatiy, ty: is subsidiary to agriculture.
These industries saffer from the lack of good raw
material, improverrent of technical skills and
efficiency nf organised marketing, That is why
the village industrial products are mostly
supplying the rural needs, particularly in
inaccessible parts of the country, The idea of
establishing industrial estates has been.given.
some practical shape for the promotion and
expansion of small-scale manufacturing units on
modemn and scientific lines,

Since the start of the planed development of

" Indjan‘'economy in 1951 from the viewpoint of

structure, industry i divided into (i) public;
(ii) private, add (iii) joiht or cooperative sectors.
The heavy and basrc industries mostly fall into
public” sector, managed by the State, The
consumer goods and light engineering works ate
largely under private management, But there are

¢
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‘no water-tight compartments and industries like
{ron and steel or fertilizers are included in both
the sectors, There are broad categories of food,

'1e>mles, chemical, elccmcal metallurglcal,

pharmaccutrcal and the handloom industries.
Dependiag upon the raw materials, the industries
Jare also classified 45 mineral-based and agro-
based industries. ;

AGRO-BASED INDUSTRIES

These industries depend on the raw materials

produced in the agricultural sector, These are

mostly consuriier goods industries which are

important both in respect of their contribution to -
total industrial output as well as to employment.

Textiles, sugard vegetable oil, and leather are

some important agro-based industrics,

Textile Industry

Textile is a broad term which includes cotton,
jute, wool, silk and synthetic fibre textiles,

Cotton Textiles

1t is the largest industry in the country, Its origin
dates back to 1818 when the first cotton textile
mill was started at Fort Glaster near Calcurta, But
this mill could not survive and had to be closed
down. The first modemn cotton textile mill was
established in Mumbai in 1854 by local Parsi
entrepreneurs, Location of the port, humid
coastal climate, development of chemical”
industry, . availability of capital-and banking
facilities were some of the advantageous factors
favouring development of textile industries in and
aroupd - Mumbai, Ahmedabad is another: |
important. centre” of cotton textile industry,
Although the size of the cotton mills are smali
here, they are known for the high quality goods.
The cotton-gfowing regions of Gujaral-and .
Maharashira ‘are- the major sourcé of raw .
materials for this industry.

" The distribution of cotton textile mills is
quite widespread because of the large home-




&)

-market. From Mumbai as the focal point, the
colton textile indusfry moved towards Sholapur
and Nagpur in ‘Maharashira and towards
Bharuch, Surat Vadodara. Ahmedabad, and
Bhavnagar, Amongst the southern states, Tamil
Nadu is an importanl cotton textile producer.
* Coimbatore {s the most important. -cemntre,
Chennai, Madurai, and Tirunelveli are the other
_important centres. In Karnataka, Bangalore and
its hinterland have also atiracted cotton textile
mills, Amongst the porthern states, Utlar
Pradesh, Madhya Pradesh, and Wes( Bengal are
important producers of cotton textiles, Kanpur,
Etawah, Modinagar and Moradabad in Uttar
Pradesh; Indore, Gwalior, Mandsaur, and Dewas
" in Malwa plateau region. in Madh)a Pradesh;
Kota and Jaipur in-Rajasthan: and-Calcutia,

Howrah, Serampur and Shyamnagar in West

Bengal are important cotton textile centres,
- Coflon-growing ~ areas have extended in
Rajasthan, Haryana, and southern Punjab, This
region is bound (o attract more corton teéxtile
industries,

The cotton textile industry has wxmessed ups-

and downs in the course of its development, The
Indian cotton textile industry is quite complex in
its structure, It consists of handspun and hand-
woven khadi sector with primigive technology on
the one hand and |arge-scale sophisticated capital
intensive mill sector on the other, In between the
wo is the intermediary sector of labour intensive
handloom and powerloom sector. Large-scale
‘mills are either purely spinning mills-or
* composite mills, There were:1,133 textile mills
in 1991-92, of which 188 were in public sector,
14 were in cooperative and 824 in private sector.

- The production of cotton yarn increased
from 53.4 crore kg in 1950-51 to 152.6 crore kg
-in 1991-92, The production of cotton cloth from
the mill sector decreased from 340. 1 crore metres
in 1950-51 t0 259 crore metres in 1986-87, This
is the result of the sickness of the cotton textile
milis and obsoiete machinery, The bulk of corton

-
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cloth comes from the intermediary,i.c.,
‘handloom and powerloom sectors. .

Woollen Textiles -
The first woollen mill was started at Kinpur in

'1876 but this industry did not.flourish-inthe

country for several réasons. Because of long
summers and short winters in {ndia, the demand
for woollen textiles is low. Besides, the quality
wool is ‘not. good. The industry, however,
registered rapid developmem after mdvpcn-

" dence. Most of the woollen textile mills are-

located in northern Punjab in a belt exxendmg
from Amritsar-Gurdasptr to Ludhiana, Ludhiana
is a very important hosiery centre. The major

demand for woollen clothes comes from northern

India in general and hills in particular. Thus the
manufacturing belt lies in close proximity of the
markez. The animal graziers of Jammu and
Kashmir such,as Bakerwals and’ Gaddis of

Himachal Pradesh rear sheep and supply wool, -

The other unportam centres are Kanpur and Agra
in Unar Pradesh, Jaipur in Rajasttian, Gwalior
in’ Madhya Pradesh, Jamnagar in Gujarat.
Muambai in. Matjarashira, Bangaloré in
Karnataka,-and Srinagar in Kashmir, Jammu and
Kashmir is a large producer of handloom woollen

_goods, *The major problem of woollen téxtile

industry is‘the small size of mills: The terywoo!

-and mixing of the synthetic fibre with woollen

yarn has further created problem by putting up
stiff competition.

Jute Textiles

Jute . manufacturing existed in Bengal as

handloom industry but the large-scale industry

* started in 1855 at Rishra, near Calcutta, In 1859,

the firstpowerlooms were started in the same mill
and the spinning as well as weaving were
undertaken, It was an export-oriented industry
and it made a rapid progress. The number of jute
mills increased from 24 in 1884 to 76.in 1918
19 and-to 116 in 1947, The partition of the
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country in 1947. created a peculiar prodblem for

the jute industry, Almost all the mills remained-

in India, but 80 per cent of the jute: producmg

area went to erstwhile East Pakistan®(now"

Bangladesh). The import of raw jute from East

_Pakistan (Bangladesh) was cut off due to the
. political differences between the two countries,

A consistent effortfo increase the area under jute
was able to correct the situdtion later. In 1950-

51, India produced 837 thousand tonnes of jute

textile whxch increased to 1,347 thousand tonnes
in 1990 91, Durmg 1986-87 production of jute
textiles touched a peak of 1,393 thoueand tonnes,
Thus 1990-91 actirally witnessed a decline in
production, Therg:-are 69 jute mills, of which 6
belong to the National Jute Manufacturing
Corporation (NJMC) under the ‘Ministry of
Textiles. These 6.inills account for 12 per cent
of the lotal capacity.

A number of factors have been respons1ble
for the concentration of jute mills in Hooghly
basin (Fig. 3.2). Some of them are as follows:
1. Theearly arrjval of British merchants under

the aegis ofi-tfie East India Company in

Calcutta, "¢
2. The favour'able soil and agronomlic

. conditions in: the lower Ganga ba.sm and the

Brahmaputra Valley, o

3.- Abunddnce of water for processing of jute,

4. Advantage of the Hooghly waterway,

, connecting rmlls with jute-growing areas.
5.” Humid climate and port facmty of Calcutta
for export, "
Besides, cheap labour was abundantly

A'avaxlable from demsely populated states of West
© - Bengal, Bmar, aid Uttar -Pradesh,

The modern jute industry has bccn facmg a

"few ‘serions problems, It faces. a tough

competition from:. synthetic packing materials of

" the'western countries, Assuch the market for jute
_goods has shrunk, The newly established mills

and improved machines in Bangladesh are able
to produce better quality goods. Hence there is

' need for replacmg the old and obsolete machinery

in order to compete qualitywise, The National

- Jute Manufacturing Corporation has undertaken

’the moderniSation of its units, The attempts are
made to diversify the product range, to improve -
the quality of goods, to reduce the cost and to

develop new products,

Silk Textiles

India has been a well-known producer of silk
since the ancient times. This industry got

patronage of the rulers during the medieval

period. The well-known silk route passed through
India and the Indian silk found its place in the
world market, -India has the distinction of
producing four varieties of silk (mulberry tasar,
erl and muga). The tough competition with Italy
and Japan caused a setback to Indian silk industry
and it has declined considerably in recent years.

.The synthetic fibres and the artificial sitk being

less expensive and easier to be rmaintained have
been responsible for reducing the popularity of
sitk,,

Katnataka is the largest silk producer state
of the country accounting for about 70 per cent
of the total production. Assam, West Bengal,
Bihar, and Jammu and Kashmir are other

. important silk-producing states. The Indian silk

is demanded in European as well as Asian
markets: The USA, UK, former USSR, Saudi
Arabia, Kuwait, and Singapore ane the major.
importets of silk dress materials and sgarves.

Sugar Industry
The reference of sugar as sharkara exists in the

. Indian scripture which clearly indicates that the
ancient people in India knew the art of sugar-
making. India has the largest area under
sugarcane in the wotld, It is also-the largest

producer of sugar in the world if we take gur,
khandsari and sugar together. The modern sugar
industry is not very old and was started during

- the first decade of the twentieth century. Sugar
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industry in India is based on sugarcane which is
a weight-losing raw material. Sugarcane cannot
be stored for long as the loss of sucrose content
is inevitable, Besides, it cannot be transported to
long distances because any .increase .in
transportation cost would ralse. the cost of
producticn and the sugarcane may dry on the
way, Therefore, the sugar industry is established
in the regions of sugarcane cultivation. Since
sugarcane is harvested in a particular season
only, sugar mills are operative for a part of the
year only, i.e., during the crushing season; As
such, mills remain idle for a long time during off
season, These difficulties resmct the produuuon
of sugar,

The sugar mduslry ranks second amongst the
agro-industries in India, In1950-51 there were
138 uhits producing 11.3 lakh tonnes of sugar.
The number of units increased to 377 in 1991-
92" producing 132,8 lakh' tonnes of sugar,

¢ Uttar Pradesh is the leading producer of
sugar. There are two distinct regions of sugar
production in this state, One region consists of
Gorakhpur, Deoria, Basti, and Gonda ineastern
Uttar Pradesh and the other lies in"the upper
Ganga Plains consisting of Meerut, Saharahpur,
Muzaffarnagar, Bijnor, and Moradabad..
The belt of eastern U!tar Pradesh-extends

farter east in Bihar and’'the districts of .

Darbhanga,  Saran, Champaran, - and

_ Muzaffarpur are included in this belt, Sugar is _

also produced in Punjab, Here most of the sugar

mills are located to the east and to the south of |

Chenab river. Main tentres are Phagwara and
Dhuri. Ambala, Rohtak,  and .Panipat are

important sugar-producing centrés in Haryana,
In Rajasthan, sugar is produced in Ganganagar _

and Udaipur districts.

In peninsular India, Maharashtra is the most
-'locauon. 1

imporiant state where sugarcane cultivation and
sugar mills are¢ integrated in cooperative system,

Major centres of sugar production are Nasik, -

Pune, Satara, Sangli, Kolhapur, and Sholapus.
PR

13

. Tamil Nadu and Karnataka together have six -

sugar-producing centres. In Andhra Pradesh
sugar mills are located- in East and. West
Godavari, szhakhapamam Nizamabad, Medak
-and Chitoor, -~

. There are marked dlfferences between the
sugar industry of the norttiern and the peninsular
India. The yield of sugarcane per unit area is

.hlgher in south than in north, The sucrose content

is also higher in the troplcal variety of sugarcane
in south, The crusbmg season s also longer in
south as it starts in Octobcr and lasts till May and
June, On the other hand, Lhe crushing season in
north India is from November to February only

Deve!opment of sugar industry should be given

attention as it earns foreign exchange. At present
we face stiff competition .from Cuba and -
Indonesia in the mlemauonal market

g

Vegetable oil Industry

'Vegelable oil is a major source of fat i in the diet

of the Jndian people. It is & widely used: cookmg
medium, The type of edible vil used in one part
of India is different from the other. On the basis

‘of the technology used, the oil industry canbe

divided into three groups, In the villages, ghani

-is the main technology for: expellmg oil, Local

raw - materials (ml-seeds), for "example,
groundnut in Gujarat, cogonut in Kerala and

_mustard seed in Uttar Pradesh are uséd for this

purpose, Factories using intermediate level of

- technology are Jocated in towrs. The raw

materials (oil- secds) used:are region-specific,

The third group comprises of large-scale

sophisticated mills which lokated near blg towns,

_Th'éy' are oriented towards & bigger market, They
‘mdy have to procure oil-seeds from a larger area,
’Although oil mdustry is s¢attered all over the

country, Their sizes dmer from locanon o

Vanaspau is ‘hydrogenatcd‘ oil and s

'producuon has mcreased.morc than eight times
+ from 1950-51 10°1991-92. The total production




: 4Rs 248 Crores in 1991 92, Maharashtra

of va)mspazi in 195’)-51 was 170 thousand tonnes

" which has increaséd to 14,169 thousand tonnes

in 199192, In spxie of the constant increase in
the producuon of vanaspati, it falls short of the
coumry s requuemems and therefore it has o

la gest ‘number of vanaspati- producmg units.
Other important vanaspazx-producmo states are

 Uttar Pradesh, Gujgrat, Punjab, Andhra Pradesh,
_~ West Bengal,
-Nadu, and Madhya Pradesh

harnataka Rajasthan. Tamll
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There are a few cor'fs'umer goods industries which
- can be ternied as hght industries. These industries
“are: \canhe.r goods; pap°r glass, and rubber,

Leathcr Goods Industrv

* India has a'targe flock of hvestock and supporls

about 20 per ceiit of the total bovine population
of the world, The; bovme population increased
from 22,7 crore tor 1961 1o 26.2 crore in 1982,

Thus (ndia produc’ 1arye quantity of hide and
skin from the dead as ‘well as slaughtered
animals. The Indian leather industry has two
components: tanfing and manufacturing of
leather goods like shoes, belis, purses, etc. The
tarned hides and skins are used for making shoes
which are manufactured in srall units spread all

-over the country. The major centres of footwear,
_production are Kanpur Agra, Calcuna Mutmnbai,
- and Bangalore,

* India was an important exporter of hxdes and
skins but'now she has become a leading exporter
of flnished goods, The leading buyers of Indian
leather goods are the USSR, the UK, Japan, Italy
and: France. The USSR, the USA, Canada and

some East European countries are major

importers of footwear from India,

Paper Industry

~The tradition of making paper is quite old in

India. The ancient people used o weite on
bhojpatra which is the bark of birch tree, . The

Muslims introduced the art of paper-marking, -

The first fndustry, of'course, was established in

1832 at Serampare (West Bengal) which could

not survive, 1n'1870. 2 frésh venture was started
at Ballygunj near Calcutta; The planned
development of paper and paper-board industry
began after independence. There were 17 paper

mills in 1951 and their installed capacity was 1.37
lakhi tonnes. The increasing demand of paper and
allied products led to its rapid progress. By the
end of 1987 there were 299 units manutacturing
paper and paper-board India proéuced 24.3 lakh
tonnes of paper and paper- board in 1991-92
which has increased from 8 lakh (onnes in 1970-

71. The National-Newsprint and Pappr Mills at
Nepanagar was the only unit in the country
manufacturing newsprint till 1981, It had started
production In 1955, Since 1981, three more units
manufacturing néwsprint have been started. Indiz
{mported paper, paper-board and allied products
worth Rs, 488 crores in 1991-92,

Bamboo, sabai and salai grasses, rap ..
waste paper and pulp are the main raw materialg
used in paper industry. The location of paper
industry is very strongly influenced by the
availability of raw material and to a lesser degree
by the market. West Bengal had the advanrage
of early start of this industry. The paper industry
in West Behgal is based on bamboo which is
available Tocally or is oblained from Assam,
Orissa and Bihar and sabai grass which is
obtained from Madhya Pradesh. Titarawar,
Kakirnara, Naihati, Calcutta, and Baranag..re are
some of the important centres of paper
manufacturing in West Bengal. Sirpur and
Rajamundry are the importar: cxatres in Andhrit
Pradesh. Maharashtra is also a leading producer
of paper and paper-board. While Vikhroli,
Kalyan and Goregaon have paper-board mills,
.Pune, Mumbai,. Ballarpur, and Kamptee have
paper manufacturing units. Indore, Bhopal,

4
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Sehore, and Shahdol are the important paper
manufacturing centres in Madhya Pradesh,
Belagola Mill in Karnataka uses bagasse as the
raw maléridl for paper- makifig., _Other-states
which have paper manufacturing inits are Uttar
Pradesh, Bihar, Haryana, Tamil Nadu, Gujarat,
Orissa, and Kerala but the number of units in
these states are not comparable with that of West
Bengal and Maharashtra,

Rubber Goods Industry

The natural rubber is obtained from the rubber
plantations of the three southern:states, i.e.,
Kerala, Karnataka and Tami] Nadu. Another
major source of the raw material for the
manufacture of rubber goods is 'synthetic and
reclaimed rubber, The development of

‘automobile industry and increasing demand of

vehicles has given impetus to rubber industry.
The total demand for tyres during 1991-92 has
been 260 lakhs. With the development of road

~transport, the tyre and tube industry is bound to

grow. The synthetic rubber is an important
substitute of natural rubber. The first synthetic
rubber factory was started in Bareilly in 1935,
Besides tyre and tubes, rubber is used in the
production of a-number of other items, e.g.,
footwear, fan belts, rubber hoses, surgical, and
industrial rubber gloves, transmission belts, atc,
The rubber industry is .concentrated in the
Hooghly belt and the hinterland of Mumbai.

Gluss Industry

The basic raw materials used in glass induétry are
sand, limestone, feldspar, soda ash, silica, etc,
Almost all the raw materials are available in
India, Only a small quantity of soda ash is
imported. The tirst glass mdustrv in the country
was established in 1941, Firozabad in Uttar
Pradesh and Belgaum in Karnataka have units
manufacturing bangles and beads. In notth India,
the glass industry is concentrated in Uttar Pradesh
in a belt running from Bahjoi in Bijnore to

@

Shikohabad in Mainpuri district and thence, to
Allahabad district, Hathras, Sasni, Btmadpur,
and Naini are other important centres lying in this
belt, Pune “VLumbax, Satara, Nagpur, asd .
Kolhapur arethe ceditres of glass industry in.
Maharashtra. Bottles, glass sheets and lamps are
the main products in Maharashtra, The otler
major region of glass industry lies in West Bengat -
which extends from Calcutia 1o Asansol, Belur,
Belgachia, Rishra, and Durgapur are the main
centres specialising in bottles, sheet glass,
laboratory wares and flasks. Glass mdustry is
also there in the cottage sector.

MINERAL-BASED HEAVY INDUSTRIES

Minerals are the natural means of production as
they provide raw materials for many industries
based-on ferrous and nen-ferrous metallurgical
processes. Iron and steel industry is a basic

- industry and forms the backbone of industrial

development of any country. In India it provides
the basxc support to its economic developmcn.

Iron and Steel I‘)dustry

The science and art of making steel is very old
in India, However, the modern industry had its
beginning in 1870 when the Bengal Irdn Works
Company was established at Kulti in West
Bengal, The large-scale industrial production of
steel could be started only with the.setting up of
Tata Iron and -Steel Company (TISCO) at
Jamshedpur (Sakchi at that time) in 1907, The
Indian Iron and Steel Company (IISCO) was set
up in 1919 at Burnpur followed by the setting up
of Mysore Steel Works at Bhadravati (now
Visvesvarayya lron and Steel Works) in 1923,

Iron and steel industry witnessed rapid growth
after indepefidence. India produced 16.9 fakh
tonnes of pig {ron in 1950-51, The development
of iron and stee} industry was envisaged during
the First Five Year Plan but x’t was during thé

steel pro;ec&s were staned in Bhilai, Rourkma and
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Durgapur, The production of pig iron inpreaéed ;
to 92 takh tonnes in 1990-91 and steel production”

increased to 96 lakh tonnes in 1990-91,

The oldest steel plant is located in
Jamshedpur in the Singhbhum district of Bihar.
It is a private sector enterprise. This plant obtains -
haematite iron ore from Gurumahisani mines of
Mayurbhanj in Orissa and Noamundi mines of
Singhbhum in Bihar. Manganese comes from the
Joda mines of Kendujhar district in Orissa.
Coking coal is obtained from Jharia mines located
at adistance 177 kilometres. Dolomite, limestone
and fire clay used as flux material are available
from the'Sundergarh district ol Orissa, Calcutra, |
tocated at a distance of 250 km, provides port
facilities and its industrialised hinterland provides
markel for the product, Steel plants require lot
of water for cooling purposes. Jamshedpur is
located on Subarnrekha river. Besides, the .
storage dam ar Kharkai river also provides water,
Jamshedpur is well connected with Calcutta,

Mumbai and Chennai by road and rail. The |

highly populated regions of Bihar and Orissa

supply cheap labour, The TISCO produced 22.76°

Jakh tormies of crude steel and 19,1 lakh tonnes
of saleable steel in 1987-88. ‘

The three plants at Kuld, Burnpur .and’

Hirapur have been merged together and are
known ‘as Indian Iron -and Stee! Company
(ISCO). It was brought under the governnient
controf and management in'1976. The three -

plants are linked by Callcut'l'a-‘A_sansol railway .
line. Hirapur plant produces pig iron-which. is

sent o Kulti for making stecl,- The rollmg mills
are located at Burnpur, The 1ISCO receives the
ore from Guna mines, It used to receive coal from
Jharia, located at a distance of 137 km but now
the power from the Damodar Valley Corporauon
isextensively used, Manganese and limestone are
obtained from 1h<.i
and Orissa. The rail and road links.connect it 10
the port of, Calcutta, While the saleable stéel hus

shown decrease from 5 lakh tonnes in 1985-86

operation’in 1959, :
‘Dalli-Rajhara range which has haematite ore.
.Coal is obtained {Tom Korba and Kargali fields -

nexghbourmg mines of Bihar -

49

to 3.98 lakh tonnes in 1991-92, the crude stee!
has also rewnrded decrease from 5. 65 lakh tonnes

in 1985- 810 3.63 lakh tonnes in 1991-92, The
production of pig iron has increased from 90
.thousand tornes in 1985-86 t0 4.3 lakh tonnes in

© 1991-92, The take-over by ‘the government in

1976 does uot seem to. be so effeclive in the
-progress of the company as expected. -

. The V;schW.rayya Iron and Steel Lid. is
located. at Bhadravati in.’Shimoga district of
Karnataka State, This plant was brought under
State control in 1962, It gets iron ore {rom the
Kemmangundi mines logated in Chtkmaomr
district, At the time of the semng up of the plant

in 1923 the charcodl obtained t;om the forest- -
“wood was used for smelting because coal was not

available, Now it uses hydro-electric power
obtained from Sharavati Power ‘Project,
Manganese and limestone 3re obtained from the
neighbourhood within a rédius of 50 km, This
plant produces high quality chrome steel;

The three plants under;the public sector. i.c.
Bhilai, Rourkela and L{urgapur carie. into
. operation during 1956-62. The capacities of these

. plants were exparided during the Third Five Year

Plan and a proposal of setting up a steel plam at
Bokaro was also made,

The Hindustan Steel Lid,, thlal was sct up .

in Durg district of Madhya Pradesh which is an

economlcally backward region, Iis purpose was’
«to bring waves of dcvelopmcnt Itis connected’

with Caleutta and Nagpur by railway. The plam
at Bhilai was established with the technical and
. financial support of former USSR. It cane into
It protures iron ore.from

located at a disiance of about 225 km. Bhandara

and Balagha! mines sipply manganese, -

_Limestone comes from Nandini mines, The
. Korba Thermal Power Station is the main source
of power, Bhilaj plant produced 34.4 lakh tonnes
of saleable. Slecl during 1991 92,

L e gt
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- located in Sundergarh district of Grigsa, Ti
plant has been established in collabofAlion with: <
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The Hin@iusta"ﬁ Steet Ltd.; Rourkela s

T

Gernany. It also betame operativein 1939, This

plant uses the iron ore obtalued from Sundergarti

L. These iron ori sourees
are located within a distance of 77 kny, from the
site of the plant, Coal is oblained trom Jharis
enalfields, located at 4 distance of 223 kr, and
Talcher, located al Eidistance of 169-km, Hydro-

and Kendujhar di

- eleeirie powte is upplied from e Hirakud

Power Project. The: plant receives manganese
Irom Barajamda, dolomite from Baradwar and
limwstone from Purhapani. Thesé materials arc
located within a rddius of 222 km in Orissa,
Rourkela is linked by Bagpur-Caleuita railway
line. Caleutta providesthe port facilities and its
hinterland serves'as the market. It recorded a total
sroduction of 12,34:1akh tonnes of crudé steel,
11.25 lakh (onnes; of ‘saleable steel and 41
thousand tortnes of saleable pig iron during 1991-

92. :

The Hindustan Steel Ltd., Durgapur has
becn set up with tie help of the United Kingdom
and the production started in 1962. 1t is located

_at Durgapur © in Bardhman disttict of West

Bengai, The Caleutta-Asansol railway line links

, itwith other parts, The plan obtains fron ore from -

Bolanl mines in Kefdujhar disirict, coal from
Jharia coalfields and the hydx_’o-electricily_fmm
the Damodar \’alle'y}Corpbration, Limestone is

~obtained from Birmitrapur in Sundargarh and

minganese from Jamda mines in Kéndujhar
district of Orissa, Calcutia is the nearest port and
its hinterland provides the market, This plan
produced 12,3 lakh tonnes of crude steel, 11,25
laklr tonnes of saleable steel and 69 thousand
tonnes of saleable pig iron in 1991-92.

