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CHAPTER 1. 	 INTRODUCTION 

Ever since the dawn of human civilization, there 

has been a constant tug of war between human being and 

nature. Nevertheless, man, with his creative mind and 

determination has always been able to make his environment 

adaptable to him. Even before 3000 B.C. , man was able to 

reclaim the sandy deserts of Egypt and Mesopotamia. The 

Western Rajasthan is the extension of 'North Subtropical 

Desert Belt' starting from north-west Africa. The area 

was, once, quite flourishing and ,full of human habitation. 

The present arid landscape is mainly natural and partly 

man made. The desert has been created by the extreme 

aridity of the area with .its extremes of temperature and 

lack of humidity which, over a long period, have resulted 

in the weathering of rocks. The process was further 

helped by man by his improvident methods of exploitation 

of the environment. 

This desert is potentially fertile but this vast 

tract of the land is lying barren and waste only due to 

scarcity of water. Since water is a major limiting factor 

for development.of the area, itt is natural to presume 

that such area would cease to be a problem' if water could 

be brought in to it for irrigation and domestic use. The 

construction of Indira Gandhi Canal is an attempt to 

develop hitherto neglected region. It is really a sight 



to see the life giving water being lifted at pumping 

stations and flowing through such inhospitable desert, 

whose inhabitants, for generations have accepted scarcity 

and famine as their mode of living. 

1.1 INDIRA GANDHI CANAL PROJECT 

The Indira Gandhi Canal Project, earlier known as 

Rajasthan Canal Project has its Origin in Indus Water 

Treaty of 1947, which established the division of the Indus 

Water between India and Pakistan. Subsequently division 

of Indian share between participating states in 1955 allocated 

9,900 million-cubic meters of water annually to Rajasthan. 

Survey was first conducted by central water commission in 

1951; followed by a detailed survey by Rajasthan Govt. The 

formal inaugration of the project was done on March the 

31st, 1958 by Late Govind Ballabh Pant, the then home 

minister of India. 

The Canal takes off from the Ha rrike Barra ge 

constructed at the confluence of river Bease and Sutlej 

in Punjab state. The total length of the Canal is 649 Kms. 

first 204 Km is called the feeder canal and water is not 

drawn from this portion of the canal. The remaining 445 Km 

length is called rain canal. The main canal project is 

divided into two stages. Stage I includes 189 Km. long 

main canal with its distribution system of 3000 Km. 

2 
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Stage II consists of main canal from 184 Kin to its end 

with 4000 Km of branches and distributaries. The 

cultivable area in stagel and stage II is 5.4 lakh ha. 

and 6.1 lakh ha. respectively. The construction of. 

the main canal was completed on 31st Dec., 1986. The 

distribution system on stage I has already been comple-

ted and that on stage II is under the way. The 1958 

estimate of the project was of the tune of Rs. 664.6 

million but due to increased scope of the project and 

price escalation, the cost of the project is going on 
increasing. Till the end of 1986 the total investments 
on project was Rs. 