The Bokaro Steel Plant was set up during the
Third Five Year Plamand the production started
2, “The plant is located in Hazaribagh
district of Bihar at the connuence of Bokaro an*

1T,

Damodar rivers, This is the seernd plawt setup

incollaboration wi;ﬁ the former USSR. The plant

. receives: iron..ore from . Kiribury mines in -

Kendujhar disrict of Orissal Coal is obtained
from Jharia coalfields located at a distance of 63
knt, Hydro-electricity is obtained from the
Damodar Valley Corporation. Limestone comes
from the Palamau district of Bihar. Bokaco has
a capacity of producing 40 lakh ronnes of crude
steel and 32 lakh tonnes of saleable sieel. It
produced 34.17 lakh tonnes of crude steel and
27.3 lakh-tonnes of saleable steei 1 199! 92,
Three more steel plants were planned during,
the Fourth Five Year Plan in order to meet the

 requirement of steel during the Fifth Five Year

Plan. These plants were located at Salem in Tamil
Nadu, Vishakhapatnam in Andhra Pradesh and
Vijayanagar (Hospet district) in Karnataka, The
salemn Steel Plant has the capacity to produce 32
thousand tonnes of stainless steel sheets, It has

- started commiercial production in 1982, The

Vishakhapatniam Steet Project is an integrated
steel project. A number of madern technological
features have been incorporated in designing this

- plant. Ithas a capacity of 30 lakh tonnies in terms
“of liquid steel.

The Steel Authority of India Lid, (SATL) is
responsible for the management of the integrated
steel plants-at Bhilai, Drugapur, Rourkela,
Bokdro, and Burnpur Alloy Steel Plant at
Durgapur and Salem Steel Plant, Salem, It is a

- government-owned undertaking which manages »

the production and sales both,

HEAVY ENGINEERING AND MACHINE
TOOLS INDUSTRY
Engineering industrics are a post-independence
phenomena as India was totally dependent on
other coufftries for her machine tools requirement
before 1947, This industry has witnessed
pherioménal growth and produtes a whole range
ol capital goods and consumer durables. The
capital poods- fequired for textile industry,

fertilizer plants, power projects, cement, steel -
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and petro-chiemical plawts, mining, construction

and égﬂriculmral machineries such as equipment -

for icrigation projects, diesel engines, pumps and
tractors, transport vehicles, etc, are being
produced indigenously,

The Heavy Engineering Corpération Ltd,

was selup at Ranchi in 1958. It has three projects
under jts inanagement: Heavy Machine Building
Plant, Foundry Forge Plant and Heavy Machine
‘Tool Plant, The Heavy Engineering Corporation
tubricates huge machines required for the iron
and steel industry., The Mining and Allied
Machinery Corporation, Durgapur is the largest
producer. of coal-mining machinery and
equipments, The Mazagaon Dock Ltd. is the only

* company which has developed the capability of

the manufacturing of rigs used in off-shore
drilling. On-shore drilling equipments are

. manutactured by the Bharat Heavy Eleéctricals

Ltd, (BHEL), Hyderabad, There are 14 units
which manufacture wagons, of which four are in
the public sector. These are Burn Standard
Company Lid., Braithwaite and Company,
Jessop and Company, and Bharat Wagon and
Engineefing Company Ltd, Locomotives are

-manufactured by three units, viz. Locomotive

Works, Chittaranjan (West Bengal), Diescl
‘Locomotive Works, Varanasi (Uttar Pradesh),
and Tata Engineering and Locomotive Co, Ltd,
(TELCO}, Jamshedpur. - .

 The Hindustan Machine Tools Ltd. (HMT)
is a, major manufacture of a wide range of
machines and tools. It has its units in Bangalore,
Pinjore (Haryana), Kalamassery (Kerala), and
Hyderabad, The HMT also produces a wide
range of watches. Thé Praga Tools Lid. also
manufactures toollcutrers, tools, grinders,
thread rolling machine and drilling machines.
The Bharat Heavy Electrieuls Lid. (BHEL) is a
public sector underlakidg which produces power-
generation cquipments. Its manutacmring plants
are located 4t Bhopal, liruchirapaili, Hyderabad,
Haridwar, Ranipet, Rangaloie and Jaﬁdishpur

(Uttar Pradesh), Hydroturbines are manufacrured
at the BHEL plants at Haridwar and Bhopal.
M/s Jyoti Ltd., Vadodara, M/s Larsen and
Toubro and Flovel are private sector units which
produce hygroturbines. The = Hindustan
Aeronautics Ltd., Bangalure, has acquired
capability of manufacturing aircrafis of differen
types. It has its tnanufacruring units at Bangalore,
Kanpur, Nasik, Koraput, Hyderabad, anc.
Luckaow,

Vishakhapatnam, Mumbai, Calcutta angd
Kochi are the major centres of ship-building
industry, All major shipyards in India, viz.
Hindustan Shipyard, Vishakhapatnam: Mazgaon
Dock, Mumbai; Kochi Shipyard, Kochi are in the
public sector, ' ‘

CEMENT INDUSTRY

Cement is an important ingredient of modern
construction industry. Its manufacturing was first
started in Chennai in 1904, Now there are 144
cement factories with a total installed capacity of
5.45 crore tonnes per anaum: . The production of
cement inereased from 27,3 lakh tonnes in
1950-51 to 541 lakh tonnes in 1992-93. The
cement industry uses limestone, clay and shale
as basic raw materials, Besides, coal and gypsum
are aiso used in cement manufacturing;. The
factories are Jocated near the raw materials to
ntinimise transportation cost of raw materials
which are bulky, Tamil Nadu, Madhya Pradesh,.
Gujarat, Bihar, Rajasthan, Karnataka, and
Andhra Pradesh are the leading producers,
Distribution of cement industry is very urieven.
The most important cement manufacturing belt
runs from Bihar to Madhya Pradesh and then 1o

- southern Rajasthan. In this belt raw materials for.

cement industries are obtained from Vindhyan,

Kaimur and Rajmahal ranges, sludgc from the

fectilicer plants and slag from iron and stee]
plans. The tolal installed capacity of shey 89

major centent producing units is 44.33 million

tonnes per annumn.
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CHEMICAL INDUSTRY

Chernical industry has an important place in the

" Indian economy. It is the fonrthdargest indusiry

—

in size next io iron and steel, iextile and
cagineering industries, De srm f1s recent or xg_'n
in india, it has witnessed rapid growth, both in
organic and incrganic chemical jndustries. This
industry is responsible for producing 5
range of products like fertilizers, drugs.
dyestaffs, pesticides, paints and piastics, ete. Ut
ie highly technology-oriented industry and,

- therefor, alol of emphasis is Jaid on research and

©caleyory. Sulphuric acid is

deveiopment,

Basic Chemicals

The chemicals produced on a large scale and
Wwhich serve as raw materials in’ the
manufacturing of other proaunts are known as
/wmgvj;asnl chemicals, Suiphuric-acid, soda ash
and. causiic soda, ete. are included in this
2 busic component in
ihe manufaciuring of plastic paints, feriilizers,
synthetic fibres, dyestufts, and is used for leathier
funnirg, eic. More than 80 per cent of the
. teduction of sulphuric acid comes from Kerala,
Tamil Nadu, Maharashtra, Gujarat, Madhya
Pracdesh and West Bengal. Some of ihe imhpertant

alants are Jocated at Khetri (Hindustan Copper .
Vladae Alwaye (FACT), Mumbai (Dharamsi-

Maorarjee Cheicals), Jamesiwedpur (TELCO),
Burnpur (L1SCO), Calcutta (Revyal Chemical and
Pharmaceuticpls Lid.), eie, ' C

Sodium chloride and lanestone are maior
(avomaterials in the manufacturing of 20da ash.
Tata - Chemicals,  Mithapur  {Gujarar),
Dharangadhra Chemical Works, Dharangadhra

 (Gujarat) and Saurashtra C[lCl.l_‘nik"\iL\'_. Parbandar

are important units, The production of soda ash
Was increxsed from 45 thousand tonnes i 1930

" 3o id jaich tonnes (n 1991-92. Causticsoda wag

ariginally obtained {rom soda ash through iis
chemieal conversion. The units manufacturing

‘soda ush also produced caustic snda. Beside ihe

5 wide -

«

three units mentiored above, J.K. Chemicals,
Thane; Century Rayon, Kalyau, and Tnagarh
Paper Co., Titagarh also produce caustic soda,
The production of caustic soda has'recgroed
iremendous increase. thle the toral production

in'1950-51 was 12 thousand fonnes, it m.rr'ascd

0 958 thousand tonnes in 1987-88,
The -Hindustan Organic Lhem:c;ls Lid,
(HOCL), isa public sector unit, incorporated in

- December 1960 for manufacturing chemicals

required in drug, dyestuffs and rubber mdusmes
Alcohol- produc.ng industry was star(ed in
1940 mainly- to utilise the molasses pr_oduce in

Sugar Factories. A large nuiriber of alcohol-based

chemical indusstries have developed during fifties
and sixties. The oil crisis has revived the
importance of renewable feedstock as.alechol.
Mzjor industries based on alcohol as the
feedstock are acetiv acid, acetone, butanol ethyl
acetate, PVC, synthetic rubber, etc, -

The imporiance ofpesticides (whichinclude
insecticide, fungicidé’and rodenticide. ete.) in
agriculiure and public healh, has led (o a steady
growth of pesticide indusiry in India. The
Hindustan Insecticide Lid. (HIL) is a public
sector undertaking engaged | in manufacturing of
insecticides, It has'three unys, viz. Udyogmandal
(Kerala), Rasaydm(\Aaharashtra;and Delhi. lts
sabsidiary - company, Soulhern Pesticide
Corparation (SPC) has a tactory at Kovur, The

" Hindustan Insecticide Lid. prodﬂceq BHC, DDT,

Malathion and Endmulfan which are w:d~1” ysed
in India.

Fertilizers

Fertilizer has become a key input in Indian
agriculture,  particularly afier ‘the green

revolulion, lis use has increased tremendously -

after its adoption 2s a strategy for agricultural
development. ‘There were 56 farge fertilizer
manufacluring units as on by 1993 which produce

nitrogenous, complex and phosphatic fertilizers, .

Besides. there are about 80 smaller units

o
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producing single superphosphate. The progress
of fertilizer industry is evident from its

production level. India produced 9 thousand -

tonnes of nitrogenous fertilizers (N) in 1950-51,
which increased to 72.4 lakh tonnes in 1991-92.
‘The production of phosphate fertilizers increased
from 9 thousand toones in 1950-51 to 25.4 lakh
wnnes in 1988-89, The setting up of Fertilizer
Corporation of India (FCI).in 196! and the
National Fertilizers Ltd. (NFL) in 1974 provided
a sound base to this industry Later the FCI and
the NFL were rearganised into four comnpanies

on the basis of feedstock and geographical
considerations. The. public sector factories are

located at Sindri, Nangal, Bhatinda, Panipat,
Trombay, Gorakhpur, Namrup .(Assam),
Durgapur, - Barauni, Ramagundam '(Andhra
Pradesh), Talcher’ (Orissa), Udyogmandal
{Kerala) Kochi and Chennai. Six large-sized

' nitrogenous plants are being set up which are
based on the gas supplied through HBJ pxpelme.f .
These are Bijaipur' (Madhya Pradc,sh). Sawai-

Madhopur {Rajasthan), Aonla, * “.Dakrala,

Jagdishpur and Shah)ahanpu‘ (a“ in Uuar-

Pradesh). Another nitrogenous feml:zcr plant is
being set up at Kakinada (Andhra Pradesh);

Light Chemical Industry
Light chemical industry produce drugs, dyes,’

-paints, plastics, varnishes, soaps, and cosmetics.

There are 250 drug manufacturing units in
the organised sector. Five of them are in public
sector and seven in Lhejoml sector, Public sector
corapanies are!. the
Phamaccuucals le. ‘(IDPL), thé Hindustan.

Antibiotics Ltd. (HAL), the Bengal Chemicals .
-and Pharmaceuricals Ltd, (BCPL), the Bengal
lmumunity Lid, (BIL) and the Smith blamsu‘ee. '

Pharmar‘euucals Lid, (SSPL). IDPL has its units~
at Rishikesh, Hyderabad Chennai, Gurgaon and
\Auzanarpur It has its subsxdlanee eslablished
in association” with Punjab, RaJastban. Uttar
Pradesh and Orissa govemments Th? HAL

Indian -Drugs "and -
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subsidiaries set up in- collaboration with
Maharashira, Karnataka: and Goa governments
are located at Nagpur, Bangalorc and Panan
respectively. The BECPL has four units, twoin
West Bengal, one in Kanpur and one In Mumbai,
These public sector units ‘alongwith other units

in private sector produce a wide range of drugs,

~medicine and surgical 1nsrrumems.

The petrochemical  industries have
revolutionised the industrial scene by providing
products which are subsiituting the’ traditional

raw materials like wood;: “glass and metals. [ts °

rauge of product is very. wide i.e., plastics,
synthetic ‘fibres, _synthetic rubber, synthetic

detérgent, raw materials and a number of other,

products, Indian Petrocherical Corporation Lid.
(IPCL), Yadodata, has set up a huge petro-

chemical complex near Vadodara itself which

produces a wide range ofproduusA

Industrial Location 7,_ ‘ -

‘An tron and-steel industry has been oraled at
Jamshedpur, a glass industry at Firozabad, a

-sugar mill at Mawana (Meerut district) and-a
.textile factory at Ahmedabgd, The'question is as
* to why-these factories were-located where they
. are. What factors were fesponsible for the
. decision making regarding locating an economic

activity at a particular place. While some
decisions =~ are guided : by coinparative
wcographlcal advaniages acurued from a number

“of factors, others may. have socio- polnu.al

considerations.
ere are a number ofgeograpmca) factors
such as avaxlab)lny of raw materials, energy

resources, water, labour, transport and markets
“which help in delernumng, lotation of a particular

industry, Besides these. ‘factors, these ure
historical, political and écosomic factors as well
which influence the deusxoh regarding location

.ofan mdustry

In the "early - slagds' of the .lndustriul

‘development, the availability of raw material

et et




exerted greater influence on the location of
industries, Hence locition of textile factories in

and around Mumbai and that Dt numerous juté -

mills on the banks of}{ooghly ﬂ‘/Cl The nature
of the raw-matérials ilso influences the locatiof. -
Industries based on; ;raw materials which are

either heavv and bulky and will lose weight i in the .

process of manutactunng orare perishablc ‘tend .

1o iocale near the sotirce of raw materials. For -

example, jute mills iithe Hooghly valley, sugar
mitls in Maharashtra and iron and stweel industry

in Bihar-West Bengal:Orissa belt are located hear
the source of their raw materials, )

‘Besides raw matena.ls availability of energy
is another important consideration in the Ioaauon
of industries; The modern factory production
always requires some forin of energy for moving
the machines. ‘The irgn and steel industry which
traditionally started with the use of cooking coal
are source of energy has generally been tied with
the coal-fields. The électro-metallurgical and
electro-chemical industries are energy intensive,
industrics, They are generally located in those

areas wheré cheap electric power is available. -

Aluminium industry i§an appropriate example of
an encrgy-intensive industry which is located
either in the regions of cheap hydroelecttic or
‘therma! power, Nevertheless electricity can be
transiitted over longer distances and hence such
industrics can also be'dispersed over space, For
example, the.industrial development in coal
dufieieit peninsular India could be accelerated
with the availability,of cheap hydro electric
prer, Petroleum is another source of power
«'uul can be transported through pipelines,
Wihiic (he Tata Iron and Steel Company.
! ..nshedpur and Copper Melting Plant at Khetri
were attracted by the giresence of raw maerials,
the tcr.mzer plant al«Nangal and aluminium-

_producing units at Kotba (Madhya Pradesh) and

‘Renukool (erlaour Uttar Pradest) were
lecated due to the avaxlabxluy of power.
. Transport plays agimnportant role in bringing
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the raw materials at the site of processing and
then lakmg the finished products to the market.

The " industiial development in India got
concentratéd in the hintérlands of three ports—
Calcuta, Mumbal Chennal——because the poris
were connected ‘with theit hinterlands by railways
and roads, Iriitially these rail and road links were
provided ‘by the colonial powers (o suck the

"resources, from the hinterlands Tor develaping

industries " in their own countries. After
independence, industries were attracted to these
areas because of the existing infrastructure, Once

few industries were sesup, they further led to the

developnient of infrastructures, particularly the
transportation network. ‘Besides, a number of
transportational modes become complimentary to
each other and enharnice the efficiency. Railways,
roadways, shipping and air transport together
provnde a.composite network of transport in a
region. .
Labour is-a very 1mponant factor of
production and is a major component of the
productive forces. Two aspects of labour supply
are important for industrial development: (i)
cheap labour should be available in abundance,
and (i) plenty of skiiled and technically qualified
personnel should ‘be available. Advanced
economies have tried to reduce the dependence
of himan abour by automated mechanisation, In
the developing cconomies of the third world
{abour substituting mechanisation is not desirable
because employment generation in some of these
highly populated countries is a big problem.
Unskilied labour is available in large numbers in
the urban locations and thus, the problem of
labour supply can be solved by locating industries
near urban centres. Besides, labour is much more
mobile-than many. other factors of industrial
lecation. Nevertheless, there are some industries
which-are labeur- -specific and are attracted to
those places whare skilled and, cheap labour is
available inplenty; Tor example, the brassware
industry in-Moradabad (Uttar Pradesh), the

-
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bangle indudtry in Firqzabad (Uttar Pradesh), the
utensils industry in Yamuna Nagar (Jagadhari,
Haryana), manufacluring of Beparsi sarees in

, Varanasi (Uttar Pradesh), elc. are some of the
. industries which are laboUr-speczfxc ‘and have
. been deve)oped traditionally ih these locations,

Water is required for generating cheap
hydro-electric power and also as an input in
variouss industries. For example iron and steel
industry requires large quantities of water for
cooling purposes and textile industries require it
for bleaching and washing. Food processing,

. paper and pulp making, jute industry, chemical .

industry and atomic: .power plants require huge
quantity of water. Hence all these industries are
located at such places where water supply is
plentiful, -

Production of any Lomnwduy is'meant for
consumers. A large market with high demand and
people with satisfactory purchasing power
provide impetus to industrial development, There

some commodities have a national market,
Most of the countries produce some items which
are demanded in the international market, With
the improvement in the transport system, the
national and international markels get integrated,
The producers try 10 reach the customers by
adverusmg their products and tHus, extend the

horizons of their markets, The goverrunent policy |
helps and facilities in (he expansion of the '

markets. .

With the sciemtific and technological
advancement, tie role of the geographical factors
has not remained rigid in the location of
industries. Increasing mobility of labour,
arrangement of power through leng-distance
transmission and availability of alternative raw
materials have changed the scenario of industrial
lucation, Moreover, there are a number of other
factors which influence the industrial location
such as availability.of capital and financial
resources, management skills and the industtial
policy adopted by the gnvernmett, In India, the ’

N

governmental interventions such as removing
Fegional imbalantes in development by locating
mduatries in backward areas: conserving
environménts by Lheckmg pollution of water, air
and land:. and reducing overcrowding of
industries in scrhe developed regions by dispersal
are aiso important considerations for locating
industries. These aspects have been observed in
planning public sector units. Location of a

refinery al Mathura, a coach factory at

Kapurthala and a fertilizer plant at Jagdishpur
cannot be expluined by traditional geographical
factors of industriai location. The socio-political
consileration  sémetime  outweigh  other
traditionally relf‘\’dnl factors.

Industrial Clusters

Industries cannot be ubiquitously distributed
because the factors which attract an industry 10
be located at a particular place are not the same
atother places. In India, Industrial clustering has
taken place in only certain regions due 10 some
advaniages. It is evideiit from the map (Fig,3.5)
that there are three types of industrial clusters,
viz. (i) major industrial regions, (ii) minar
industrial regions, and -(iii) manufacturing
districts.
[ndustrial clusters are 1denuhcd on the basis

of the number of manufacturing units sited in
close proximity or the quamum of industrial.

, tnvironment, Major indusirial regions in India

have developed in the immediate hinterlands of
the ports of Caleutia, Mumbai and Chennai, This
clustering was modeiled by the British as the
quern industry needed access to raw materials;
to power and to markels: Ports provided access
to the raw materials found in their hinterlands.
They also provided access o the world markel.
Due to good’ lranisport conneclions some power
resources like coal could also be brought easily,
Thus, five major industrial regions emerged and
got consolidated over time in India mainly in the
hinterlands of the three ports. Amongst these

¢
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reglons, the Hooghly industrial belt emerged as
the most prominent, followed by Mumbai- Pune
and Ahmedabad-Vadodara belt.

The river Hooghly provnded avery good site

for the development of a river port—Calcutta

which acted as tile nucleus for the industrial
cluster of Hooghly belt, Calcuuta emerged as a
trading centre during the late seventeenth
‘century, It e'xpap_ded as an urban centre, about

- 97 km inland ffom the river mouth and became

the hub of the present industrial development.
Rivers like. Gapga, Brahmaputra and theéir
iributaries  provided infand '
connections with the rich hxnlerland as most of
these rivers are nd\'lgable I..ater. the links,
provided by navigable rivers were'supplemented
and strengthened by road and raif routes which
further benefited the expansion of Calcutta port,

The development. of the tea plantation in
Assam and northern hills of West Bengal, the
processing of indigo earlier and jute later coupled
with the discovery of coal and irori-ore in the
Chotanagpur plateau region contributed to the
industrial development of the Hooghty Industrial

Region, The thickly populated and out-migrating

states of Bihar, Orissa and eastefriparts of Uttar
Pradesh provided cheap labour. Calcut'a having
been designated capital city of lhe_Brmsh India
(1773-1912) attracted the British investment of
capital in the vicinity. The establishment of first
jute industry at Rishra, on the bank of the
Hooghly, ushered in the era of modern industrial
clustering in this region. The coal from the
Damodar valley provided the source of power to
the industries which started springing up on.both
banks of the river Hooghly. By 1921, Calcutta-
Hooghly region was responsib'le for two-thirds
of the factory employnient in India.

The partition of the country in 1947

adversely aftected this industrial fegion.- ‘India

lost 80 per cent of her jute hectareage to erstwhile
Eagt Pakistan (now Bangladesh). ThlS created the
problemm of jute shortage for the |nl~. mills, almost

‘l

. waicr-way-
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.. all of which were located aldng the Hooghly river

in India. This called for the exiension ol area
under jute in ‘West Bengal, Blhar and Easiern

"Uuar Pradesh to meet the'demand of the miils,

The partition of the country also disrupted the

direct infand water link with Assam. Silting of

the Hooghly river has _p"g»scd another mnjpr_
problem, Desilting of the channel is necessary to
keep the Calcutia port alivewThe Farakka barrage
may help in flushing out the silts of the stream,
Haldia port, constructed soulh of Caleutta, aims
al reducmn the pressure ot cargo ships on the
Calcutta port.. .

The Mumbai-Pune (ndusmal Region was
‘also initially developed by the British. They
obtained the Mumbai island-site for developmg
aport in 1774. Thie construttion of a 34 km long
rail track between Mumba; and Thane in April
1853 ushered in an era of. developmg link with
the interior. The routes thyough the Bhor Ghal
to Pune and through Thal Ghat to Nasik actually
extended the influence of; Mumbal towards its
hinterland. The opening ot the Suez Canal in
1869 pronded impetus to the growth of Mumbai

port. ~ Mumbai - region had a favourable_-
environment for the developmcm of cotton textile

industry. The cotton was cultivated in the black
soil area of the Narmada and Tapi basins.-The
coastal location ensured humidity in the air which'
is essential for spinning and 'weaving. Although

* thi§ region it could developBydro-electric power
in thé Western Ghat region, The port facilities

for exporting cotlon and importing machineries
‘and other materials, linked thé hinterland with the
port more effectively and made Mumbai the
‘Cortonpolis of India’. th the development of

cotton textile industry, the chemical industry '

developéd 100, Now the industrial centres have
developed from Mumbai ift Kurla,” Ghatkopar,
Vitle Parle,’ Jogcshwan, Andheri,” Thane,
Bhandup, Kalyan, Pimpri to Pune, Many lex tiles,
engineering goods, leather; synthetic and plastic
goods, chemicals, drugs, electricals, ship-




building, transport and food industries have
dotted the landscape. ' ‘

" The ' partifion of the country in 1947
adversely affected the textile mduslr) as 81 per
cent of the nrngaled cotlon areq -'rowing long

.staple cotton went to, Pakistan. Today Mumbai

region is facitig the ‘problem of. industrial
t.rowdmg and lacks space, Dispersal of industries

" from this region is essential to bring abowt
. dL»(‘:l\},LShOl\ Re‘.laxmnw more land from the sea
is not cconomical and. therefore, the fulure :

growthi will have to be controlled.

" The Ahmedabad-Vadodara  Industrial
Region has inland location. The industrial belt
extends betweén Ahmedabad-Vadodara and
Bharuch and coincides wilh the coilon-growing
belt of Gu;ma! plams This region became an
important textilé region with the decline of the

" colton textile industry in Mumbai due to the

higher transportation cost of bringing cotton from
peninsular partsiof India and also because of the
congestion. Thig region lies within the zone of

he production-of cotton. It has the double
advantage of thé proximity of the raw 'naterml» .

source as well ag the densely populated areas of
the Ganga plams providing exlensive markel.

The discovery. ot mineral oil m the Gulf of
Cambay led (o tte development of petro-chemical
complexes around Ankaleshwar and Vadodara,
The establiistunent of a new port at Kandla helped
in the rapiet indstrialisation of this area, The
industrizs are now diversified. Besides textiles
and petro- chcmxc:lls. diesel engines, texnie

“machinery, pharmaceuticals asd food processing

industries hrave‘also developed. Ahmedabad,
Surat, Bharuch’ dnd Vadodara are important
industrial cenlres ol this region,

The Madurm-CmmbalorP-.3‘1 palore Re"mn
is predominantly-a cotton-growing tract bui this
region has a largg number of silk manufacturing
units, sugar mills. leather jndustry, chemicals
and puchine ools, ete, The public:sector units
like HMindusian.Machine Toals Lid. (HMT),

indian Telephone Industry, Bharat Elecironics,
Hindustan Aeronautics, and Visvesvarayya lron
and Steel Works are also located in this region.
Madurai, Sivakasi, Tiruchirapaili, Coimbatore,

.Madukottai, Mettur; Bangatore, Mysore, and

Mandya are important industrial centres. The
a\'allabnnlof cotion and sugarcane in the remon
provided base [for these (wo agro-hased
industries. The hydro-electric power generated

“at Mewur, Sivasamudram, Papanasam, Pykara

and Sharavati provided cheap cnergy resource as
coal is not found in this region, Coimbatore in
Tamil Nadu and Bangalore in Karnataka have
witnessed rapld 1ndusma1 growth in this region
The Chomuag-gur Plateau Industrial Remov\
owes its development to the discovery of coal in
the Damodar, Valley and iron ore in the Bihar,
Orissa mineral belt, Both these raw materials are
found inctose proximity which has facilitates their
utifisation in the repion. Besides.raw materials,
power i§ available from the dam sites in the

. deodar Valley and the thermal power siations
p

based on the lotal coal. This region is surrounded
by highly pop.ulam stutes of Bihar, Orissa and

~West Bengal which provide cheap labour, The
. Calcutta region pruvi

s 4 farge market for the
goods produced in the Chotanagpur.region. It
also provides the port facility to the region. [thay
the advantages for developing ferrous metal
industries. The Tata Jron and Steei o,
Iron and Steel Co., Hindusian Siee! Linited
Durgapur and Bokaro are the fmportant st
plants located inlhisregioru Heavy engine.e .
machine toois, fertilizers, cement.
lacomotives and hewy electricals are sos ui't
other important industries in this rc;__wn

Important nodal centres of this region are Ranchi,
Dhanbad, Chaibasa, Sindri, Hazaribagh,
Jamshedpur, Daltonganj, Garwa and Japla.

A number of industrial clusters have
assumed importance after independence. Once
such industrial regiou has emerged between
Agra-Mathura-Meerut and Saharanpur in U,P

Inding

and another parallel belt extends between

Faridabad-Gurgaon-Ambala in Haryana, Both -

these belts merge in an agglomeration in the

vncmny of Delhi. The hydro- -electricity from'

Bhakra-Nangal and . thermai power from

Harduaganj and Farida have : very positively

contributed 10 the industrial development of this
region. Majority of the industria) units are agro-
based, particularly sugar and textile mills. Glass,
chemicals, engineering, paper, electronics, and
cycle are other important industries of the region
Agra and its. enyirons have glass industry

Matbura has an oil refinery with its petro-
chemical complex. Gurgaon has a car factory as
“well as an unit of the IDPL. Faridabad has a
number of engmeenqg and electronics industries.
.Ghaziabad is a large centré. of agro-mdustnes.
‘Saharanpur and Yartunanagar have paper mills,
Modinagar, Sonipat, Pampat and Ballabhgarh are

. other 1mportanl industrial nodes of this region,

On the Path of Industrial Self-Reliance

The industrial policy enunciated in 1956 aimed
notonly at accelerating the growth of output and
employment but also to plan the dispersal of
growth, removal of regional imbalance in.

"industrisl development and development in .

" village and small-scale industries. Self reliance:
was a major objective within the frame of the
‘mixed economy’, The planned development has
succeeded lo the extent that India has now been
able to produce a broad range of industrial
products. The major break-through has been
achieved in the production of the capital goods,
The country has attained self suffi iciency in the
producuon of equipments used in mmmg,
1rnganon power, 'ranspon and commumcauon.

India has also ﬂencraled one of the largest pool

of skilled man-power in the third world countries
which s well trained and equipped to provide
human rcsourcv “base. to the
developm L Publu: sector industries such as
power, railways, petroleum coal, steel and
fertilizers have p!aycd crucial roles in the
.industrial development of our country. These
. public.undertakings have served as powe.rﬁl

instruments of the: development of backward’

‘regions Where private entrepreneurs did never
want to invest. ‘During the Seventh Five Year
Plan emphasns was laid on high technology, high
value-added and knowledge-based industries like
elecironics, . advanced machine tools and

“telecommunications. The Government of [ndia

has set up the Bureau of Indian Standaids for
maintaining a national standard in the quality of
various products.-The ISI mark is awarded to
those goods which are produced following BST's
prescribed specifications., }

The dispersal of industries over space is
essential to reduce the industrial congestion in the
highly industrialised belts so that the pressure on
the infrastructure, land and civic amenities may
be reduced. To encourage such dispersal,
incentives in the form of concessions and

- subsidies have been provided. Special subsidy

scheme has been introduced in the ‘no industry’

- districts. The development of industrial estases

in every district with adequate infrastructure
facility may. help in the growth of small scale
industries generating more employment. The

crux of the problerh is to reduce the pressure of .
) populanon on agriculture and make the indusizies

absorb the surplua labour from the agriculmral
sector,

EXERCISES

" Review Questions

1. Answer the following questions briefly:

() What do you mean by ‘manufacturing'?

‘J

industrial
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‘(b) What are the major facrors influencing the location of industries? Give examplas,
(¢) Name the iron and stee! plam< established after independence.
" (d; What are the non-geographical factors of the location of industries? Iliustiate your
answer with examples. .

{e) - Evaluate the iccation of the Tata Iron and Steel Co at Jarnshedpur,
2. Differentiate between:

{(a) Heavy and light industries ] y

(b) Public and private sector industries

(c) Consumer geods and producer goods industries

(d) Pure and gross raw materials.
3. Discyss the formation of industrial ciusters in India, Name the 1mporlam clusters and give

aaglns for their develnpment. )

4. W‘xy have the textile industries moved from Mumbai region towards Ahmedabad? prlam

with the help of suitable examples.
. Why has the industriai development remained vonfined to the immediate hinter’ands ot

the ports of Caleutia, Minmbai and Chennai?

@

Activities

6. Crganise a visit to an industrial unit in you vicinity-and observe the production process.

7. Ouganise a debate an: *“jut the opinicn of this house, the mdustry in India should be more
lahour-absorbing and not labour-displacing.’ ’

.

»

| CHAPTER 4 - ;

“Transport S ystems

Transport systems play an important role in
linking production with consumption. The
production itself is facilitaied by the transport
systems as processing site is linked with the sites
of the raw materials, Similarly it is with the help
of a developed transport system that goods and
services are distributed in re local, national and
international markets, It not only ensures the
movement of people and materials but also the
movement of ideas and skills from one region to
the other. Human beings have been mobile, from
the early phases of their economic development,
as hunters, gatherers and nomadic herders. Inthe
long history of their cultural development human
beings used different modes of transport to move
form one plau: Lo the another‘dnd.in the-process
they havu strivid o achieve ag ver extensive
space'in the shgriest tiine, The development of
etficient xrauspcrtanon nelwo;k reﬂeus the
developraent of economy.

India is a vast country with’ lom: dnstanccq
{rom Kdshmir to Kanyakumari and from Kandla
to Kohima. She has great diversity in resource

endowments, economic activities, ethnic and

cutural struciure and over-all geographical
conditions. Jts cultural plurality has been caused
by long isolation of different parts and lack of
communication amongst different regions in the
absence ol transportation links. ftis India's most
vital need to knit the far-flung regions together to
strengthen e ndtional ceonoty and to bring about
unity i diversity by incéuleating the spirit of
togeiberness and belongingness amongst the
peopie. Frausportational network ul.;p helps in

reducing the centrifugal forces in a vast country
like India. An efficient'network of rails, roads,

waterways and airways i§ essential for economic
integration, sovial interagtion as well as for the
detence of the country

RAIL TRANSPORT

Indian tallway systen ig-the main artery of the
couniry's inland transport. Itisthe blgﬁﬁ.sl inAsia
and the fourth largest in the world, It has a route

length of 62,458 km on Which 12,670 trains run '

every day uonnauing 7,105 stations, Indian
railways comprises thred - gauges: broad gauge
(1.675 metres is the dlslam.e between both the
lines); metre gauge (1, OOmetre)andnarrow gauge
(0.7622nd 0. 610me1res)"lts ﬂccloﬂocomom es
comprises steam, diesel o} d electric engifies,
The pattern of railway network in India has
been influence by pohm.al economic:. and

geographical considerations. Before indepen- -
‘dence the pattern of tHe' railway tracks was

influenced by the pohcy of the British
administration of c\pdndxng andeonsolidating the
empire. The colonial pohw of exploliing the
resources was responsible for providing
corinecting-link between e porteitiesand the biy
regional centresotcotleetigh and production. The
suction mechanism was e\"{ﬂved msuehaway thin
die surplus produetion from villages reached the
small towns and sub-regioi! centres, From there
it was, brought 1o the big wwns which were
conneeted with the parts by railway lines, T,
the whaole hinterland goteotineeted with the pores

The other huedle in unifofin distribiation o !
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tracks was the preser;_c'e of enclaves ruled by other -
foreignpowers like France and Portugal. Besides, -

thete were autonomous princely states which
managed their owniransportation.system. They

pwt physical hinderance inthe developmentofan.

integrated and unifiéd transportaticnal network.
~ The policy of the British administration of
providing rail links+lo the large regional centres

*, inthe Calcuuta hinterland led to the decay of a

sunber o fmportait trade centres in east India,

Al

Some oth'er,-\in'known and insigniticant centres
became important because they happened to be

.railway junctions, e.g., Mughal Sarai, Tundlaand

Ttarsi, The transportation through the navigable
rivers in east India was also discouraged and,
therefore, many nodes along the rivers and ferry-
towns also decayed,

Besides these political and administrative
considerations, the railway network in India has
greatly been intluenced by geographical factors.

RAILWAY SYSTEMS IN INDIA
(SOME INDICATORS )=, .
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The Northern Indian plains withits-level and, high
density of population and rich - agriculture
presented the most favourable conditions tor the
development of railways The presencerof large
number of rivers was the only physical

hinderance. Many bridges hud (o be constructed - -

16 link both the banks which involved heavy
expenditure. The swift flow of water in the
thalweg of the rivers and thvir wide beds created
compiications in consiructing bridges across
them, That Is why the flood plains of many such
rivers in Bihar and-Assan. stiil do not have rail
lmks

he hilly terrain in lhe plateauregion of the
ccmml India obstructed the direct rail links
between two places. The railway track had to be
Iaid thraugh low hills or gaps or winnels'had 1o
be constructed to provide the link, This was
costly. The Himalayan ranges in the north have
ihérelore been unfavourable for the construction
of railway lines, It could be taken to some of the
foothill towns like Jammu (earlier the track
terrninated at Pathatj o), Kewdvear, Haridwar,
Kathgodam, etc. A aarrow gauge track links

" Shimla with Kalka and Siliguri with Darjeeling.

A tuilway tige between Jamimu and Kashmir
Vabiey is beling planned, Likéwise, itwas difTicult
10 tay railway track on the sandy: plains of

Rajasthan. There was no railway line between -
Jedhpur and Jaisalmer till 1966. The thickly -

forested tracts of Madhya Pradesh and Orissa and
ihe deltaic swamps of West Bengal have also been
unfavourable for the development of railway
aetwork. The hilly and forested tract of the
Sahyadri is also devoid of a continuous railway
link aiong the voast. The rid Hnk penetratesup o
the coastalong the gaps. Mumbai, Vascode gama,
Mangalore and Kochi are the k.\ulﬂ]) es of such
rail heads,

A close look at the railway map of India in
anyatlas would reveal the fuilowing paternof'the
raibway network:

(1) A dense netwark el railways has-heen -

-

INDIA : RESOURCES AND REGIONAL DEVELOPMENT

- developed in the Northern Indian Plain
" from Amritsar to Howrah with a few
. focal points like' Delhi-Kanpur-Mughal
Sarai, Lucknow, Agra and Patna. The
whole of Northern Plain is®very well
connected. While connectivily is more
efficient in the north and south direction
fromi the trunk routes For example, one
canreach Calcutta from Delhi within 17
hoursthough the distance between these
two places is about 5,100 km. On the
_ other hand, it takes about 10 hours to
reach Dehradun from Dethi though the
distance between these two placesis not
even one-third the distance between
Delhiand Calcutta. The rail network in
thisplain is highly correlated to the level
of agricultural and  industrial
development. Delhi is the focal point
{rom where railway tines radiate in all
directions. It is connecied with ports
_through super fast trains,

(il) There are a few regions in which the

railway network is ‘sparse. The
mountainous ierrainof the Himalayas is
uth a noteworthy region. The rugged
Jerrain, hxll and valley topdgraphy,
T backward economy and  sparsc
‘ 'popuhnon are he factorsresponsilsle for
the sparse rail network in this region.
The other such region is western
- Rajasthan where a few metre gauge
railway lines have penetrated the arid
tract. The Brahmapuira Valley has two
parallel lines but no railway line has been
constructed on the Meghalaya plateau,
or in Tripura, Mizoramn, Manipur and
Nagaiand. The main reasons for the
absence of a railway network are the
hilly teerain and forested tracts, Thecost
involved in providing railway tracks in
these regions is too high. The sparse

nomilation {5 another tmporiaul aspect

_ ¢ U 05
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TRANSPORT SYSTEMS

Railway Zones | 3
5. Zone " Headguarer Tolal Rotie Length 1991-92
. Northern New Delhl * v - 11023
2. Central Mumbai VT 6942
3 Eastern : ' Caleutta . . . 4294
4. Western - Murmbai (Churchgate) L 9319 .
8 North-Eastern Gorakhpur Lo 5108
6 North-East Frontier Malegaon, Guwahati £ KRR
7 Southern Chennai : . 6928
8, South Central Secunderabad H Y N4
9 South-Eastern

Source: India, 1991-92,

which has - nqt | en'cour,aged " this
investment, '

(ili) The peninsular re;,xon. Gujarat and
Tamil Nadu have a denser rail network
as compared 1o other parts, The whole
of the peninsular region has a hilly and

plateau tefrain.. The concentration of -

population is moderate, Therefore, the
rail network is also sparse. Trunk routes
are aligned in such a way that there are
efficient connections between Mumbai-
Chennai, CheénnaiKochi, Chennai-
Delhi, and Chennal-Hyderabad

(iv) There is a distinct ¢ontrast in the rail
network between eastern coastal plains
and westerncoastal plains. There exists
along trunk route all along the east coast
but such a rail track is missing aloag the
western coast from Mumbai 1o Kochi.
The outcrops of the Westem Ghats being

Calcutta - B . 7060

" verycloscto th coast, restrict the extent
of the coastal’plain whilc (he castern
coast is wider.and the Ghats lic away

* from the coast;
The railway system in India is divided into
niné zones for the purpose of management and

development. The zones with route lengths are -

givenin Table4.l. .
Study Tabled, | and ﬁnd out the zones which
‘manage the longest and lhe shortest route {engths?

Which are the.two cmcs having headquaners of

two railway zones?
_ Indian railways comnbule to the:national
ecopomy by lrancpomng both peop)e and
material, Table 4.2 provndcs a glxmpsc of the
magnitude of the serviee pertormcd by Indian
railway system., -
. Figures in Table 4: 12 do not only show the
Irexgh! handled by the railways but also reflect the
level of economlc development attained by the

L P TABLE42
Majar Commodities Trans;:)orled by Rallways (in willion lnm\o'.i) . : .
Commodity R » 1950-51 1970-72 1980-81 1991.92
Coul 309 650 64000 15173
Food"raly-s - . 18 o185 18.33 -, 27.30
Cement) . 2.4 ‘112 9.64 & 3038
* Fentilizers, : 0.6 s2 8.1 5 18.94
Mineral Oil 2.7 10.1 14.95 °, 26,41
v T -

N
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country, The haulagé offoodgrains has incréased

by about five times. in 199293 over {950-51. It
shows that the agricultural production has

registered a substantial increase. The movement *

of fertilizers has also registered a lremendous
growth which shows'that the input of fettilizeF in
agricblture has mcreased and thus has pronded a
buse for the developmem of agricutiure. Coal is
handled by railways:not only for its own use but
aiso for thermal pow¢r stations generating power
for. industrial development, Note the grawth of
the movement of the, mmeral oil since 1950-51till
1992-93. ;

We have alrcady noted that Indian railways
operate on three different gauges. This poses
problems in the smooth flow of goods and
passengers. The shift from ofe gauge line to the
other involves unloadmg and uanshlpmem whxch

istime-consuming and expensive, Thepenshable :

coimmodities cannol withstand suchi & delay,
Mareover, the passenger and freight traffic has
been increasing day’ by day, The tracks are not
suitable to take the heavy loads. ‘Most of the
pridges weré construcled long azo and have
sutlived their hfe-span Their repair and
maintedance is impor(ant to avoid accidents. The

lack of space and congestion in some cities has_

been respons1ble forthe introduction of metro. A
streteh of about 30 km of metro’is already
operativein Calcula* Oxhcr metropolitan centres
will have to follow su't in the near future

. ROAD;TRANSPORT

- Road transport play§;’é very important role in the

transgi,rtation of godds and passengers for short
‘and medivm distances. It increases the efficiency
o oiher systems of fransport by backing up the
linkages. It connectgthe farms and ficlds to the
factories and prowdes door to door service. The
main characteristic§ of road transport are its
flexibility, retiability;and speed, Itis quite flexible
irc handling the passeriger traffic as a vehicle on
the road may be stopped anywhere for picking up

passengers whereas, the ‘trains stop only and
pamcular stations. The share of road transport has
been increasing constaritly dueto its advaritages.

The number of buses has increased from 34,000
in 1950-51 to 3,49; OOO in 1991-92, registering
annual growlh of about 10 percemt, whue within
the same périod the number of trucks has increased
from 82,000 to 1,44,000, registering an annual
increase of about 18 per cent. About.40 per cent
of the'bus services are under the public sector,

‘run and mapaged by the state transport

corporations, while the entire truck transport is

" runand managed by the privaté sector. The privae

sector also handles bout 60 per cent of the
passenger traffic, .

. Theincreasing pressure.on road traffic cannol
be handled only by putting more vehicles on the
road but by extending and improving the road
network as well, The road network in Indiais one

" of the largest in the world. The road length Has
increased fiom 4 lakh thousand kilometres in

1950-51 to 20.4 lakh kilometres in 1991-92, Of

the toral kilometreage, the length of the surfaced

{metatled) ‘roads -increased from 156 lakh
kilometres in 1950-51 to 10 takh kilometres in
1991-92 while the unsurfaced (unmetalled) road

length during the same period increased from

241.5 thousand kilometres to 940 thousand
kilometres.
We hLave observed the development of

tailways from the coast towards the interior but

the road development in India started by
interlinking the important centres located inland
and then extending thein towards the coasts.
Delhi-Agra, Delhi-Ahmedabad,* Allahabad-
Varanasi and Delhi-Lahore got interlinked quite
early. A number of roads were laid during the
Sultanate and Moghu! periods. Mosi bt the present
trunk routes follow the Moghul routes. These
routes were essential for strengthening and
consolidating the empire.

The major roads which are laid and
maintained, by the Central ™ublic Works

'
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Department (CPWD) are known as the National
Highways. There was aroad length of 19,700 km

designated as ‘National Highways in 1950-51°

which has increased to 34,058 km in 1993- 94 The
states and Union territories a150 Construc! and
maintain roads. The state capual i$ linked with
the district headquarters by state highways. The
rural areas are interlinked by rural roads, which
are generally dusty tracks. It can safely be said
that the lower the level of roads in its type-
hierarchy the poorer the quality of the road.

_ Looking at the strategic importance of our
border dreas, the Border Roads Organisation was
sel up and entrusted with the construction and
mamtenance of roads in the border states of the
counlry These border roads have helped in

-'accelerating the economic development in these’

areas by increasing accessibility besides helping
in strengtheninig of the defence preparedness.

A glance at the pattern of the road network
reflects a high density of roads (length of roads
per 100 sq km of the area) in the Ganga, Punjab
and Haryana plains. The Karnataka plateau and’

Tamil Nadu also have a high density of roads. The,

Deccan plateau has a moderate density of roads.

The Himalayan region, western Rajasthan and.
North-eastern states have low to very low density .

of road network. Most of these parts are served
by roads constructed by Border Roads
Organisation,

The pattern of roads in India-is highly.

influenced by the physiographic structure,

,Constructing and maintaining roads in hilly and
-arid tracts is difficult. Besides, lower economic

development alsa restricts development of road
network. It would also be evident {rom the map
(Fig. 4.4) that Tamil Nadu has the highest density
of surfaced road (81.5 km per 100 sq km) while
the lowest density of surfaced road is found in
Arunachal Pradesh (2.4 km per 100sq.km), Tamil
Nadu s followed by Punjab and Kerala. In Assam,
Manipur, Himachal "Pradesh, Nagaland,
Mizoram, Meghalaya and Jammu and Kashmir
!

G/

the density of surfaced roads is less than {0 km
per. 100 sq. km. It shows that the physiography
has been the main deierminant of the road density
in these states. Amongst the Union Territories,
Chanmgafh has the hxghest road density {1291 km
per 10059 Km of area).”

A number of important National Highways
in India run in north-south and east-west

directions. They link one part with the other, Sher .

Shah Suri Marg is historically very important, it
used to connect Caleutta with Peshawar. [t is now
knownas National Highway 1, whichlinks Delhi
and Amritsar, and National Highway 2 which
links Dethi and Calcotta, National Highway 3 runs
‘between Agra and Mumbai via Gwalior, Indore

and Nasik: National Highway 7 is the longest one,

which links Varanasi with Kanyakumari via
Jabalpur, Nagpur, Hyderabad, Bangalore and
Madurai. It traverses a distance of 2,325 k.

National Highways 5 and 17 runalong the easten |
“and western coasts respectively. National

Highway 15 repeesents the border road in
Rajasthan desert and runs through Kandla,
Jaisalmer, Bikaner and joins the border road
the Pupjab, ‘

WATER TRANSPORT

Inland Waterways

Water transport is a'cheaper means of transport

.and is suitable for carrying heavy and bulky
- materials. India is endowed with many navigable

rivers and iniand water bodies but the share of
inland waterways is only one per cent in the
country’s transport system, A total river lengih
of 5,200 km ol rnajor rivers is navigable by
mechanised buats but oaly 3700 kmof this lengih
isutilised. We also have a network of about 4,300
km of canals, of which a streich of 485 km is
navigable by mechunised crafis butonly 3.5 kin
is actually utilised. [t shows that the i.iland
waterways are greatly underutilised. Ganga,
Brahmaputra and their tributarics are navigable,
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The deltaic areas ol’!hc Godawarl, the Krishna
and the Mnlmn;\di lo\vcr renches of the Narmada
and the Tapi, backwa(ers of the Kera, the
Mandovi and the Judri rivers oer_a.ar'e some ol
the wnajor inland waterways. Buckingham canal
in Andhra Pradesk’ and Tamil Nadu and the
Cumberjua canal aré also important navigable
eanals, The policy foy the developmient of intand
watcrways. is formulated by Central Inland
Water l‘ra*mport Board New Dethi, The national
waterways are developcd. maintained and

-munaged by the lnland Waterways Authority of
fndia (1WA{) which” was set up in 1986, The

nutivnal waterways (Allahabad -Hr!dia sfretch of

nnga -Bhagirathi- Hoozhxv River qystem) Act,
1982 has the prov lsmn that the rcgulanon and
development of this waterway isthe responsibility
ofthe Central Governfment, The river navigation
services are operated: forcarrymg godtds between
Calcutra and Assam,-Calcutta and Farakka and
Calcutra and Cachar, ‘by Central Inland Water
“Transport Corporauou, which is-a Govcmmem
of India Undertaking::
The: navigability;: ‘of rivers and canals is the
function of regular ﬂow witl an appropriate depth

in which thé craﬂ§ can ply. The seasonal.

fluctuation in the level of water, presence of water

. falls and cataracts, s:ltmg of the river bed,

reductionof water-level dueto diversion of water
for irrigalion increase in salinity particularly in
the coastal water bcd\es are some of the major
probiems of the mland waterwavs

Parts

India has a coastline ot 7.517 km comprising the
coasilines of the mamland Lakshadweep and

_Andaman and Nlcobar Islands, A glance at the

map (Fig.4.5) gives usan idea of the distribution
of ports along the coastline of India, It is said that
in ship transport nature provides the way and the
governments or thepcompanies provide the
terininals. ‘nnss(atementveryaptlydxﬂcremiates

_between the harbour and aport. A harbour is a

pattially enclosed area in the sea, for.example, a

creek, anestuary, or asea-inlet providing shelter
(o the sailing ships. A port is that place on the coast,
with docks, wharves and berthing facilities

country Lhrough 1and routes and vice-versa.

Natural harbours gcnerally occur along a fairly
indented coastiine. If an inlet or a backwater bay
penetrates inland for longer distance, itfacilitates

‘the transportation of the land-bound cargo further
. inland from the open sea board at cheaper rates.

Some artificial or man-made harbours are
constructed by dredging and erecting a wall
against the sea along the coastline. The level of
economic developmenl of the hinterland 1s the
major raison d'etre: for the deve]opmcnl of the
ports, -

“Inindia, Mumbai is 2 natural harbour and the
biggest port which handles about one- -fifth of the
total traffic of the. ports. The bulk of the
commodities handled at Mumbax consist of
petroleum products and dry cargo,, Mumbai has

, developed as a port for historical reaspns The

British colonial interests were the major forces
for its development and the opening of the Suez
Canalin 1869 broiight it closer to western Europe.’

‘Besides Mumbai, a number of other major ports

have developed along the western codst of India.

Kandla'is a tidal port which is located at the
western end of Rann of Kaghchh. The traffic
handled at Kandla consists of crude oil, petroleumn
products, fertilizers, foodgrains, salt, cotton,
cement, sugar, edible oils and scrap. Kandla has
acapacity of handling atotal traffic 0f 23,2 million
fonnes.. Marmagao in Goa occupies the fifth
position in terms of the total quantum of traffic
handléd. Tthas the capacity to handle 16. t million
tonmes of cargo traffic. For a long period, it
handled the export of iron ore form Goa, New
Mangalore port has facilities to handle the export
of iron ore from Kudremukh in- Karnataka.
Mangalore also handles fertilizers, petroleum
products, edible oil, granite stones, molasses and
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other general cargo. Kochi is also.a natural

harbour on the western coastof India. [tis located |

in Kerala. It has sheltered backwater bay. [t
handles petroieum products, fertilizers and raw
materials, The Cochin oil refinery receives the
crude oil through this port. A new port at Nhava
Shevais being developed oft Munbai port which
will be 2 highly mechanised medern port, It will
also case out the pressure on the Mumbai part.
Tuticorin, Chennai, Vishakhapatnam,

. Paradwip and Calcutta-Haldia arc the major ports,

on the eastern coast of*the country. Tuticorin
handles coal, salt, foodgrains, edible oils, sugar
and petroleum products. Chennai is one of the
oldest ports like Mumbai and Calcutta, It mainly
handles petroleum products, fertilizer, iron ore
and general cargo, It has a capacity to handle a
traffic of 21.37 million tonnes, Chennai is often

hit by cyclones in October and November and
shipping becomes difficult during this season. It -
is ill suited for large ships because of the lesser

depth of water near the coast.

Vishakhapatnam is the deepest land-lacked
and protected port, An outer harbour has been
developed to handle the export of iron ore,
Elaborate arrangements have bieeqn made to handle
crude oil and other petroleum products. It also
handles fertilizers, It has a capacity of handling
16,7 million tonnes of carpo traific. it also has
the ship-building and ship-repaii industry.

Paradwip, which is located on the Orissa coast’

handles iron ore and coal along with some ather
dry cargo. It has a capacity of handling 6.05
million tonnes of cargo. Calcuua is acrually a
riverine port locate about | 28 kminland from the
Bay of Bengal. Calcutta is lceated on the bank of
the Hooghly river, which suifers trom the problem
of silting as tidal bores enter this par( frequently.
“In order to remove the congestion of tratfic at

Calcutta, another port,. {faldia has been

constructed downstreams a o distance of 105 km
from Caleutta, Haldia has an oil retinery and
receives larger vessels which otherwise would

have visited Calcutta. Calcutta has also developed
historically and had the initial ddvantage of being
the capital of British India. Ithas an economically
rich hinterland. Besides agriculturaily rich Ganga-

Brahmaputra velleys, the mineral-rich belt of

Chhotanagpur also lies in its hinierland, The
industrial béltof Hooghly river-valley and Bihar-
Orissa-West Bengal industrial clusters have
provided sustenance to this port, whu.hoxl.crwm
has many constraints.

The elevenmajor ports of the couniry handled

* a total cargo traffic of 1579 lakh tonnes during

1991-92, This cargo traffic was higher by 3.3 per

"cent.over the traffic handled in 1986-87. The

traffic in petroleum, oil and lubricants, coal,
vegetable ofl, and containerised cargo has
substantially increased. The traffic in iron ore,
feriilizers apd raw materials for fertilizers has
gone down as compared to 1990-91. The cargo
handled at ali the major ports in 1991-92 has
increased except in the case of Mumbai.
Besides these major ports a number of minor
ports also handle local traffic of cargo. Redi port
in Makiarashtra and Kakinada in Andhra Pradesh
are the-appropriate examples of such. ports.

Al(emplévare a foot indeveloping the port facilities

‘in Andainan and Nicobar, Lakshadweep Islands
and Pondxcherry g

* AIR TRANSPORT

Alr transport is the fastest but costliest imode of
‘transport. It Is an important mode for a country
of the size of India where the terrain and the
climatic conditions are so diverse and Jimportant
commercial and indusirial centres aré located at
gréat disiantes. ltis vilal for our internal transport
sysiem as well as for the links with other countries,
India occupies a central location between western

"Europe and Alrica on the ope hiand and South-Easi.

and East Asia, on the other.

The air trangport in tndia has two sectors. The
Air India handles the foreign traffic, both
passengers and, cargo. fr=m four focal points,

S-S S
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Delhi, Mumbai, Chennaiand Calcutta. It connects
all the continents through its services. The Air
India carried 22 lakh passengers in 1993-94.
The domestic traffic is handled by the Indian
Alrtines Corporation. [t carries passengers, cargo
and mail to different destinations within the
ceuntry as well as to eight neighbouring countries.
e augment the ais ransport in the country the
Vayudout airlines was setup in 1981, It generally
provides links with remote and inaccessible : areas
which are not covered by the Indian Airlines. In
(985, the Pawn Hans Limited was established to
provide helicopter services in order to link far-

flung and inaccessible" areas in hilly and forested
regions.

PIPELINES

These are the most convenient mode of transpon .

tor petroleur, petroleumproducts and gasinlarge
quantities fromone place to the other; particularly
over long distance. Now, it has been made
possible to transport solids also-after converting

them into slurry. The pipelines have certain -

advamages over other transport| modes Itcanbe
laid through difficuls terains as well as under
water. Its operation and mairitenance costs are

lower. [tinvelves very low energyconsumpuon '

Its disadvantage is that it is not flexible. Its
capacity cannot be-increased once it is laid. The
seeurity of pipelines is also ditficult, Underground
pipelines cannot be repaired easnly and detection’
ofleakage is also ditficult. Inindia, pipelines have
been used for transporting crude oil, petroleum:
producis and gas. In 1980, a pipeline network of
5.035 kimexisted in India which increased 16 6,535
in 1985, Solids are transported through pipelines
in two areas: iron ore in slurry form from
Kudremukhto Manga!ore portand rock phosphate *
concentrates from Maton mines to Debari Smelter
plant in Udaipur district of Rajasthan,

The erudeoilis transported from Kandla port
to Koyali and Mathura réfineries through a
pioeline, Another pmngxom pipeline known as

7

Hazi,fa-,BijapurJagdish'pu'r (HBJ) pipeline has’
. beenconstructed betweenHazira, on the west coast

and Jagdishpur in Sultanpur district-of Utiar
Pradesh. It is a 1,700 km long pipeline which
transports gas to a number of fertilizer plants, viz,

SawaiMadhopur in Rajasthan, AuraJya(Emwah), '

Aonia(Bareilly) and Sha_;ahanpur in Untar Pradesh,

Besides the oil pipelines In the Mumbai-
Gujarat region, its network has also been
developed between Afsam oil fields and
Guwahai, ‘Barauni, and, Kanpur, Haldia port
refinery is also connected'with Baraun| througha
pipeline. The economic feasnbnuy ortransponmg
coal in slurry form fromithe coal mines 1o the

thérmal power station lhrough pipelines is being

worked out,

The Integrating Role.of* Transpart System

Transportplaysammporlam roleinstrerigihening ‘

the social, political and“economic unity of a
country like India, whnchxsknowntornsvaststze
and diversity, An mtegrated and coordinated
transport network’ reduccs social distances,
political fragmentation and economic isofation.
Italso helps in generating centripetal forces and
mxmmnsmg the centrifugal foreesinsociety, polity
and economy In Indla. road and. rail
transportation are by far the'most importart modes

" which the common.man widely uses. Like any

technology, all modes of transport are also not
uniformly available to-all segments of the
population. The national hxghways and railways
are - under social comrol and the central
government is résponsible mr constructing and
maistaining them, Botmhese modes provide very
ettecuvc links between far-ﬂung reglons of the
couniry. Thcy arc the basic euonomlc aucncs of
the coumry

" Besides provxdmg movemen( to peoplc and
materials, the roads and ralls contribute very

“effective in hnkmg the points of production

(agriculture, industry) with the points of
consumption (mirkets), The:raw materials are

Aesemr
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¢arried (o the industrigs, The agricultural inputs
are transported to the villages. These modes.
provide relief at the ime of any n nmural calamity .-

. Earlier, inthe absence of good roadsand ra\ﬁways.

the famines were fr(;qucnt in one part of the

‘coumry or the other, Now in spite of the natural

calamities the magnkude of damage is greatly

reduced. We donol liear of any famine in India

thoughdrouuin conxhl).
of our couniry,
tn the developmeiit of our transport system,

ns take place ifi some parts

. 1947 isasimporiant ds watershed as the laying of

the first rai! track in- 1853, With the partition of

the country moderalely integrated transport’

system which had déveloped over almost a

. century, was snapped and fragmented, A large

territory extending ifiJammu and Kashmir could
remain connected thrpugh'achicken's neck; The
same situation operdted in north-eastérn states
which are connected;with the country through a

" narrow territory, Mary nodal points in Punjab,

Rajasthan and Bengal became terminal points and
lost their economic importance.
The most outstanding role of the transport

network is to integrate the economy of the ngtion..

In our country, production specializations'exist
atthelocal level. These specialized products have
{ocal markets, Such specializations in production
as well as consumption get reflected in the
differences found ‘in our clothing, diet and
artifacts, The lransp_'gmation network performed
the most crucial task of integrating these local

. markets into our national market. It further

extended this integration to international markets,
The roads, railways; airways, inland waterways,

- ‘and ships, all are linked to expand the trade. The

ports and airports act as the gateway of the country

" {hrough which the marketable sutplus is exported
..And the requirements of the national ecohomy are

imported, - The rajlways, roads and inland

. waierways carry thé goods inland. and bring the

surpluses to the ports, Thus, the remotest interior
gets mtegrated wuh national cconoru,, The

INDIA : RESOURCES AND REGIONAL DEVELOPMENT

agriculture gets commercialized, The scale of
industrial production gets enlarged. l)rban centres
emerge and mobility of huffian bemgs takesplace
through migfations, Allthxsprocess is accelerated
by transportational network. i
_* The transport as asector provides impetus for
the development of a number of major and
ancillary industries like. iron and steel,
locomotives, coaches and wagens, car, Lrucks,
buses, ships and aircrafts. Thus, the industries
based on the requirements of the transport sector
get integrated with its growzh
Air t.ransporl has made it possible to reach

. the remote areas in $hortest possible time where

our forefathers would have reached in years, The
distances have shrunk and the space dimension has
lost meaning. But these facilities are available to
afew only, The endeavour should'be to strengthen
it further 5o that at least-a few from Leh may feel
closer to Kanyakumari and a'few from the arid
Rajasthanmay feel closer to the lush green north-
east. .

beings themselves, The regional specializations
may be encouraged which in reality is the sub-
system of the national economy. The tea from
Assam, Darjeeling and Nilgris, coffee from
Karnataka, apples from Kashmir.and Himachal
Pradesh, spices from Kerala, and oil from Gujarat
are different production systems integrated at the
national level as the products of India.

The integrated transport system is the need
for bringing about the balanced. regional
development. The road, rail, waterways, air and
oceanic transport have to provide complimentary
services, This sector requires a lot of capital
investment, Various agencies looking after
differen! modes of transport should plan in a
coordinated manner. The transport network will
generate growth impulses in backward regions by

- providing better opportunities for resource
"~ utilizations; -

- Much more |mportan; is the movemem of
goods and services than the movement of human

TRANSPORT SYSTEMS

EXERCISES

[’ewew Quefuon:

L

[

lee brief answers: :
(a) Why is the Lransport a vua] sector of the economy?
(b) Why were the railways extended from the ports to the interior?
(¢) What are the advantages and disadvantages of road lranspon"
(d) Whal is a sheltered back water bay?
Distinguish between:
(a) Broad gauge and metre gauge railway lines
(b) National highways and state highways
(¢) A coachand a wagon
(d) A harbour and a port
(e) The fare and the frelght
Give reasons; '
(a) The railway network in the North Indian Plains is dense.
(b) The water transport is preferred for carrying bulky materials.
(c) The Tamil Nadu has the.highest density of roads. '

. {d) Very few roads and railways are found in the Himalayan region,

(e) Delhi has emerged as a focal point of rail and road transport,
Write short notes on: ' }
(a) 'Dcvelopmcnmfmpclmcs as amode of transport in India :
(b}, Inland transport in the Ganga and the Brahmapurra o
(¢) Integrating role oftranspon in India.

Aciivities ‘ . ' s

5,

Exammc the rail and road maps oflndla‘cmd show whethter both networks are complimentary
or competitive.

l\)hsu th; nearest mandi in your town or near your vnllage and note down the goods arriving'
Y trucks. ‘
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CHAPTER 5

Regional Developmeni

REGIONS AND REGIONALISATION

Grograrey is a science of space and s
concerned with studying the variations in
phenomena tound in space.. The space in which
sueh variations are studied may be designated as
area, zone or a region, Generally, all these three
expressions are used 1o dencte a segment of

territory. An ‘area’ refers o the terriiory in.

which a particular phenomena is observed, The
iimuls ofan ‘area’ are demarcated by the presence
ot absence of the phenciiena which is being
studied, Thus, area should be uniderstood as a
territory characterised by availability of the
phenomena. A ‘zone' is a territory which is
distinguished by a certiin degree of intensity
" (density) of the phencmena under study. A ‘zone’
is characterised by availabiiity as well as intensity
(density) of the phenomena which is to be studied,
¢.g , clinatic zone, marjime zone, railway zone,
A ‘region' is a more complex concept in
geographical studies. ’

Definition and Bases of Form mon

A region s a perceived ;»gnwm of space
ditfesentinted trom oihers on the basis of one or
more  defining  characteristics,  These
characteristics may be of different types and so

are the regions, ror cxampie,” the defining

characleristic may be naswral {viz, natural
vegetation), thus, the deflined region will be a
natura! region (tropical rain {orests region), If the
defining characteristic is cultural (langusge) or
economic {industrial clusiers),-the regions will

be identified as culturat regions (Tamil, Telugu
or Kannad region) or econornic regions {(Mumbai
hm(erland)

" The basic criterion in the delimitation of a

rcblon seems to be a relative uniformity of

homogeneity of geographical phenomena over
space. Thus,every region has a certain level of
homogeneity of geographical phenomena over
space. As such, within a region a certain level

- of ’mmogenexty is found in the phenomena

observed and this makes it distinet from other
regions. The‘observed phenomena may be
physical, ecoriomic or ‘social, or other
charactéristics, All those contiguous territories
over which the uniformity or homogenity of the
ed phénomena extends areincluded in one
region. Contiguity, therefore, is an important
attribufe of a-region but it is not a necessary
conditign for d'-hmnmg all types of regions
Sometimes non-contiguous spatial units are alco
put under one. region, The United States of
America is a political region with Alaska and
Hawaii as its non-contiguous units.

The regions may be recogpised as naively
given and institured or denoted:, A naively given
region refers to a terhtorv as recognised by
people or by the people who live outside this
territory, For example, Avadh, Mithila and
Mewat aré naively given regions. Generally,
these regions do not have sharply defined

4

¢ Schwartzberg, J.E. Prolegomena to the Study of South
Asia Regions and Regionalism, in Regions und Regionalism
i South Asia Studies: A Exploratory Study, edited by
Rebent 1. Crane, Monograph Na. 5, Duke University, 1973
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boundaries as they are delitnited on'the basis of
‘shared cufeure or history and a sense of
belongingness amongst the people’ Instituted
regions are delimited by human agency and, thus,
have distinct limits, for example, states, districts
and the admunistrative regions. Therefore, Uttar
Pradesh, National Capital Region and Damodar
Valley Corporation and instituted or denoted
regions. The denoted regions are further
classified as formal (unit‘orm‘) ‘regions and
functional (nodal) regions. The formal region is
4 geographical area which is homogeneous in
terms of selected geographical characteristics
such as similar topogr:aphy'. climate, soil or
natural vegetation as in the case of natural
regions. The regions having similarity in‘social-
cultural factors are designated as socio-culturdl
regions, for example, linguistic regions are based
on simitarity of language and tribal regions are
Lased on ethnicity. If the homogergity. is

observed in economic -attributes: such’ as
production structure, income levels, etc,, such- -

regions are known as econormc regions.

The functional regions are recognised onithe
tasis of organisation, internal flows (ofpec:p‘e.
goods, services, communication) and the
presence of a nodal place of‘a tocus, Thus,

functional regions emphasise mtcrdepcndenw

(linkage) aud may be composed of heterngenzous
urtits shch as cities, towns, and villages which pet

interlinked through tlows .in ‘a- system of.
port-hinterland |
relationships and the c.n uml"n(.s represenr’

interdependencies. ' The:

functional regions.

ECONOMIC REGIONS

. Human beings hdve been pursuing dn‘xerent types

of economic activities in ditfereni parts of the
earth. in thi§ economic pursuit they have
moditied the space, We cannot think of' a natural’
space 1o exist in its virgin form, after it has been
occupied by human veings. Rather we can think
of humanised spuce. The 4&;.!21 df econnsxxl""

develapment can be aséertained by the capacity
‘of humiay beings 10/ use and transform resources,
All resources are spacg-bound, Therefore, the
homogeneity in the type of resource base and its
utilisation has given rise 1o the need of identifying
economic regions. Ecotjontic regionisa segment
of the territory representing the nitional
economy, Econemic region can be thought of
only when we accept tlie organisation, lecation

and distribution of production as well as other

human activities in terms of' l:rritgry or spate
Economic, activities are dvnamlc in nature
beeause they keep on changmg with the change
in zcchnology. The [ormarion of cqono_mic
regions, iherefore, is-also'a dynamic process dnd
they change with the deyelopment'of resources,

- chaiiges with the demand of*the producty and

improvement in the skills, ‘The levels of econamnyic

‘ develonmcm in aregionisa tunction of its naniral

resouree endownent andeultural dcv»lopmf:m of
the pedple which gets‘expreswd i terms of
human beings-nature:culture interactioh;

The rate’of the'development of resourtes

is not uniforn in ailf the regions:. Itis largely .

due to. the fact that their cultural atifnments
expréssed . in  termiy . of
development is not uml’orm In-any. wirional
eecnomy, afew C“lOﬂS are veenomically imure

“developed and ' somg happen to be less
- developed. The erongmic regionalisatioh of

the country 18 essential in order ro plan
econcmic deveiopment,

| PLA:NNI’NG’ REGIONS

A planning region isd A segiment ot territory

(space) over Which ecotiomic’ decisions apply.
The term ‘planning’ in the present confext means

“taking decisiear to impfement’ thent in order tw
.attain economic development, The regions tor

planning purposes may be administtative or
political reginns such s state, district or the
block. Sinee planding is based'on statistical data
which are generally vallecied at e tevel af

technological'
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administrative divisions, the planning regions, as
a matter of fact, coincide with administrative
regions. "Thus, the whole country is a planning
region for national plans, state is the planning
region for state plan and districts or blocks are
the planning regions for micro-regional plans.
For proper implementation and realisation of plan
objectives, a planning region should have fairly
homogeneous economic structure as well as
topographical and socio-cultural homogeneity.
Therefore, a balance has to be struck between
homogeneity, nodality and administrative
convenience, while delinea(ing ‘the planning
regions. A planning region should be¢ Iarge
enough to contain a range of resources to provide
it economic viability. It should be iarge enough
to contain a range of resources to provide it
economic viability. It should be internally
cpheswe Its resource endowment should be such
that a satisfactory level of product combination
for consumption and exchange is feasible. It
should also have a few nodal points to regulate
the flows. Geographically, it should be
contiguous-areal unit, ’

Planning Regions of India

Economic regions provide the firm spatial base
for economic planning. The gencral principles
underlying the delimitation of regions according
1o their hierarchy are as under:
(i) Production specialisation should prowde
the base for delimiting economic regions
for planning purposes. :

) Thorough understanding of the natural .

regions with their resource endowthent
is essential for economic planning.’
(iii) The hierarchy of economic plafning
regions exists within the frame of
natural regions . and . sub-regions,
Therefore, the country sheuld be
. divided into natural regions.as the fifst
step of economic regionalisation,
(iv) The carving out of the niscro, meso and
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micro regions should start from the
delimitation of the planning unit at the
lower oider (micro) and then, by
grouping and rc.grouping them, meso
and micro regions may ¥e obtained.

As a principle, the regional boundaries
should not cut across various ranks of
the regions, The regional boundaries at,
the micro level have to coincide with the
-administrative boundaries as there units
are also the units of data cdllection,

(vi) Meso cconomic regions for planning
will emerge by combining the micro
units répresenting areas of common sets
of “physical factors and resource
endowment,

(vii)The macro regions are delineated by
grouping the meso regions, Generally,
they should conform with the states with
comnon sets of problems of utilising
natural resources. These regions cover
large areas having diversified patural
resource§ which can help in developing
‘a self-sustaining economy.

On the basis of above general principles
India has been divided into 13 planning regions
(see Fig. 5.2 and Tabie 5,1), though this is not a
comprehensive list. In 1967, Galina Sdyasuk and
P, Sengupta had identified 7 macro and 48 meso
regions. . Thercfore, the ‘number and - the
boundaries of these planning regions depend upon
the criterion applied in their delimitation.

"India is an agricultural country and
development of this sector is very essentia} for
the 'overall development of the economy.
Recently the agricultural development planning
based on agro-ciimatic zone has been considered
more appropriate in order-to reduce the regional
imbalances and -to- realise the unexploited
potentials. The main objectives of agro-climatic
planning ars to bring about a balance in demand
and supply of major commodities by wtilising the
potential of each onc of them; maximise the act

v
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income of the producers; generate additional
employment; and provide the {ramework for
suslainable use of natural resources, pamcularly
land, water and forests.

The sn'ale;ay of agro-climatic planning aims
at more seientific milisation of resources, The
holistic approach of assessing climate, soil type,
topograply, i

potential {or growih and diversification.

The country has been divided into 15 agro-
climatic zones on the basis of homogeneity in
factors like soil type, rainfall, temperature, water
resources, ete, These are:

(iy  Western Himalayan Region

(iiy  Eastern Himalayan Regjon

_(iii) Lower Gangetic Plains Region

{iv) Middle Gangetic Plains Region .

(v} UpperGangetic Plains Region

tvi) - Trafis-Gangetic Plains Region-

(vii) Eastern Plateav.and Hxlls Region

(viii) Central Plateau and _Hxlls Region .

(ix) Western Plateaw and.Hills Region

(x) Southern Plateau and Hills Region:

(xi) East.Coas! Plains and Ghats Region

(xii) West Coast Plains-and Ghats Region

(xiil) Gujarat Plains and‘Hills Region

(xiv). Western Dry Region

(xv) The Island Region™ -

The strategies for developing land and water
as well as a suitable cropping pattern for each
region have been worked out. The non-crop-
based activities such as forestry, fisheries, animal
Husbandry and agro-processing activities have
also been emphasised.

Besides the region, a number of other
conzepts are also to be understood-in order to
understand the regional devclopmcm.

Concept of [)cvelopmcnt )

The notion o‘ developrient in the context of
ceginnal developmicnt refers (o a value-positive
concept which ains atenhancing thie levels of the

. .

water resources and irrigation.
“facilities would provide base for exploiting

o
i

living of the people and general conditions of
human wélfare in a region. 1t is a valde positive
concept because developent is not only a change
but achange for better, j,'d_st as plant develops tito
a tree und a-child into-ap adult and there is no
reversal of the posmon attained. Economic
development is reflected Lhrough growth of outpul
and national income. Thus anmlporw.m indicator

of peonomic dwelopmcnx is the increase in per

capia income, Dcvelopmcn' is neither class
neutral nor it is uniformily available across the
regions. The db\/clop(iicntal process benefits
some classes of the society more than other
classes. It kelps certainare
levels of development than other regions, This
gives rise to social dlcparmes as well as regional
disparities. Such a siluai
the behaviour of parameters of development.

Paramctor: of Devclopmen(

Natural environment, Lech.nolog) and institutions
are the three basic parametcrs of economic
development, Nasural environment indicates the
direction  of economtc de\'elopmem It
simultaneously puts a: ‘limit on the
development (&t the Uven level of techiiolag ey

For example, the major economic activity has

teen agriculture in the river valleys, lunibering

in forested regions: and ﬁshmg in the voastal J
_regions, Morcover, the extent of production fevels

in all these activiiy has been agricubture in the
river-valleys, luimbering in forested regions and
fishing in the coastal Tegions. Moreover, the

~extent of production tevels in all these activities

are limited by the level of technology available
té. the people in the respective regions,

Technolegy is the tool with whxch the human
beings interact with the natural environment, but
technology has ifs own characteristics. Primilive
technalogy is size neuu'al and is available w all
irvespective of their i income levels, lmurmcdmry
technology is size- bxaccd and is available only 1o
thase who have some investible surplus

regions to attain higher -

lon operaltés because of

ent of.

L by i AR TS




o INDIA : RESOURCES AND REGIONAL DEVELOPMENT
TABLE 5.1 —
Flanning Regions of India
Macro Region and Compupenl “Prominent ; = v, Resources for In!egra!cd * Unifying Elements
States/Districts - Industiigl and -~ " Development = - »
i3 Urban Areas
1. South Peninsylar "v Coimbatore, . Coastal fisheries; agrlculture; Marked by
{incorporating Kcnla and Tnmil Kochi, Chennai mineral resources of ) physical, economic,
Nadu) | *Coimbator Plateau; Forest cultural ties
plantations of Western Ghats integrated through
‘and agriculture of plainy; Water ransport routes
resources for irrigation and
power gcncranon Thcrmal and
) e atomic power.
2, Central peninsular : Hyderabad, : Coasml fisheries; amculmre of Multipurpose
(Karnawaka, Goa and Andhra Bangalore’ Andhra Plains; Jron, manganese, projects on
' bauxite of Karnataka and Goa, _Tungabhadra,

Pradesh except lLs'northcm‘fpm)'

i
3, Western Peninsular (Western
Maharashtra, its coastal and
interior dls(ncts)

4, Central Deean (Eastern
Maharashira, Central and .
Southern Madhya Pradesh)

.

5, Lastern Peninsular (Orissa,
South Bihar, horth-eastern -
Andhra Pradesh ang parts of !’
adjoining districts of Unar .

" Pradesh and West Bengal)

6. Gujarat (Gujarat State)

Mumbai, Pune_',»}
Shotapur, Nasik '

Nagpur '

‘Rourkela,

Jamshedpur, Asan-
sol, Bhilui,
Durgapur,
Sambalpur,

" Cuttack,

Vishakhapatniam

Ahmedabad,
Vadodara, Surat,
Porbandar

. Singarani coal; Plantations is

Malnad and Coorg; Water
resources.

Coastal fisheries: Cotton;

Reserves of ferrous and non-

ferrous minerals: hydel and

atomic power.

Horticulture; cotton; iron ore
(Chanda); agro-industrial -
development; Narmada water.
power and Satpura thermal
potential.

" Coastal fisheries; coal; iron ore,

manganese, bauxite mica;’
foreste; Agricottmre of Makha.
nzdi basin, Rydel and thermal
power development; Steel plants |
and omcr basic iodustries -

Pcuo—cﬁcmicals: Salt, limestone,

bauxite; Promise of irrigated
agriculture (Narmada) and -
fisheries,

Historical culrural
ties enforced by
potential industrial
development.

‘Hinterland of

Mumbai Port and
retropolitan centre,
close economic and
cultural ties

Homogeneity of
physical feanres
and soils and lesser
exposition to
external stimulus
for development

Compiementarity
of resources served
by rapidly
d!vcbpmg coastal
belt v

Cuitsral unity and
linkages through
tramspont routes.

REGIONAL DEVELOPMENT

Macro Region and Component Prominent Resources for Integeuted Unifving Elemenss
States/Districts Industrial and Development . S

Urban Areas . -
7. Western Rajasthan Jodhpat, Bikaner, Lignite, coal. gypsur limestone,  High degree

L]
]
+
§. Aravalli Regiot{Eastern , .
" Rajasihan and Western Madhya
Pradesh) '

3 9.-Jamynu-Kashmir and Ladakh

10, Trans-Indo-Ganga Plains
and hills (Punjab, Haryana,
Himnachal pradest, Wester U.P
and hill districts of Unar
Pradesh)

\11. Ganga-Yamuna plains of
(Districts Unar Pradesh and
parts of Madhya Pradesh)
(Eastern; central and south
western Utar Pradesh and
northern districts of Madhya |
Pradesh)

4+
12, Lower Ganga Plains
(Almost whole of West Bengal
and Bihar Plains)

-Ganganagar

Koua, Jaipus,
Ajmer

Srinagar, Sopore

Delhi, Meerut,
Ghaziabad,
Ludhiana,
Chandigarh,
Gurgaon )

Kanpur, Agra,
Varanasi, |
Allahabid,
Luckpow

Caleura, Patna,
Barauni

precious stones; Prospects of
petroleum and atomic power

development; Livastock farmiing -

and irrigated agriculture

.(Rajasthan canal)

Non-ferrous metals lead, zine,

copper, mica, limestone, marble

and slae; Livesock farming and

irrigated agriculmire, hydel and .

atomic power (Chamba!
projecty

Forest resources; Horticulture:
ourism; Hydel power
development

High development of irriguted
farming in Punjab plains
(Wheat cotton, sugarcane,
fodder crops). Agro-industria?,
horticultural, forestry
development in Himachal

. Pradesh and Uttar Pradesh hilla:
" tourism

Agricultural resources of Ganga
plalns (sugarcane, rice ang
wheat) Forests in Madhya
Pradesh area. Agro-industrial
and power possibilities

I 4 .
Agriculture in plains (tea, jute

of ntional importance); -
Passibilities of petro-chemical
industris around Barayni;’

* Thermal and hydel power

homogencity of
physical and
climatic conditions;
Development of
Rajasthan canal;
Socisl-cultiral ties

Historical and
culwral ties
brought by Rajput

dynasties

Physical, social &
cultural simliarities,
Border psychology

Comparative social
stability, cuttural
inNuence of Ganga
Yamuna rivers

Comgparative soical
stability, cultural
Influence of Gunga
Yamuna rivers

- Economic inter-
dependence und
influence of port
on hintertand.
Socialculwral
Similarity in large

pant
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i .
" : Macro Region gna Camponen: Promincai Resources for Integrated ¢, Unifviig Elemenis
I States/Districts Incustiial and Development . .
’ ’ Urban Areas . '
; ;
i ; 13, Nenth Easters Region Digba, Tea, Jule, petroleum, silliminte ' Economic o
1o (A dwer north-esstern Gowahari. wmining and torest Hed inlerdependsice,
i sties. Union territories and Shillona. Hydel power-potential: tharmal culwural diversity
! nocthera Bengal hill districts) Tinsukhia nower % leading to socnal

icnlependeace
amnnz il people

Name of Meso Regions

Rosources Aviilable

Economic Speciatisation

L, Keyaia

Chennai-Coimbarore
industrial region

i, Tumil Nadu coustal piain
regien

Karnataka coastal and
interior industrial region

2bh. Rayalaseesna and adjoiniog
W plam reglon

. Bellary-Hospet Mining
industrial regiou.

i M. Telengana and adjoining
coastal plains
K iumbai-Decean

(Marathwands and Descan
trap ageasindustrial regin

Planations, teak, enconn,
thorium, hyda potentiai.

« Neyveii lignite, iren ore,
magnesite. coiron coconui,
sugareane. cash crops of
indusirial importance,

; ¢

Cultivation of rice, cotton und
- milets, marine fisherres, sali .
limestone, o

Rich forest, hydro power
resources, plantations, iron ore,
manganese, gold,

Dotential irrigadon
{Tungabhadra), potentia! izon
UFe reserves. pracious stones

Large petential for fereous and
non-ferrnns mincrals (lmn’orc‘ R
manganese, baurite, China
clayy,

Coal, hydro powes, ferrous and

non-ferrous minerals, food
erops, tobaceo,

RMatinly eotion, millets.

Plantation ceenomy und

assaciated industry, fisiing,

forest-based industries, ship-
*» building, iight engineering

Light-cngtneening, ceramics,

" cement, Potential for terraus
metaltiurgy industry. Textites,
sigarcane and oil sceds crushing

Agriculture of Deita regron,
. agro-industries, fisheries,
tourism

Forest-based industry.
cogineering and acronautical.
industries

Irrigated agriculture, mixed
farmung, light engineering
industry

iron and steei industry, live-
slock farming, irrigated
agricultere (Krishna Vailey
Develupment)

Industries based on Nagarjun
Sagsr Dam, coasta) plain
ntensive culuvation Fouwd
processmg and tohaces tidusiey

Cotton processing, tmirssm

i
i

REGIONAL DEVELOPMENT - (1! . .
5 - S - |
Name of Meso Regions Resources Available Economic SP"--, alisation :
e - 3
A Konkan and agro-indusirial Power, cotion, horticulture Cottun processing, light L]

Decan region
du. Narmida Valley rzgion of
Muadiva Pradesh

dh, Kluadesh-Berar region

Sa. Northecaxt Decean and
coastal plains

Dandakaranya

St Mahanadi Basin

S Son Valley region

L
R C'hl\managpur indusiyial
region 1y,

1
5{ Braharant dustrial region

fa,  Guarat Plain and Hills
regon

Gb Kathiawar-Kachehh region

Ta. Deaert region

7h. Semidesert

8. Kot irdustrial and Chambal
Valley region :

8b.  Jupur, Udaipuy

Ya Jwnna and Khshmer

" Cotton, millets.

Catton, coal, iron
Mangznese, Foud crops,

- fishenes
Forest, Jron ore
Power, rice
Proxinity to Rihand Dam, -
power and minerals of
Chhotandgpur.

- Paweer resources, lerrous and
non-ferrous minerals

[ron-ore

Rich inpower Tesources,
peiroleum and cdtton

* Limestone, sult, baunite, cotton.
Gil-seeds ’

-Gypsuin, Limestone, tignie,,
“Irrigated agriculture, (Great
Rajasthan canal).

‘Livestock, marbie

. o
Rich in power, non-lecruts
‘metaly, limestgie and salt

: Capper (Khutriy

vrest, horticulture, ©

Furea harticuliure

‘a'

© Agliculture (Mfahahadi Delta),

" Heavy engine

engincering

Cotton processing, Nariada
power potential for the ‘
development ofReavy mactunes, } 4
fertilisers cerdinics and chemicals

Cotion processing. polential for
fervous and o ‘u\llurgnuul industries

Agro-pracessing fisheries : : . &

Forest-based iridustry, {ron and stee}

Rice Bowl, tnglistrial develupmen:
based on minerals for adjoining regions

Possibility of mineral-based
industrivs

POy s g ¢

Pyt

chemical indusiy

Melul-based industry
i

Cotion procesing, petro-chemical.
industry - .
Cotton processing, livestock
furming, chemical industry.
pussibility of trrigation In
Kachehh (Nantiada Valley)

Animal husbandty, cotton-
sugarcane in irrigated area.Industry
based an gypsum, limestone, liznite

Anmal husbandry and limtied culdiy ation .

Nun-(errous nictal industrics,
rebtated agrutture tChambal Projit)

#Mised farining

orism

Forest-based industry and X N
hurticultural industry, touris
e i ] e
Forest-based industry and :
horacultural industry,
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: #

Resources Available

3
Economic Specialisation

industrial region .

105, - Delh, west Utar Pradesh plaiss
-and Uttar pradesh b hllls n:gxon hydro power
Ha, I\anpur-Agra mdusmnl
, rcgron . . seeds

t1b. ¢ Eastern Uttar Prad'e:s_h
Baghelkhand region.

12, North Bihar Agrn- mdusmal
'::u-mn £
b, Calouna- Hoo;,hly mdus(rial
tegion ’ POWET resources
12¢,  North Bengal Plain ,.'»:‘ Rlee cultivation
132, Lower Bra)lmapurra
Shillong plateau regmn

Fertile land for wheat, sugar-
cang, fodder stock farming,
horticulture in hills,

Wheat, sugﬁrcan‘e, hotticulture,
Sugarcane, cotton, wheat, oil-
Suga}cane. wheat

Rice, sugarcane, oil

Rice, juterand proximity to

Jute, tca, stilimanite,
horticultural produce, forest industry

" Agriculture, wheat specialisation
Agro-processing, textiles, light
engineering, tourism

Agriculture, light engineering,
toursim, agro-industry, horticulrure

Agriculture, agro-based and
light enginesring industries
Agriculture, agro-based industry

Agro-bﬁ;cd and petro-chemical
industry

[ndustries resulting from higher
technical skills

Agrb-bascd industry

Jute cultivation, coal, chemical

tesources and coal,

13b. UpperBrahmapu(ra‘and Hill -
region naturat gas

13¢.  Eastern Hills and pliins regions Tea, Jute, forest

Tea, petroleum, timber, coal,

Na'rum} gas and petrochemical
industries

Forest-based industry

Nrte: No scheme of India‘s economic regfonalis is comprehensive, Each has ks good and weak points. The above table is
only iHlustrative of the working of the idea and its scope for national planning.

Sophisticated and large scale technology is so
cosily that it has to be brought inder social control
and any technology which is under social control,

buecomes available to all irrespective of their size

after a norninal paymem Thus, the intermediary” .

technology creates income disparities within a
social group and across the regions. The
{nstitutions have been created by human beings for
aceelerating the pace of’economic develapment.
But when these instititions become rigid, they
become a cause of deceleration rather than
acceleration of the? pace of economic

development. That is why the intitutions are

modified or changed with the passage of time,

Thus, the leve! of economic development is the
function of the harmonious interaction between

_ natural environment, technology and the

institutions created in a region.

Multi-Level Planning in India

" Planning concerns itself in identifying clearly

defined national goals and objectives and to frame
overall policies in order to realise those goals and
objectives, It,attempts at working out rational
solutions to economic problems by coordinating
means and the ends, Temporally, planning may
be short-term or long-term, it may attempl (o
develop the sectoral aspects of the economy or

L
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the spatial aspects. When we talk of sectoral
planning, it means that the resources are allocated
keeping in"view the overall requirements of
sectors like pnmary secondary and | tertiary. The
spatial or reg.onal plan takes into account the
balanced devélopment of rchons in order to
teduce economic disparities, The planning in
India, initially, has been attempted at national
level and state level. Districts and blocks have
been taken as spatial units for planning at a later
stage. In the national level planning, the key role
is played by the Centre. The first three plans were
formulated by the Centre and it was only during
the Fourth Five Year Plan, that states formulated
their'plans. It is at the implementation ‘stage that
onher’spatial units like states, districts, etc. enter
into the planning process.

A scheme for strengthening lhe planning
machinery at the state level was launched by the
Planning Commission in {972 and the guidelines
for district plans were issued in 1969, The
planning for target areas and target groups was
4 major strategy for removing poverty and

unemployment and this called for more
"decentralised pIanmng at the grassrooy level,

Block leve! planning was introduced during lhe
plan  period  1978-83" which ‘aimed - a
complementing 'rural dgvelopment efforls
through better utilisation ofilocal resources. This
provided the experienck of planning from -
helow and thus planning at the lower order spatial
units became a major component of regional
plarning.

District planning is the sub-system of multi-
level planning which has to be handled by a single
planning agency at the district level. The district
planning has to be linked with the block level.
plannings as well as.the state planning, The
blocks and villages are basically the levels of plan
implementation rather than plan formulation, The
panichayat samitis look alter the developmemal
tasks at the block level,

The need for regional und decentralised

Il
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: planmng and the popular partlctpauon of people

in the planning process has increasingly been
recognised in {he last decade. The Sixth Five

Year Plan was heavily oriented towards rural
planning and rural development and, therefore.
the plan document laid emphasis on strengthening
the levels below the state (specially district and
block Jevels). The Dantwala Working Group on
‘Block Level Plarning’ and.the Ashok Mehta
Commitiee on ' Panchayari Raj Instirutions’ were
appointed by the Planning Commission (o suggest
ways and means 10 accomplish the tasks set forth
by the Sixth Plan documenl. The devise to
revitalise the planning process-at the block Jevel
was the result of the belief of the Planning
Comumission that block Is the primary unit for
local planning and is very useful for adopting
“programmes suitabl_e 1o local environment and
local capacity".

According to the Dantwala Working Group,
the following activities can be planned and
executed at the block levels:

(1) Agricultute and allied activities

(i)  Minor irrigation

(iil) Soil conservation and water
management

(iv) Animal husbandry and poultry

(v) Fisheries

(vi) Forestry

(vii) Processing of agricultural produce

(viii) Organising input supply

"(ix) Cottage and small-scale industries

(x) Local infrastructure

(xi) Social amenities:

(a) drinking water supply
(b) health and nutrition
(c) education
(d) heusing
(e) sanitation
(D local transport
(g) welfare programmes
(xii) Training of local youth and upgradine
. skilis of"1ocal population.
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The main problem of block level planning is
the absznce of any planning machinery at this
level. The block development agency has beén
responsible for carrying out directions given from
higher lcvels in implementing the plan proposals.
1t does not have the proper expertise (o formulate
plans, Moreover, all block/taluks may not be
viable economic units for planning doe to
resource constraints, The Panchayar Samitis have
also not been able o manage development and
ensure - equitable distribuiion of  fruits of
development, The planning at the lowest level
may be attempted after creating economically
viable unit {may be cluster of villages), selecting
dynamic clusters and locaung growth centres in
such dynamic clusters. .

CASE STUDIES
t THE DAMODAR VALLEY CORPCRATION (DVC)

The Damodar river is a triliatary of the Hooghly
and flows across Bihar and Bengal for about
$41 km from its origin in the hills of
Chotanagpur to “its confluence withthe
Houghly, Out of this rourse. 270 ki lies in Bihar
and the vest Yes in West Bengal. in its upper

reaches, it is knowp as the Deenadi, The,
Uyamodar drains Ranchi. Hazaribayxh, Chanbad

and Santhal Parganas districis of Rihar and
Bankura and Bardhman districts of West
Bengal. After emerging from the Chotanagpur
hills, if ows for about 40 km and forms the
Loundary between Hazaribagh district and
flows in 2n castely direction and receives the
Bakato river as its tributary. The Barakar river
joins the Damodar in Dharbad district. After
the recéiving the Barakar, it enters into West
Bengal. 1i flows across Bankura district and
then enters Bardhman district, [t takes a
suutherniy turn from the town of Bardhiman and
fails in river Hooghly about 50 km upstream
from Caleutta, The Damodar valley covers an

area of 24,235 sg km in Bihar and west Bengal.

. Valley Authorily in the U.S. A,

The Damodar flows across the majur coul
belt of India. It used to'be a-notorious river due
0 its floods which caused damage m’Blhar and

Wes{ Bengal. It was-Rnown: as the ‘sorrow:of

the region’, lts notoriety was demonstrated by
the devastating floods in 1823, 1848, 1856, 1859.
1863, 1882, 1890, 1898, 1907, 1905, 1907,
1913, 1916,. 1923, 1935 and 1943, Thesc
frequent floods attracted the attentlon of the
Governments of Beugal and Bihar and the need
was felt to control the floods, conserve and
regulate the water and generate power. The
Damodar Flood Enquiry Committee suggested-a-
comprehensive plan for the development of the
Damodar basin on the model of the Tennessee

!

Physical Setting : i
Damodar Vatley has occupied a sunken though
in the middle‘of Chotanagpur extending in an
east-west direction between plateaus &f
Chotanagpur-ang. Hazaribagh in the north and
Ranchijn the south, The average elevation of this
plateau complex, varies between 300 and 600
me(re‘s-'lhnve the mean sea level, The rivet
ongmatec at an altitude of 510 metres above mean
sea ievel and discharges its water in Hooghly at
an altitude of less than 30 metres above the mean
sea level. This difference in elevation gives an
idea of its gradient and also abou its erosive
power. The river leaves the plateau at a heigh'
of about 150 metres and reaches the plams in
Bardhman district,

The topography in its course: is varied and
undulating. Its descent from one surface level of
the plateau to the other is sudden. Most of its
major tributaries join the mainstream on its jefi
bank. The confluence of the tributaries with the
mainstream has provided break points which are
suitable siies for locating hydel power stations.
The undulzting nature of the topagraphy and the
faulted nature of the strata have not only favourcd
the extraction of coal. but also provided suitable
sitas for dumming the river.

o
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Climatic Characteristics and ‘Water-Power
Development

The average annual rainfall experienced in the
region is about 125 centimetres which is
concentrated between June and September,
Sometimes the region experiences cvclonic

storms accompanied by heavy rainfall. The .

source region of the river receives higher rainfall
than the lower reaches. The incidence of flooding
is higher during the stormy rainfall when the
channel is unable to accommodate the rush of
water, The weathered rocks and the erosive
power of the river add to the load of debris which
often chokes the channel and thus the flood
situation is aggravated. The deforestation in the
upper hills has further accentuated the erosion.
As soon as the river emerges through a narrow

passage near Asansol its flow is burst open. The.

plains below Bardhman get submerged under
flood waters, sometimes to a depth of 2 10 2.5
metres. and the crops and settleménts are
devastated, While major flocds occur al
intervals, minor floods are exoenented almost
every year. The sedimenis Urought by the
Damodar ereate the problem of seduncntanon in
the Hooghly which in turn endangers the Calcutta
port. o gu 7 % g

In order the contro! floods and other related
problems, the Ceniral Government in

consultation with the Goyetnments of Binhar and
West Bengal worked out a onified development
project for Damodar bagin on the basis of the
memorandum submitted by W, L. Voorduis, an
engineer with the TVA: The Damodar Valfey
Corporation (DVC) betame a reality on 18
February 1948, when the draft of its consmuuon
was passed by the parliament.

The original memorandum envisaged the
construction of seven major.dams: Alyar and
Paanchet Hill on the Damodax river; Maithon,
Belpahari and Txlaxya on the Barakar civer;
Konar on the Konar rivér; and Bokaro on the

Bokaro river, The statutosp functions of the DYC
are: promotion and opgration of schemes of

irrigation;  water supply and drainage;
generation, transmission: and distribution of

_electrical energy and ﬂood control; production

and coritrol of navigation’ m the Damodar river,
its tributaries and- channeXS' promotion of
atforestation and control:6f soil erosion.in the

Damodar valley and pronigtion of public hizalth,

agrxcuuural industria} and general well-being of

- the . Damodar valley. Thus. it became a

mulupurpaﬁc project wuh major objectives of
ﬂood control, 1mgauon. generation  and
transmission of HIP, and: promotion ol year-
round navigation. The DVC has implemented the
4‘or'slrucuon of four muluourposc dams as against

TABLES2 ' ' :j.-'

¢

.o ' Salient Features of Four Diims i the Dau:od.u V.xllry

Sairent Features

- Pams

L] £ -.o' .

vy L Tilaiya Konur | Mnilhonv,s Panchet

River . Barakar © Konar Burabar’; Darhodar
Vype ot dam 5 Conerete  Earthendam with - o Earthendum. . Earthen dain with
Concrete spillsway ~ * with concrete;:  concrete spili-way

. Splll-way‘,

Length G metresy ) 366 1549 . 9945 2545
Maniimum height sbove river ted 0 49 L 9
s Storage capacity (nr.ce.m,) -395 537 - 1447
sorage capacity (n.eu.m.) 2] .6 107"
P ' 1850 1950 L1982

i sopletion {933 1953 14y
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Voorduin's proposaliof seven dams. These four
dams are Tilaiya, Maithon, Konar and Panchet.
Three thermal powér station§ at Chandrapura
Bokaro and. Durgapur with a net-work .of
transmission and distribution lines have also been
completed. Table 5.2 provides the salient
features of the dams-in the Damodar Vallcv
The estimated capacity of generating hydel

" power at different dam sites is 260,000 kw,

Bokaro, Chandrapufa and Durgapur thefmal
power stations produée another additional power
of 1,545 mw, ’

The Durgapur barrage located at about 23
km from Raniganj has been ereated for- Ahe
storage of irtigation water, It is §31 melres lony
and about 12 metrus high. Tt stores the water from
Konar, Tiaiya, Maithon and Fancher Hiil dams,
The bulk of the water for storape is provided by
Maiton and Panchet hill dams, This irrigation
water is regulated th’:‘mugh a network of canals

. extending over an area of about 5,000 sq km in

Bankura, Bardhman, Hooghly and Howrah
districts in West Bengal, The barrage was
completed in 1935, About 4 lakh hectare will be
irrigated mainly along the left bank in Bardhman
and Hooghlv districts. The hilly nature of the

terrain in Bihar has re.stncled the lmgatcd area.

The left bank D;l)modar canal is navigation-
cum-irrigation canaliconnecting Caleutta with the
Dainodar valley coalfields.

Soll Conservation zij‘xd Afforestation

Soils in the Damoda’g-yalley are héavy clays and -

loams. Théy are dq{:p and heavy on flat coal
layers of low-lying tracts and light, coarse and
thin in the uplands, Most of the land in the upper
part of the basin in Chotanagpur region of Bihar
is of relatively low: fertility. The terrain is
urautating and la ks irrigation facilities. The
population is not vuy “high but limited nature, of
-arable land availableito the peasants has brought

down the land-mar: ratio. The coal-mining’

activity heaps of rempved over burden, mining

seltlements, dense network of transportation

lines, thick forest cover and obliterated local

dramaae havé constrained the agriculture in he
region. The forest cover and obliterated local
dramage ‘have- constrained the agriculture

_rﬂsourccs of the rchon There are rich Sai
“(Shorea robusta) forests. The hill slopes are

covered with. poorer: vegetation like palm,
bersabai, grass, bamboo and thorny planis.

Agriculture in the Damodar Basin i$ not
different from the prevailing patterns in other
parts of the Chotanagpur platcau. Generally, one
crop is produced Jin -one agricultural year.
Lowland ,rict :, puises and ragi are
important crops.

The DVC has also been entrusted with the
responsibility of soil conservation and
afforestation, The main objccn\ es of soil
conservation and afforestation in the catchment
area is to reduce the.soil crosion and save the
reservoirs from heavy siftation. The problem of
soil erosion is being tackled on watershed basis.
The measures adopted for soil conservation are
survey of soils taking into account the various
"physio-chemical properties of the soils, degree
of slope, extent of erosion, present land use and
suitability of Irrigation’, demonstration of better
ethods of land managemem and assessing the
soil fertility.

" Afforestation within the catchment of
Damodar valley is being carried out by the forest
division of the Corporation as well as the forest
departments_of the state governments of Bihar

and West Bengal.

Mineral Resource Base

The Damodar vValley' region is a highly
mineralised region in India. ’I‘he Gondwana
sedimentary rocks in the \ancy coptam rich coal
depesits. The richest, largest and mo§tproducuv
coalfields lie in thx's region. , Jharia and
Chandrapura coalfields are localed in Dhanbad.
Jharia is the most important coaltield with a
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reserve of about 1862 crore tonnes of good grade
bituminous coal. It spreads over an area of about
440 sq km, Chandrapura is the second important
coalfield in Dhanbad district. Its coal is used in
the Chandrapura thermal power siation, East and
West Bokaro, Giridih, North -and South
Karanpura and Ramgarh ocoalfields lie in
Hazaribagh district. The kargali seam of East
Bukaro Coalfield is of 30 metres thickness.
Karanpura coalfields spread over 1560 sq km and

"if production they rank next to Jharia and

Raniganj coalfields.

Raniganj coalfields spread over 1067 sq' km
across Burdwan, Purulia and Bankura in West

Bengal, A large quantity ofcoal from Ram;,an) .

is used for producing thermal power at Bandel
Durgapur, and New Kashipore.

Fire clay, graphite, limestone, quartz,
bauxite; copper, and manganese are other
minerals which are found in the Damodar valley.
Besides, the surrounding regions also have rich
mineral deposits. The Damodar valley jtself has.
abundant forest resources, from where lac and
grasses for manufaclurmg paper are extracted,

The richness of the region in mineral and
forest resources coupled with the hydro-thermal
power development has been the basis of the
economic development of the Damodar valley.

Development of Transport Infrastructure

Transport is vital for regional development as it
provides outlet for flows of both human beings
and goods. The lower basin of the Damodar has
dense rail network where railways from north,
north-west, west, south-west and east converge,
It has the locational advantage of lying near
Calcutta, one of the prominent port towns of the
country. Dhaabad has become the foei of
convergence of road and rail networks. The
grand chord line joining ‘Delhi and Calcutta
passes through the northern part of the Damodar -
valley. This line is naw fully electrified. Besides
this, many short rall\vay lines criss-cross this

. ¢
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area.. A number of routes.diverge towards west
of Asansol. Thc ‘watershed between the Ajai and
the, DamodaA rivers'is hot very prominent hence
the railway link to Patna follows it and btanch
line links Giridih. The railway line linking
Calcutta-Asansol 1o Gaya-Patna passes through
the upper Barakar river valley,

A railway line from Dehri-On:Son via
Daltonganj runs along the coalfields belt, A
branch line of this links Jamshedpur via Muri,
The scarp-slope of Ranchi plateau has receded
and this has provided gap through which the
routes (o Jamshedpur have been laid. The weste:mn

.. part of the Damodar valley s hilly, forested and
thinly populated, Therefore, it represents an -

undeveloped country-side while eastern part has
recorded economic development. .

The rail network is supplemented by road
network in the region, In more difficult terrain

. where rail links cannot be provided, roads have

been constructed negotiating the scarps. Sher
Shah Suri Marg runs almost parallel to the Grand.
Chord Railway line in the Dhanbad section of the
region. The industrial towns, collieries and
washeries have been linked by local roads, The
transportational infrastructure has helped oot
-only in the utilisation of the natural resources of
the region but has linked this region w:(h the
nnuonal market.

Industrial Development

The Damodar valiey has developed a-mineral
based industrial landscape in the country. It has
played an importantrele in promoting industriat
development. The region’s natural resources
provided base for rapid industrial developmeat
once power and other infrastructural facilities
were developed. A number of public sector
undertakings? also sprang up, Durgapur and
Bokaro Steel complexes, Heavy Engineeriag
Corporation Lid. at Ranchi, Sindri Fertilizer
Plant and Indian Explosives ncar Hazaribagh
provide some such examples. Six industrial
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complexses have emerged over
Damodar valley region. These are: (a) Durgapur
industrial complex having thermal power plant,
coke Gven, iron and steei, rining machinery and
cement machinery and efectrical industries, (b)
l%szmsol Kulti- Bumpur industrial complex with
steel factory at’ Burnpur, Chittaranjan
iotomouves, Kulti foumdry works, ~and
Kumnardhubi engineering worlss, (¢) Dhanbad-
Sindri-Jhariz industrial area having Sindri
feritizer industry, chemiczi and coal-based
industries, 7d) Bokaro industrial area consisting
of sicel plan!, thermal piants 4t Bokaro and
Chandrapura along with coal washeries, (¢)
Ramgarh-Patratu area with Iacian explosives and
thermal power plants, and () Ranchi Industrial
township with H.E.C., H.M.T, and foundry
plants,

The prepondaance 6 rutiuy and mdustry
can be seen from the struciure of the workforce
in various districts in the vallcy, 8.7 per cent of
the main workers in Giridib, 4.8 per cent in

Dhanbad, 9.8 per cent in Hazarbagh, end 6.3 per.

cent in Santhal Pargana$ are eng ..gcd‘m mining,
About 16 per cent of ths wndin, workers in
Dhanbad are engaged in other than heusehold

. industries,

With the availability of hvdro-eleciric power

. aided by thermal power plants, inore power

intensive industries may emerge. Steel plants,
coal washeries, industrics based on coal by
products and forest-based industries will ensure
3 large size 1n?ustrial zonfjn tirs valley,

The Pecple

One notices lurge variations in the populanon
density in the;Damodar valiey. While the upper
catchment, which is hilly and forested, has low
density, the lower part of e valley is thickly
populated and more urbanised. Since the

processes of urbanisation and industrialisation are

closely interlinked, the districts having
concentration of industrics witnessed - rapid

time in the

-
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urbanisation, The figures of 1991 census showing.

proportion of urban populaton'to total populatisn
clearly depict this trend. 52.9,per cent of the total
population in Purbi Singhbhum has been recorded
as urban followed by Dhanbad 51.3 per.ceat and

. Bardhman 35.4 per cent Garhwa and Durftka have

" low proportion. of urban ‘populalion, which have
recorded 2.8 and 6.1 per cent urban population,
“respectively.

A major part of the Damodar valley,
especially lying in the Chotanagpur plateau
region, has higher proportion of tr'libal
population, Development has its own course. It
does not help allthe classes uniformly. This has
caused social tensions and one often reads reports
about the operations of the anti-social, elements.
and mafia gangs. The benefits of development
will have to be channelised byi instituticna!
interveniion. The weaker and exploited sections
of the society will have to be given social
protection by developing their own organisations.

Tha Problems

The major objeciive of the Damodar valley
project was to control floods, The project has pot
been able.{o eliminate floods altogether, The
DVC has constructed four dams instead of seven
suggéstedhy Voorduin. Heavy floods did occur
in 1659, 1970-71 and 1978, though their ferocity
has beengreatly reduced. The vegetai cover in
the upper catchment is a great regulator of the
flow of monsodnal raip-water. The dams and
. TESErVoIrs provxde the second line of defence.
The over-utilisation of forests and lack of
correspondmg afforestation have aggravated
-siltation in-the dam, The generation of hydro-
electricity is being complemented by muitiplying
thermal plants because the flood control dams
cannot be taken as power-generating dams in
view of the creation of flood cushicn before
monsoon every year, However, the DVC has
been an important example of integrated regional
development, lts efficiency can be improved with
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beiter management and foresight,

2. ATRIBAL DEVELOPMENT BLOCK.: BASTAR -

India has a pluralistic society. Many communities

co-exist here. Amongst these some have been

living in the hills and forests- with varying

concentrations, in different parts of the country
and are known as tribes. It is difficult to define a
iribe but they are differentiated from the non-
iribes on the basis of some tharacieristics of their

habitat, cultural traits like fanguags, beliefs,
customs and jnstitutions. The tribals accounted
for about 8.0 per cent of the total populauon of.
india in 1991, Geograplncally Lheir populauon
is found scattered in any partsiof the éountry but
they exhibil concentrations in three broad zones,

viz. north-castern hills and forested areas; hills

arid forest stretches in céntral India extending

{ram eas: (0 west; and in the island chains,

particularly Andaman and Nicobaf Islands.
Tribal societics are dltfercm from the non-

iribal secieties in many ways. Though many

changes are taking place in tribal societics also |

yet anumber of differentiating characteristics stil]
exist, In a tribal community- the means of.
production are generally owred coltectively,
hence, the social and economic-disparities are not
as glaring as in the non-tribal coiimunities. The
ievel of technology in tribal comununities, The
level of technology in tribal communities is low,
They dircetly depend upon their immediare
environment and have harmonious refation with
it. The external influences are reaching in tribal
areas'aisc but the development strategy should be
adopted according 1o the spemm needs of the
peaple. The Governmen; of India'as well as the
State Governments have Iau'nche'd a number of
prograrmumnes during dxtf¢rem five year plans in
order {0 ameliorate. the socio- -economic
conditions af theitribals without altering thieis
cultural ethos. The Tribal Develonme'n Block
Project was one such strategy r\dopled tor the
development at the block level, i was designed

r‘
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on the pattern of the SF‘UA (Smrdl Furmers
Developient Agency) and the MFALA
(Marginal Farmers and .Agricultural Labour
Agency) projects in rural“areas. Six such pilot
projecis were launched in 1971-72 on

experimental basis, These were in Srikakulam

district of Andhra Pradesi, Singhbhum district

of Bihar, Dantewara and Kanta tehsils of district -

Bastar in Madhya Pradesh and Ganjam and
Koraput districts in Orissa’ The jurisdiction of the
project extends only in.the selected block where
thie concentration of tribal populanon ishigh, The
Trital Dcvdopmcm Agency's ma_)or alempt was
to develop the infrastructure in the area in respect
of landdc»elop'nem irrigation, Lommumcauon,
credit and marketing, It also made attempt in
locating and developing” thc potenu.\l growih
centres. ‘e

The Bastar block represenls a typical tribal
scenario in a predommantly tribal district of
Bastar in Madhya Pradesh, More than 65 per cent
of the {ctal population of Baslar district is tribal,
Some of these tribes occupy a wul dc,fmcd
termor)

The Physicul Setling

Location and Spdce Relations

. Bastar district is sitdated:in’ the south-gastern

corner df Madhya Pradesh, It is bounded by
Orissa in the cast, Mah.irqshlra in.the west and
Andhra Pradesh in the soulh [t is located ata
distance ol about 640 kin from Bhopal, the State
Capital of Madhya Pradesh;’ 160 -km from the port

of Vls.xakhapamam o thiiAndhra Coast along
the Bay of Bengal apd 88 Lm from Raipur-Bhilal )

industrial complex in thefiorth. It lies on the
léeward side ofthe Eastern Ghats and, therefore,
is devoid of uny oceanic {nfluences from the east.

" It, thus, has an intertor: loeation. In size, it is one
"of the largest districts of Inma and is larger thay

, the state of Kerala,
"Thie Bastar tribal block extends be
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and 20° porth latitude and 80° to 82° east
longitude. Climatically speaking it lies in the hot

tropical zone which is-thickly forested with very

few small plain areas.

Phystography
The greater part of the Bastar district as a whole

is plateau having a general elevation of 600

meires above the mean sea level, The Mahanadi
valley lies in the north and the Godawri valley
lies in the south forming narrow plain areas. The
general terrain is hilly. Indrawati and Sabari are
the major tributaries of the Godawri. Indrawati
is the major river which flows towards west in
the middle of the district. Sabarj flows along ifs
south-east boundary. Though these streams are
small, they are perennial. The volume of water
fluctuates according to the season. ’
Physiographically, Bastar js divided into five
distinct divisions:
(i) The northern Mahanadi plains slopes
northward and -merged into the
. Chattisgarh plains of Durg and Raipur
districts. Ilts general elevation yaries
betwaen 300 and 450 metres above the
mean sea level. :

(if) The Abujhmar hills present high ridge .
and deep valley topography. Thus, it is

highly rugged and undulating region
criss-crossed by small stream. The
general elevation of the area varies from
450 to over 750 metres above the mean
sea level. The hills and valleys have
created effective physical barrier fram
all sides and thus, have accentuated
isolation in the area;

(iif) The north-eastern plateau is marked B_v ‘

steep scarps to its north, south and west,
Indrawati plain lies towards its south. [ts
generalelevation varies between 450
and 750 metres above the' mean.sea
- level, )
(iv) The southern plateau has the ‘pailadila
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and Tikampali‘hills in its middle, The
smatl Dantewara plain lies in the north,
Biiladild means ‘hump of a bullock’
which is the highest hill in the Bastar
district,. It rises up to 1,200 metres
above the mean sea level, It has two
parallel ridges, which form physical
‘barrier due'to its height. The general
height of the southern plateau ranges
from 300 to fhore than 750 metres above
the mean sea level, ;

(v} The southern plains of Godavari and
Sabari rivers have general level of about
150 metfes (0300 metres. It is a rolling
plaln with only'two hills in its south and
south-west part. [t extends up to the base
of the southern plateau,

The Resource Base

The Bastar district is endowed with two major
natural resources: forests and minerals. The
cultivable land is limited. The soil cover in the
district is thin and the fertility status is low, The
metamorphic and granite rocks form the parent
material for red and lateritic solls, Soils are
deeper in the lowlands only. These have been
thinned on the slopes due td erosion, The shifting
cultivation in different parts, particularly on the
Abujhmar hills, has further added to the loss of
vegetation and soi! erosion. Agriculture is the
main occupation in the lowlands and- river
valleys,

The forests in Bastar form the most extensive
resource.. These are mostly moist deciduous
forests consisting of hardwoods. Teak, Sal and
laurels account for about 80 per cenf of the
volume of wood found in these forests, The
forests have not only provided protection to
tribals of Bastar, bui have also provided them
with sound economic base for carrying out wood-
based activities. Besides timber, these forests are
the source of gum, leaves, fruits, flowers and

roots which are gathered by the tribgl people.

oAt s e
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Bastar has rich mineral potential particularly

rish iron ore deposits. There arethrec vast tracts

containing large quantities of iron ore. “These are;
(i) Raoghat hills in Narayanpur tehsil, (i)
Chasgavn-Kondapakha-Haliladdi hille in the
north west, Bailadila range runs norti-south
along the western boundary of Dantewara tehsit.
Itis a 34 km long and 10 km wide range varying
from 300 to 900 metres in altitude. It 1as an
estimated iron ore dcpos'u of 1,153 million tonnes
with 60 1070 per cent ifon content. This iron ore
area is now opened up and linked with
Vishakhapatnam port threcugh which it is
exported to Japan.

Besides iron ore, Bastar has dcposds of

limestone, bauxite, manganese, clays, glass sand

and building stone. The utilisation of most of
these mineral resources is not being done due to
jow, level of technology and the lack of modern
skills in the tribal people. :

The Environment and Human Interaction

The environment has clear influence on
distribution of population and human activities.
The lowlands, offering Yetier agricultural
apportunities, have comparatively higher density
of populauon The forests oceupy the uplands but

some of the uplands also have imprifits of human,

activity in spite of their killy and undulating
terrain, The southern plateau has been cleared off
the forests for extending culuvauon The
Abujhmaria tribes have settled on the lower
margins of the upper hill stopes because the

movement of air is more tree on the hill siopes .

as compared tu the valley toitom. These ites
offer advantages of nearness o forests, beuter

drainage around-the settlements as well as water-
points. The topography has restricted the

availability of underground water, hence no wells -
can be dug up particularly on higher slopes.’
Tarks, therefore, ave the only sources of

collecting and storing water.. High hills and steep
“stopes do not favour the construction of roads.

~
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‘Moreover, construction and mam(enancc of

roads is very costly.

The roads follow the narrow gaps in the
plateau scarps und hill passes. The low Jevel of
the development of transpor(anona{ network
¢xplains the comparative isolation of this region.

The climate of Bastar is hot tropical
monsoon type with a mean annual temperature
of 24.5° Celsius and average annual rainfall of
about 120 cm; It has no dry summers, rainy
season and dry winter season, There is not much

regional variation in climatic conditions but some
pockcts Jike south-west and north-west receive
higher rainfall. The seasonal variations are quite
pronounced. Agnculture is largely raffnfed,
therefore, 90 per cent of the net sown area is,
confined to the kharif season. Soil moisture for
crop production is available during rainy season’
and due to lack of irrigational facilities, the area
under rabi crops is limited. The winter
lemperatures are hlgh in the Southern Godavari

‘lowlands hence, jowar is cultivated both as kharif

and rabi crops. Fodder is available in thé wet
season-and tribals keep their flock of animals.
They alsr; doa limited fishing in the water bodies.

The populanon is the Bastar district is
[ Y :atcd iri the lowlands or in basin-shaped
regions bord,erccj by hills to provide them natural
protection, The hills and forests are devoid of any
population. The physical isolation created by
difficult terrain has led’ the different tribal
communities to live in their own worlds

* developing their owmnrcustomns, rituals and beliefs,

Each one of the groups wants to preserve his
identity and way of life,

. The population is prcdormnamly rural hvng
in smal) hamlets in separate clearin gs in forests.
The higher population concentrations are found
in the Mahanadi basin {Kankar tehsil), Indrawati
basin (Jagdalpur), Kotri plain (Bhanupratappur),
Dantewara plains. (northern Dentewara) and
Sabari plains {northern Konta). People are alse

concentrated ip Kandagoan (norih-eastern -

.
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plateau) and southern.Dantewara because these
tracts are isolated basins prov1dm1> as sor( of
privacy to the tribals. .

All the tribal population m Bastar 'is not
hormogeneous. The numerically’ ;mponant tribes
are concentrated into seven isolated pockets, The
seven major cultural sub-regions diffef ainongst
J~ach other in respect of house types, food, dress,
beliefs, language, customs and techniques and
tools which they use in the production process.

The land of Abujhmaria tribeis extremely
remote and rugged. ‘Abujhmar’ means ‘the
unknown highland’. These highlands are located

in the middle of the district. The ruggedness of"

the terrain, the thinness of soil and lack or rich
resource  base, have kept these tribes
economically very ‘backward. Their cultural,
advancement has been slowed down and they
have not been able to cross the ‘stone-age culture’
even in the present century, They meet their
economic needs from the local-products and have
very few material possessions,

They depend on shifting cultivation (penda)
They do not-use plough or any other agricultural
implements, They culgivat‘e,_ihc;thin and poor
upiand soils and frequently shift the sie of culti-
varion as deteriorating soils cannot sustam them
for long. Their needs ate-small and population

density is low, They are, thereforc averse to the

modern development like roads, markets and
other infrastructure, They are favourably itclined
to accept such type of facilities as dispensary,
pouliry schemes and approach roads. There is a
cultural barrier to change and it may take time-
to accept such changes.

The Maria tribal region is a large tnbal
region of Bastar, The region extends over north-
east plateau and its adjoining areas. Their major
eccnomic activity is subsistence agriculture and
they: produce rice and millets on which they
subsist. Kosra is the most important millet ceop:
They also gather forest produce. from their
surrounding forests, The Marias‘jn central
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Jagddlpur and southern Kondagoan tehsils are

_cufturaily mnore advanced, They are known as

*Raj Maria’ tribes, These tribes are changing
fast. They are more open to the forcés of market
and their demands now mclude clolh u:ensﬂs
and omarnents,

The Bhatra tribal r‘vgzon is almost a ﬂat
lands. It has good soils ‘and better means of
trapsportation, Since théy are ‘receptive 1o
innovations and change they are culturally more
advanced, They pracuse agriculture and grow
rice, oifseeds and sugargane, The proximity t6
Jagdalpur, the district headquarters of Bastar, has
also influenced the life S'tyle in this region.

The Dorla tribal region consists of the
Godavari-Sabari towlands along the boundary’of
Andhra Pradesh, They are culturally more
advanced than the Bhatra tribe, They have started
using coconut bil which;they obtain from the
market. They do not cultivate any ollseed but
rather collect Mahua seeds from the forests to
obtain eil,

"The Dhurwa. (parja) tribal reglon exzends

_over the southern part of Jegdalpur tehsit and lies

belween norﬁ\ -eastern: plateau and.-Sabari
lowlands. The difficult terrain and thick forests

“have restricted the internal communicaticn.

Culturaily these tribes afe less advanced than
Bhatra and Maria, They have developed high
skills in the banbeo work.

“ The bison-horn Maria tribe region |s a
‘backward tract in Bastar: district. They live in
Dantewara tehsil and parts of Bijapur east and
Konta north tehsils, 'I'hey use bison horns at (e
time of dancing and that LS how they have got this
name, The Dantewara basin is partly plain and
partly plateau., They dd not practise shilting
agriculture trur. follow a system of rotation which
they ptactise on the hill.5lopes and permanent
cultivation on the valley floor, The construction
of a railway line between Kirandul and
Vishakhapatnam ‘and mifiing of the iron ore In.
Bailadila are two importafit developments In thiis
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An unclasstﬁed Gond tribal region exists in
the Mahanadj basin h the north extending over
the tehsils of Kankar' and Bhanupratappur, It lies

on the margins of C,hattlsgarh plains and has .

better, communication -facilities, This has
provided contacts from outside. Its accessibility,
low land relief, goqd soils have helped in its.
cultural and economit advancement, The.main
cconomic activity pursued in this region is.

agriculture. Rice is; ithe dominant crop. The,

Kankar-and Bhanupr_agappur are two nodal points
which-areconnected \Vilh Raipur and Jagdalpur.

Planning the Development

Bastar had attracted Lhe at(cnuon of thc plzmnerw
from the beginfing of {he five year plan strategy.

The two Special Mulupurpose Tribal Blocks set
up in the district for intensive development of
tribal areas in 1956-57 were renamed as Tribal
Development Blocks during the Third Five Year
Plan period. This \Strategy envmaged an
integrated intensive Jprogramme covering all
aspects of tribal life, The tribal people as target
groups and the tribal areas as target areas have

. special needs which require proper planning. The

concept of tribal development block laid
emphasis on soil conservation, afforestation,
social welfare, educatjon, health, cooperation
and communicationi . The programme - is
implemented by the Dlsmct Collector under the
ditection of the Tribal Welfare Depattment of the
State Government. |

The opening of the; Balladxla iron ore mining
and taying of raitway: and road network have

ushered the era of opening the economy of barter

which hds for.long been a closed economy, A
closed cconomy based on tbe barter system
hardly requires organised markets or means of
transportation to take the produce to the market.

.The production specxalxsatxon will require both

Jbecause the barter systery'will have to be replaced
hy the mengiary oy.ne'ﬁOl trausacijons.

It is indicated.that tribal people have
welcomed, the health services.. Some changes in
their: consumpnon pattern are also noticed. The
two economic activities with which the tribals are
familiar are agriculture and forestry. These wifl
have (o be strengtheried bv introducing suitable
skills as well as inputs, The deyelopmental
processes may: -be induced from outside but it has
to sustained by the local people themselves.,

The Tribal De\ielopmeut Blodk could not

dehver the desired goods because blocl\b have

“been found tobe tod small an area for purposeful

planning by the Skilu Ao Commitice. Moreover,

the developmenml platining has been fragmented
and some,of the schemmes which were introduced
in tioal areas were: actually meant for advanced
communities, The "-employment-generating
activities have not beén taken up properly. The
local people's participation has been’ rhissing in
formulating the plans and tailored programmes
are introduced which have little impact.

Moreover, a large area in Bastar district has
remained unsurveyed hence the real potential of
the region cannot be worked out, The land
records should be updated hacked up by cadastral
mapping. The land laws formulated by the states
legislature must accommodate some of the
provisions ‘of the tribal system of communal
ownership so that alienation of the tribal is
mintmal, The tribal arcas should.be opened up
with sorrie protection so that non-tribals with their
better skills and technology are not allowed to
exploit the tribal -people.” Unfortunately the

-developmental .schemes are so designed that

tribals become'suspis;ious and indifferent.
3. METROPdLITAN REGIONS

(i) NaTioNAL CaPITAL REGION

Delhi is a National Capital Territory. It has
witnessed a very high growth rate of its
population in the decades after independence. It
offers vast economic opportunities, and, has thus

" Region',

created very strong attractive force pulling
migrants not only from the immediate
neighbourhood. but also from' the far-off places
in the country. The population of Dethi has grown

at the rate of 64.2,54,6,57.1 and 50.6 per cent '

during 1951-61, 1961-71; 1971-81 and 1981-51
respectively, Dethi registered the third largest
decadal growth rate amongst the metropolitan
centres during 1971-81 after Bangalore and
Jaipur, The phenomenal growth rate of the city
has disturbed the government as well as the
plannérs, It has to be contained in order to Keep
the'city of Dethi a healthy city. Any strategy of
(.omaining the growth of Delhi within {imits will

have 16 be taken within the regnonal trame in-

which Delhi exists. The regior in the-immediate
hinterland of Delhi within which the development
had 1o be planned in order to release pressure
from ‘Delhi is kmown as ‘National Capitat
The genesis of the concept may be
traced from the-Master Plan of Delhi which was
prepared in 1959 and finally approved by the
Government of India in 1962. The Master Plan
contained amongst others a recommendation of
set(ing a statutory NCR Planning Board, Initially,
this board was constituted as an advisory body
which was reconstituted in 1973, Its task was to

coordinate the development-of urban and rural’

areas in the Nationa! Capital Region under a
comprehensive regional plan and to secure the
collaboration of the concerned state governments
in implementing the plan,

The Physical Extent of NCR

The National Capital Region extends over the.
National Capital Territory of Dethi and adjoining
patts of Haryana, Uttar Pradesh and Rajasthan,
The administrative units constitution the NCR are
as under : {
(@) Nalxonal Capital Territory of Delh
(1483 Sq km)
(b) Haryana  sub-region
Faridabad, Gurgaon, Rohtak, Sonepat

compriring

districts, Rewari and Bawal. tehsils of
Mahendragarh district and Panipat
tehsil of Karnal district (13,413 sq k)
Uttar Pradesh sub -region with districts
of  Meenit,
Bulandshahar (10,853 sq km)
Rajasthan  sub-region comprising
Alwar, Ramgarh, Behrod, Mandawar,
Kishangarh, and Tijara tehsils of Alwar
district (4,493 sq km)

Thus, the NCR-cuvers an area of 30,242
sq km. Figure 5.4 shows the physizal extent of
the'NCR.

(c

~

{d
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The obJectlves of NC R Régional Plan

The basic’ ObjCCHV(, of the NCR Regional Plan is
to regulate the population and the urban area and
keep it within manageable limits so that the
quality of life in the city does not deteriorate. 1t

. was, therefore, envisaged that a chain of ring

towns is identified and the population is diverted
to these ring towns according 1o their potential,
The plan also advocated decentralisation of
econormic activities away from the metropolis of
Delhi and generate economic opportunities in the
ring towns.within the National Capital Region.
This was to be accomplished through checks on
the location of large industries in Delhi and
encourage the dispersal of industrids and other
job opportunities elsewhere in the NCR, It was
also suggested to decentralise the selecled
government offices which have concentrated in
Dethi over time, The regional plan also aimed at
an infegrated development of infrastructures like
transport network, water supply, power,
housing, and other social amenities and facilities.
An mtegraled( urban-development in priority
towns was also envisaged,

_These objectives have to be realised by
evolving.a coordinated administrative structure
mutually agreed upon by the states of Haryana,
Uttar pradesh, Rajasthan and the National Capital
Territory of Delhi. The National Capital Region
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Planning Axi was passed by the Parliament in Khurja (10 lakh), Paiwal ( 3 lakh), Aiwir (5
January 1985, Tt is a statwtory coordinating board  Takh), Rewari-Bhiwadi-Dharuhera Complex {3 .
responsible for planaing, monitoring and  iakhj, Rohtak (5 lakh), and Panipat (5 lakh). The
development of the National Capital Regionatthe  plan also suggests the evolution of a four-ticr
=~ regional level, The board is entrusted with the’ . setilement system comprising the regional i
duties of monitoring the regional plan and to  centres, sub-regional centres, service centres and L i +°\\\
3 {

r
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evolve policy for reguiating land use and villages, i ; 4
development of infrastructurs in the NCK. i T g gind A l Porod2, .
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* Dispersal of Economic Activities
As a'strategy for reducing the population pressure s
o N | on Delhi and for inducing growth of population ;
Disiribution ?f Population in the NCR, the adjustment of employment
In order to achieve the majof abjectives of lhe generating activities has been suggested. These ;
NCR. aiid (o arrest the grcvfh of Deihi in ter activities are Jocation of industries, dispersat of
of its population stzc, itis nec:s*ary 1o mducc Central Government and public sector offices and ',
developmental processes in some selected nodal  Jispersal'of whoiesale and distributive trade and i "y
points in the region, Some such centres have been  commerce. The focation of medium and large- : o
identified which have already shown significant 'scale industries has to be restricted in Dethi and

‘The Tasks Ahead

Yo Morgdabad
NH2L

o Manendragorh

i trends of growth and have the potential to absorb

the incraasc it population by offering economic
opportunities, These centres are Meerut, Hapur,
Bujandshahar, Khurja, Palw?l, Rewari- Bhiwadi-
Dharuhera Complex, Rq}ha}:. Panipat and
Alwar. These centres-have been selected for

a-policy of incentives and facilities has to-be -

adopted fof locating the industries outside the
Delhi Metropolitan Area and within the National
Capital Region. The towns selected for priority

_development should be provided for with

industrial estates to attract the large, medium and

8 woroeh

providing ¢nd strengthening ilieir economic base  small- ccale industries. It is proposed to shift those -
i : o ! NCR BOU s
providing maore employment opportunities officesy Wthh ‘do not perform ministerial &é su?;::;‘:;::v : .
N P . ; & U mimilos

attract the migrants. The poiation policy of the  functions, protocol functions and liaison. o NAToNaL Hibway
STATE HIGHWAY [ PE—

NCR is geared to contral the population in the
towns of Delhi Metropolitan Area (ODMA). The
interim Developmem Plan 2001 of NCR
auvisages to restrict the population of the towns
of Trethi Metropelitan Arca to 57 fakh by 2001,
distributed in ‘Ghaziabad including Lani (il
lakh), NOIDA (5.5 1akh), Faridabad {10 Jakh),

functions, outside Delhi. Any office of public

enterprises which does not perform the above
meriticned  functions should also be shifted
outside Delhi, If the offices performing the
abbve-mentioned functions want to expand, they
should be encouraged (o locate the expanded
offices in the Delhi Metropolitan area rather than

RAILWAY | Brond gouqf:)"l
Q4I{WAY ! Melre gaugel
(PROPOSED ROAD )

PACPCSED RAlLWAY ¢
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. Fig. 5.4 :
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Gurgaon (7 lakh), Bahadurgarh (2 lakh).and  in the National Capital Territory.
; wundli (1.5 lakh).* The prinrity towns will | The wholesale trade which does not serve the ! K !
! accommodate about 50 lakh people by 2001 consumers in Delhi should -also be shifred B
i according 1o the NCR Pianning Board; Interim  efsewhere in ‘the NCR. The wholesale trade, at 4
: - Pian. The distribution az envisaged is as under.  least 60 per cent ofwhich is consumed in Delhi, \
h Meerut (13 lakh), Hapur (6 lakh), Bulandshaha;- and which are not hazardous and which do not - ]
) require laroe space for their operation be allowed
: * NCR Planing Board: Interim Development Plan 2004, 10 remain in Dethi. The wholesale trade of. s
slinistry of Urtian Development, GOl, 1987, “plastics, themicals, timber and other volatile . . r
P
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INUIA | KESUUKUES AN KEGIUNAL DEVELUPMEN] g /
niaterials which arghazardous or those materials — will be developed and strengthened in order to ‘ E :‘S_ ; 2 Z= “%1 2258 5ls sexe gl ;
which require extensive space, ¢.g., iron and  provide recreational avenues., A buffer zone of | 5 Ejé o = 1 & SEEER § 12|« s .
stee] and building ma(enals may be encouraged green between Delhi Urban Area and Delhi i N8 o =R % 3 :
to locate in the DMA The regional towns inthe  Metropolitan ‘Area‘has been proposed to be | i ] i .
NCR should be peovided with infrastructural * created, Thé Aravalli hills extending from Delhi. A -y . . 8 L
! g5 8 = 3
facilities in order to ‘attract the wholesdle trade,  to Alwar provides ideal extent for developing = .k SE : g 8 28 § g e g § 888¢g g8 |ais| &
’ natural forest through conservation. P ERY = S S = SI8R2Z |23 ¢
ALond Use'in the N("R : . . ! S .5_‘ ' N
Agriculture is and wxll remain to continue as the  Regional Transport system & §
majof economic acnv‘ty in the NCR. About 80 Transportational network increases the efficiency X T83% s & i ~
per cent of the totalfarea of the NCR is uised for  of flows.-An integrated road and rail network is S 2 § 5 h il 5 ﬁ e8g 3|2 9 e fa 8
agriculture and abgut 50 per cent of the work  essential to regulate flows within the NCR. It is §§ £€ - T e == i & )
force is engaged in‘the primary sector for therr  proposed to have one inner grid of roads ! £ I8 ;‘ :
sustenance, The NCR concept of development’ connecting  Soridgat-Bagpat-Meerut-Hapur- ! 5 &< ' g
-envisages the generauon of employment in the  Bulandshahar-Sikandarabad-Faridabad-Rohtak- 2 o o ¢ 4 “ :‘f
non-agricultural sector leading to the population  Gurgaon-Jhajjar-Gohana-Sonepat, The outer grid g . n§ 3 § § f §w 88 8 (8 FRERE & 5
. concentration in sclectcd settlements, The  is envisaged to link Panipat Muzaffarnagar- rLIEESE = = o ”‘ M -~ I8Ig] & }
extension of urban dreas is further going to eat  Meerut-Hapur-Bulandshahar-Khurja-Palwal- g 3 8 i
up the agricultural fand, Wherever possible, the * Rewari-Jhajjar-Gohana-Rohtak Panipat. The E & ' ; { i
settlement be permitted to expand on fess fertile,  transport system will evolve to adjust itself to the - o f § S 3 : :
v N . ] P~ 8 [y © w o © S i
barren or waslclands In any case the reduction  four-tier of seulements planned by the NCR o) & |§%8 2 ®®ors X 1§ ¥g=zsg igly ° :
in agricultura! land Yill take the place with non-  Board.- g §18 5: © = -
agriculural uses expandmg in- the NCR, o Itis pmpand 1o dcvelop regional raxl bypass & 5% K y
Intensification of agriculture will be the only - conriecting’ Meerut-Hapur-Bulandshahar- & ] 3
alternative to keep up the quantum of food Khurja-Palwal-Sohna-Rewari-Jhajjar and g =5 . :
production. The land will be ‘allowed to be Rohtak., The metre gauge railway line in g 3R 2% 530 E E 28 8LE858 |3l :
brought under plough wherever it does notcome  Rajasthan and Haryana sectors, particularly 3 (&€ = Nem~s9 |y )
. in conflict with canservational aspects. The between Dethi and Alwar, will have to be ;‘:" =
‘ development and conservationof forest area will  converted-into high capacity system. The EMU z '
be encouraged., THe social forestry has to be -services on the ring system of rail tracks may j TS P
encouraged for enhancmg the production of increase the flow of commuters.and materials. In 1<¢ &8 85 g8 8 818l ¢ gsno gglrelsgle
fodder and fuel, The land requirement for urban  order to achleve the highest level of coordination, | F = Toes ok EPRREN 58 &
development in priority towns and DMA towns  the formation of a single Unified Metropolitan j’ = DA f‘-f
in 2001 as allocated.by the NCR Board is given  Transport Authority has also been planned. b _ ) ;i
in Table 5,3. The Increasing urban population . g b | a g
will be accommodated by extending the trban  Flanning the Physical Infrastructure {f S P 2 & i
areas but adjuslmen(s to certain extent are If the National Capltal Region is to function as one 3 g :§ ‘;3 F - 8
,possible by redensxﬁcauon of the urban integrated region, the deficiencles fin ‘g N e 5 K] 4
population. It - is, ‘alse realised that the infrastructural facilitics will have to be reduced. 1S g 2 g g £ 43 &
development -ghould proceed -along with . Uninterrupted supply of power is pre-requisite for 5 V(B s 8Epatd BE Fs P g §
environmental protéction and censervation. The - economic development. It should be available in S g é’ 5 SEZg gg g 5]z 3 E'Csl -g g,,zg '§ S §‘ i
- site of scenic beauty}-archacological sites, parks,  adequate quantity for industrial development. The | g & ~ “ k4 : M RO g § 36zd8&83 |3 f 3 5
national parks, bird sanctuaries within the region - atomic-power plant at Narora s likely to augrment = <8EE zzEE % s e2f5-o |28 ¥ [
. s =) ) i NTeslEzz2 g8 2 -
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the power su_'pply. The power tariff will have t

. be adjusted in a way that Delhi becomes a less

favoured area for industrial zad commercial
power, Around-the-clock power supply in all the
urban ‘and rural areas of the NCR should be
ensured for rapid economic iransformaiion. _

Supply of drinking water to irban and rural
arzas is becoming difficult in view of the
increasing demands for water. An integrated
water supply scheme consisting of snr.face flow
and ground water in the priority centre in lhe first
phase and to other towns and rural areas in the
second phase will have to be undertaken. The
strict enforcement of Water Poflution Control -
Act, 1974 and Environmental Protection Act,
1986 may go a long way fo restrict the wastage
of this eyclic resource, |

The problem of sagitation, . sewerage
disposal and rain-water drainage will havg to be
wackled in the urban areas as a first priority.
Congestion always leads to the deterioration of
sanitation. The congestion in the urban and rural

settlements has to be reduced and corrected, if it

iy thers. The urban areas whére sewerage
ispesal schemes are absent, 10w -cost sani(a(%on
systerms may be introduced. Thg NCR lenmg
Board may consider the feasibility of introducing
the model of Sulabh fnrernational for the disposal
of cewerzge and provide fucitivies to the
community as a whole, ' .
The NCR will be an experience in
metropolitan and regional develnpme'm glaxx{lmg.
1 will witness high growth of arbanisation in an
avcicuire-iased economy. 1t wili result in an
uﬁegrated urban systent reduciag the pressure of
population of Delhi, The process t}as ‘alrga'cty
started with land prices sky-rocketing in the whole

NCR. The NCR as a -concept wiil have to be

implemenied  swiftly lest the * haphazavd
development iakes over the pianied development.

(1) Mumpat METROPOLITAN REGION

1y e ‘the mother iy’

~
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Ahy city having a population size of ! mil.liog is
referred to as ‘metropolis’. The metropolitisation
in india is a phenomena of the present century.
While the urban population in India increased
from 25.85 million in 1901to 217.18 mitfion in
1991, the population of metropolitau cities for the

" samne period has increased from 1.49 million 1o

70.66 million. There has been a eight-fold

increase in the urban population during 1901- '

{991, the increase in the popuiation of
metropolitan cities has been foriy-scvcp-r‘old.
Mumbai has been one of the major ports
amaongst the three ports developed by the British,
i.e., Mumbai, Calcutta and Chennai. A port has
a locational advantage of being on the-coast.
Mumbai has the additional advantage of being
located on the codst of the Arabian sea and is
closertothe Suez canal linking Western Europe.
Mumbai has a rich hinterland growing cotton and
oilsceds. It served-as 2 suction point for a
siphoning the resources from the hinterland as
well as bringing the ‘ﬁr'xished products and send
it through the part to thé inland markets. The
establishment of cotton textile industries with the
help of, tie imported machinery through ;\::[u_ml'm
port and linking it with railways to the interier
gave impetus 1o the growth of Mumbm.‘as‘an
urban cenife. As it became a focal point offering
economic opportunities, people started migraiing
to Mumbai from different parts of the country.
The economic advantages have led to the
rapid .g'_rowth of-Mumbai. The concentration qt'
industries, commeérce, trade and other economic
activities have accelerated the process of
metx"opolisalibn of Mumbai. The.p.ull factor
generated by the economic opportunities alracts
great influx-of people which becomes a major
problem of metropolitan centres. It puts g;r::at
-pressure on spate, civic amenities, housing.
transport and-also on the employment avenues.
The great demanc! for housing pushes up the fand

prices not only i the city ljmits but also in its *

immediale * hirverland. Congestion  and

-

LY
]

]
REGIONAL DEVEI'TOPMENT
1)
competition lead lo'socia,l tensions and disparities
beconie glaring, i
Mumbai starling as a port city on a small
island known as ‘Salsettg’, separated from the
mainland by Thane and Bassien créeks, grew in
1 large city and expanded, furiher to become a

metropolis. The island could ot accomrmodate

the growing population, increasidg industrial
activity and influx of people. The shortage of

. space, high land prices, higher costs of living and

due to increased connectivity provided by road
and rail network resulted in outward growth of
the city. The railways and - roads provided
corridors of development and growth of
settlements. The city fringe started, expanding,
Industrial activity got dispersed to the towns in
the hinterland: The city of Mumbai thus expanded
to become Greatér- Mumbai's metropolitan
region. It covered an area of 603 sqkmin 1981,
whick was about 10 times of the srea of the ‘old
city of Mumbai. In 1991, five urban areas from
Thane have been added to Greater Mumbai.

While in 1981 its population was 8.2 million in

1991, it rose t0 12.6 million 'If the present rend
continues, the metf‘opolila'n:area may further be
extended engulfing more ryral areds. It size calls
for scientific planning as in case of the
metropolitan area. T

The Geographical Personality

Muinbai city was initially established as a port
town in 1774 on one of the islands out of seven
isiands formed of Deccan Lava, Alf the seven
tslands ‘have fince been joined together by
reclamation. The Salsette island was separated
from the Mumbai island by the Mahim river, As
the port of Mumbai was established on this island,
it was known as Mumbai Island. The Thane ereek
Separated the group of island from the mainland.

The island site of the metropolis s protected
by a distant mountain wall of Wstérn Ghats. The
island itself has three hills lying in the form of

" local eminences. These are Malabar hills, Pali
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hills and Antop hills. The istand is elongated buy
 its harbour with 192 sq kn.of protected decp
water mihes it an unique harbour In India,
_ Greater Murnbai extends oik_,pr. a wedge-shaped
area of land and extends towards Thane district.
The whole'urea is 3 continuous built up area along
:he rail-road corridors.
" Industrial Development
After independence, Grealeﬁ}vﬁumbai witnessed
a fast industrial growih, A number of industrial
units have emerged in the industrial areas of
Thane-Belapur strip and Taloja (Fig 5.5) during
the last 15 years, The Nhava-Sheva port on the

mainland across the Thace creek will he serving

the industrial drea developed in its immediate
hinteriand. The new bridge geross Thane creek
has provided accessibility with the south and
sauth-eastern part and linked Greater Mumbai,
with New Mumbai: Thus, ‘Greater Mumbai,’
Thane, and New Mumbai aréas have developed
into a farge urban agglomeraiion, ;

Mumbai port has a large‘hinterland, almost
extendiog up to Dethi, Jabalpur, Nagpur and
Hyderabad but as the distance inereases, -its
influence decreases. It, ho.w‘.éver, exerts great

influence up to Matheran in the east. Itis a hill- -

station located on the Western Ghats at a height
of 760 tres above the mean sea level, The
western side of the Ghats are linked with Mumbaj
as the hydro-electric power s transmitted from
these areas, Panvel, on the Mumbai-Pune route
marks the south-eastern limit of the metropolitun
area.. :
‘There is great diversification of industry in
this metropolitan region. Textile is the most

dominént and the oldest industry, Alarge number

of cotion textile factories are’ located in Parcl
where the land was clieaper in the olden days. The
‘engineering industry occupies the second place,
These are Jocated closer to Mazagaen. Many
englueering industries. manufacture textlle
macninery, and printing thachifiery, Chemicals,
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drugs, and food mdusmes also dot the industrial

Iandscape Away from the city, the metals, pharma-
ceuticals, chemichls, dairying and leather industries
extend almost up toi f(a]yan The film industry is
located in the nonhcm suburb of Mumbai.

Tue major advantage 10 this industrial
development has been the availability of hydro-
electric power, in an otherwise coal-deficient
region. Hydro-electrical scheines were developed
in 1927 in order to meet the power needs of the
industry and the railways. There are three very
old power projects of Lonavale, Nila Mula, and
Andhra Valley. The water-af 2agt-flowing small

stream has been stored in rcservoxr; and has-been
lead through tunnels on reverse lopes of the,‘

Ghatsto the western foot of uhe m ranges at thrce
power stations at Khopoli,. thvpuri and Bhira,
Some.new projects like Koyma pro;ac( in Ratmagiri
district, have also been started:’

ThePort - Bew
Mumbai still rethains the most imponaﬁ'bon of
the country on the west coast, A qumbé; of docks
are located on the eastern side of the island. An

« eightkilometre long stretch has series of docks,
The port handles a-variety of items like oil
tankers, cocton, cotton .goods, oilseeds and
manganese, grains, . -‘machinery, and
constructional gocds. Thc three important and
busy docks are: Prince; Victoria and Alexandria.
They have sufficient depth of water, a long water
front, various infrastructures and installations
and are served by 193 km of port trust railways.
This port also provides docks for the naval ships
of Indian Navy,

Planning the Me!ropoli't:a'n Mumbai

Metropolitan planning in “Ifdia is a recent
practice, though Master Plans of some cities were
prepared by the planners. Metropolnan planmng
has been attempted inthe four major cities-of-
india. viz. Delhi, Calcutts, Mumbai, 4nd
Chennai. It has been necessitaed due to the

17

_problems faced by the large cities. The probiem
of absorbing growing population, providing
infrastructural facilities, generating employment,
-reducing congestion, providing housing and
preserving the quality of life called for an
integrated planning strategy for these cities, The
concepts of the NCR with which you are already
familiar, Caleutta Metropolitan Organisation
(CMO), ete. were introduced in response to this
need of planning the metropolitan regions.

Mumbal city has witnessed unchecked
industrial and utban growth leading to the great
incfease in numbers from 8 lakh persons in 1901
to 126 lakh (12.6 million) persons i 1991. The
first Greater Munbal plar in 1948 proposed a
gradual re a of factories from the central part
of the cxty outside along the Agra road and along

" the railway track of the western railway, [n'1948,

the limit on population was put at 3.7 miuim

" which was exceeded in 1958 itself, The other plan

ﬁxed a population size of 8 million people in 1964

" for Greater Mumbai which has already been

surpassed in 1981, Putting a ceiling on the
population size of metropotitan areas throughout
the world has been a fuiile exercise except in
some soclalist countries. The’ population of
Mumbai exceeded 12 million in 1991 making it
the largest city of the country,

The industrial agglomeration. which
developed near Mumbai due to certain inital
advantages cannot be dismanted, New industries

- wiil have to be planned outside the metropolitan

atea, Bandra, Kurla area may not accommodatz
large number of industries due.to lack of space
anduifficulty inreclaiming more land for the sea.

‘A new satellite . metropolitan city is
developing on The mainland known as New

* Mumbal. It isnot far away from the old city and

is connected with it by road and rail links. A
comprehensive.transport plan has beey drawn up

to provide inter-city and intra-city services. This -

plan has to be implemented in a phased manne:,
it was started 1n 1972 and ‘the bus services at
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present link New Mumbai with Thane in thenorth
Mumbai and Dadar in Central Mumbai. A ferry
service operates between ferry wharf at Mumbai
and Uran in New Mumbai, Thé plans to introduce
services to other areas in New Mitmbai are under
preparation, Fast ferry services are also being
considered to link up the commercial parts in Fort
area jn old Mumbai and the-commercial area of
Belapur in New Mumbai. Thane creek separates
the two. It has two natural harbour sites and a port
has been 'pr oposed at Nhava and"Steva, The
industries have already taken route in tie Thane-
Belapur belt md Taloja area, 1t is also propesed
that some’ of the  Government oftices of
Maharashtra Government should be shifted, It

witl help in decongesting the old city and give-

prestige to New Mumbai. The development of
New Mumbai may call for aew-adjustment in
the fand use pattern, It is also necessary for the
conservation and control of pollution. Besides
planning the city region, dispersal of industries
1o other regions of Maharashtra and development
of rural areas are also essentidl, This will create
more jobs in other parts of the state and the
development of the rural areas will reduce the
push factor and-check the migration of rural
population to urban areas. Besides, steady and
continuous rebuilding is an absolute necessity for
all metropolitan cities, According to La’
Corbusier (the planner architect of Chandxgarh)

“cities, thal do not rebuild -themselves
continuously, die", Therefore, redevelopment is
a pre-requisite along with the development.

4. INDIRA GANDHI CANAL
COMMAND AREA
Indira Gandhi Canal Project is a gigantic human.
effortto transform a part of desert tand into a land
of prosperity and plenty. It i is one of the largest
canai systems of the world, The command area
of Indira Gandhi Cahal is locatéd in north-western
part of the Thar desen of Rajasthan in the districts
of Ganganagar, Blkaner lahalmer. Barmer, .

109

Jodhpur, and Churu,
approximate area of 525 X 45 sq. kin along the
border of Pakistan. The Indira Gandhi Main
Canal runs paraliel to the Pakistan border for an
approximate distance of38 km from north-east to
south-west,

Environmentnl.Chax‘fxctcrlsllcs of
the Command Area”;

Relief w

The C'2nal Command Area consisis of alluvial
lanid of Indo-Gangetic piain overlain by sand, The
upper part of the Command Area has extensive
alluvial plain of Ghaggar river Interrupted by
small sand dunes of 1gss than two metres in
height. The canal comies across the real deser|
south of Suratgarh town. Extensive undulating
sandy plzains, sand dune ridges rising to the height
of 60 metres above the surface and desert plain
or depressions are major relief features of the
Indira Gandhi Canal Command Area In Bikaner,
Jaisalmer and Barmer dis{ricts, Density and size
of sand dunes increases towards middle and tai)
reaches of the canal, Near the tail of the canal in
Jaisalmer and Barmer districts aboul 80 10 100
per centof land area is covered by sand dunes,

- Most of the sand dunes i in‘the lower parts of the

Command Area are longltudinal, In the upper
command sand dunes are ifansverse. Sand dunes
are generally unstable in lower and middle
command and direction of their movenent iy

. from south-west to north-east, This region slopes

towards south-west, He:ghr of.the head of the

‘maln canal is dbout 200 mietres above sen leve!

which lowers down to !css than 200 metres near
the tail. :

/
Drumage .

The area lying under the Canal Comm.md Ares
does not have any perenniai 1iver, Ghagpar is the

lonely river of the region. Tt originates fiom the
Shivalik range of the Himalayas and traversey

‘It-is stretched over an
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) soum-wcst:mi'ough. Punjab.and Haryana before  and Barmer. These soils are of'recent origin and

soil structure. is not.developed. In Ganganagar
district sandy soils are biended with ailuvial soils.
of Ghaggar basin and are-comparatively more
fertile. Sandy soils are detficient in organic carbon
Comtinand Arew il internal drainage system.- and potassium and rich in phosphorus. Soils are
Snell streams nceasionally coflect water in the  alkaline in nature and have high concentration of
iow-lymg area of-depression basin’and torm  soluble salts, Cancentration of soluble salts i3
neackish water fakés or plavas, These lakes are specitically higher in interdunal plaing and areas
incally known as raéms and d'r)'up during summer  having impeded drainage in the middle and the
season., " ' tower parts of the Command Area. These areas
' are underlain by hard pan of caleium carbonate,
clayund sili at 2 depthof few centimetres (o few
metres, below -surface, Hence. there is a
ty of de¥elopirig perehed Water table.

entering Rajasthan fiear Hanumangarhtown. The
tract of this river is ¢asily traceable till Anupgarh.
Ttis s yeasonal river, Itis lost on the way and does

Climate . ‘
‘This region has vepy harsh climatic conditions.
1t has hot desert type of climate having high range  possib
ol seasonal and diurnal températuse, Moreover, , . - :
‘ralntall is very scanty and erratic. Héat waves or Naturdl Vegerarion ..
l60 and dust-storms sweep the region during  The Command Area of the Indira Gandhi Canal
sammer, and cold waves blow occasionally s practically devoid ot forest cover because of
during winter. Meréury sores up (0 49°C in  extreme aridity and’ man:induced process of
susiner. and drops down to 2°C in winter: The * desertification, Natural vegetatjon of the region
mean annual temperature of the Command Area . includes xerophytes, thorny bushes and scrubs,
varies between 26°C in the north and 28°C inthe  This region has sparse population of Acacia
south-west,-Average annual-rainfall in the region  niletica, Prosopis  cineraria,  Zizyphus
veries from 30 cm in the north to § em in the  nuwminudaria and Leucenea leucocephala trees.
soutl-west, About 90 per cent rainfali occurs in  One of the most nutritious grass of the world,
south-west monsoon season. Drought is a  Sewan (Lasiurus sindicus), grows in the desert
common climatic ‘phenomena, Severe drought  [and of Bikaner, Jaisalmer, and Barmer districts.
* oceurs twice during a period ol five years. This region supports a high density ot livestotk
Temporal variability of rainfall is very high.  which depend.on extensive pastures and grazing
Variability of annuz! rainfall ranges between 50 - land. These pastures dry up once the raigy season
per cent hear the head of the main tanal and 80 isoverand grass is eatenup by livestock \eaving
~per cent near the tail, The wind spee'q remains  the land exposed to the process of desertitication.
very high during summer, The mean daily wind . )
speed if» June isabout 27 kim per:hour-at Origin °f'm§_c"‘““l
Jaisalmer, This region has moisture-deticient soil ~ Work on-the Indira Gandhi Project began on 31
throughout the yéar, Even during south-west  March 1958, This canal originaies trom Harike
* rmonsoon, demand. for soil moisture by plants  barrage near the confluence of Satluj and Beas
exceeds the rainfall, ‘ ' rivers in Ferozepur district of Punjab. It is 40
i metres wide at bottormand 6:4 metres deep. ‘The

Sexls - : S ae v
Suils of we Cymmans Acen sre saudy, - water & ils head."According to a proposal in
. particularly in thedistricn o7 Taisaimer. . 1981, Rajasthan was allocated 8.6 million acre

« distributaries. All the right bank branches of the

carrying.capacity of ¢anal is 18,500 cusecs of

“REGIONAL DEVELOPMENT
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fe -~ p g u 3 : "
et of Ravi Beas surplus w ter, 34
P ater, The Indira roject., Water a lOWaIlCe or volume of ater

Dancdhi P H'Y W 3
Gandhi Canal envisages the utilisation of 7.6 allocated per 1000 acres of land is higher for this

million acre feet of water allocated to Rajastiian,
The Indira Gandhi Canal is feeder up to a
lcngth 0f 204 kn and traverses for a length of 150
kin in Punjab and 19 km in Haryana where jt does
not have any outlet, The head of the main canal
is Iolcat.ed near Masilanwali in Hanumangarh

.;S:s;l of Gax}ganagm-ldistrict. The tailof'the 445 - stage includes 256.km long main canal and 4
l ;a.z';fnﬁflg,:[:i ilocgtezf near Mohangarh Adislr.ibgzion system having a length or'4.8?)n0 }arlf
e sl o s (_xw" nnlm:(x;d A'rea or\k.xa The xrrfg.alion plan of this project has been revised
el o Ihr;);.";,..s‘.;ﬂ.“. < grda road in  many times and it envisages extensive irrigation.
et T w,mk mf,lhc g,ar'm‘. Gopa branch.  Extensive irrigation means reducing per acre
and is being carried out inFr);D(J:.c" o Progress a”m.vm'c.e of water and providing irrigation to
e e Do oul ;a ]u sgéges. A\A".a‘u:r m';ixmu';m cultivated a}ré:'z.r Irrigation intensity of
Lot sy In the l;;” ! L] 1113 on 1 | October ,!m:s region is 80 per cant that amounts to pro;idc
N § tail on 1 January 19_87.'1“.13' Irrigation to 80 per cent of culturable cbmrhaud
as two kinds of branches and  area, Water allowarce of Stage 1l is 3,50 cusecs

canal ste ow chanms o rorereocs o Nthh‘lS less (hafx lhfu of Stage I, Basic objectives
i outat S dow"n Pl mw.ards; E. the to dc;xgg e,.xter‘mve {rrigation for this region is 1o
border Whereseatiant oy ards 2 lrstﬁn. provide irrigation f::lCill'ly lo maximum area in the
el ot T e éx o e? ofthe  desert, grow light irrigated crops, prevent water
wlileh o ol R hce;ca1 .alwatsa.r branch .logging and soil salinity and provide benefits of
The o A ! ?ainoret lemaincanal. irrigation to maximum number of peaple. S'.a::'-.

east of the i Slopeys lc;:vwaasc; ar;]d south- . [I Proposes to develop irrigated pastures on an
Hence, water- has 0 o oo r s.t ¢ cahal. area of about 3.66 lakh hectares, This would belp
P ifted against slope -in providing benefits of irrigation to aboriginal
: nomadic comnninities, develop animal husbazz’ldry

and arrest desertificarion, o '

part of command areg, that 1s 5,23 cusecs,
Stage Il . S
Construction work of Stage I Is in progress,
Although according to the original plan it was
supposed to be over in 1978, Construction of this

Stage /
Command Area Development Programine

The C9mand Area Development Programune

18-art integrated arca development approach

) lowaards the command areas of nijor and mediuny
Irrigation  projects in «the coumiry. This
programine is aimed at bridging the gap. Delweest
created irrigation potential and its wilisation in
fhe. cqmman&'arcas of majdr and medium
irrigation’ projects. The Fifth Five Year Plan

X do‘cumcnt enphasised the need of implementing

thxg programme in all the command areas r;f ‘

major and medium projects in the country. The

T
~ ! i - i
CAD programme was introduced in the Indirz

Construction work of Stage ! is ovér, I included
the co'nslrucu'on of 204 kilometres leng feeder
189. kilometres of the main canal sng 2‘966 \
linometres long distribution systens, Stage 1 has
Adive flow branches and one ift canal covering
sc‘vutlf and south-western part of Ganganagar
dl'smct and north and north-weslernapart of
Qlkaxler district. Other details about the stage ace
given in Tabie 5 4. The Projéct plan of S?acc I
envisages intensive irrigatior: with ari‘irrigat”fbév v
intensity of 110 pet cent. Irrigation inensity s
f:xpressed as percentage ratio herweeq gross
trngated arca and culturable command area ofthe -
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HYV seeds, chemical fertilizers, ¢ TADLIM v . i

insccticides  and™pesticides and I Lot
eroviding agricultural extension and nira G“"d"’ C""“/ Cammand Areu, Stage |

training facilities to the farmers. Percentage of Area Under Selwcted Cropy bt the Gran

‘e TABLF S,

Salient Features of Indira Gandli Canal Project

I
|
1
1
i
g
’E S.No  Farticulars . Unit . Stage ! Stage il Total &

L5

Implementation of ‘this programme has ' 'Cronped Areu
: I Lengtivof the Main Canal: ' . 9 . helped in bringing the land under irrigation  (igps 1974.75 198031 94483
1% ) ) Indira Gandhi Feeder _km 204 204 it vapidly, increase in water-use efficiency
i (iiy Indiga (Gandhi Main Canal km ! 189 256 445 L3 sl . P J - P
: r ) ) : I, agricultural production and productivity. Conon . 9.08 1951 19,16
' Total . km 303 25 649 ' Guar 1529 17,80 10.2)
i . Agricultur , Groundnut. 0, :
f- 2 Lengh of Distribution Sys'em km 2080 4800 7750 A grict al Development Paddy 24 HJ’A ;»8;
I 3. Coulwrable Command Area : : ' i Deticiency in soil-moisture has been a limiting  Pulses (Kharif) ' o 58 0.9 '
| o b i 7 7.0 17 i  tar Tor & - : 0.3
1 i UL;“‘;’ ‘:f’f;*',“{‘ﬂ“_“““ E‘S‘ e . “0'4( et i ! factor {of agriculiural development in western 8476~ 5.74 0.94 0.7 f
i 46 5 ’ i A = ; ! " ; 3 .
() Under if irrigation : - — | Rajasthan. Farmers can raise crops during kharif . ‘&’ﬁxf‘n‘ 132(‘; . 12;; 0.57
Toal . Lakh ha 525 10.12 15,37 ! season only and a large tract of cultivable land  Gram 26.24 250 lzg;’g
: 4 irrigation Potential an Fult Lakh ha - 598 * .10 13.88 : lies uncropped in the form of culturable waste  Mustard 12.95 8.14 \(,',;7
iy : Davelopment ber 10. . % . 0 land and fallow land. Introduction of irrigation : i
- § Trrigation Intensity er Cent ! has helpedini si ¢ & e ,
I 6. Waler Requirement Million Acre Feet  3.59 4.00 759 i . z ninereasing t_hc neisown and double  wheat and mustard k},.ave come up rapidly and
e 7. Drinking and Industria! Use of Water  Cusécs. S0, 900 1200 ! cropped areas as shown in Table 5.5, occupy about 65 pericent of the gross cropped
2 Cost Crore Rs T246 1420 1666 ’ : area in Stage I of the Canal C d
y - . . TABLE §.5 &¢ & ommand Area,
9 Annual Food Production Lakh tonnes ~14.50 22.50 37.00 ! - ‘ b . - Wheat occupied abQ\-}l one-fourth of the gross
. B § Indira Gandhi Canal Command Area, Stage | cropped in the Canal Command Area in {984.85
_culturdble land is also eroded. Percentage of Net Sown Area In Total Geegraphical followed by cotton, mustard and guar. Groundnut

Gandhi Canal Coramand Area in 1974, itis one
of the major irrigatira projects in India where this
programme was introguced at thie earliest, The
importance of this programme isall the more in
this command area becaust it requires efficient
utilisation of irrigaticn water and overall
economic and ecologicz development fot tie
fullowing reasons: )
(i) Conveyarnce loss of water is about 30 to
50 per cent below outlet level in sandy
soils. This results into not only under-
utilisation of scarcs resource like water
but also leads to water-logging and soil
salinity and ‘hence it adversely atfects
crop yield.-
“(ii) This is 2 newly settled area and,
therefare, requires ciwc amenities,

infrastructural facitities and supply of

modern agricuilorai inputs.

(ii1) Wind erosion and desertification cause
siltation. in canal -and its distribu-
wnries and water courses, Besides,

The Cominand Area Development
Programme was introduced in the Indira Gandhi
Canal . Command Area in 1974 and it was
entrusted with following tasks:

i On-farm development which inciudes
- surveying and planning water course
lining, land levelling, shapmng and
reclamation of degraded lands |
(ii) - Afforestation and pasture development
which includes canal side and roadside
plantation, block plantation neat new
settlements; sand dune stabilistion and
pasture development on culturable
waste land '
(ifi) Providing communication and civic
amenities which inciudes construction
of roads, coanecting the setilements
with warkets, construction of new

,markets and supplying drinking water
(w) Availability of ‘modern agricullural

1rpu's mclumrg ensuring supply of

Area and Double Cropped Area to Net Sown Area

Year Percentage of - Percentage of
NSA in total Area Sown More
Area than Once in
NSA
197172 2170 8.00 "
1972-73 ' 22,32 .98
197394 0 2406 12.92
197475 , 2667 14,57
197576 v 2928 . 1717
197677 ! 2848 . 1618
aoms ! 30,05, ‘19.10
197879 : L8200 0 a0
1979-80 C2008 0 -0 2548
1980-81 - 3285 32.25

In this region before introduction of
irrigation, drought-resistant crops such as bajra,
guar, moong, moth and gram occupied about 95
per cent of the gross cropped area. The cropping
pattern of the region has changed drastically with
the introduction of irrigation. As shown in Tabie
3.6, comrnercial crops such as cotton, groundnui,

f

is commg upasa major irrigated crop in Kharif
season in the lower parts of the command area,
Agricultural producuon and preductvity per
hectare has mcreased rapidly in the comumand
area of Indira Gandhi:Canal,
Table 5.7 shows: that the per hectare yield
~of cotton, groundnut paddy, and wheat is

’I‘ABLE 5.7
¥ 'mi:m Gandhi Crwu Comnand Area, myf !
Yield Level of, Some Selected Cmps

L I (kgtha)
- {Crops - 1976.77 ;}: 198[-82 1986-87
Cotion 850" 1015 JPYZ]
Groundnut =~ NA % 1465 1593
Paddy 2987 . 3344 1500
Guar ! . NA". 957 740
Wheat 1596- 2038 2039
Gram 072 647 364

Mustard 688 = 904 835

'NA - Daa hot available
© Vigialevel 193580
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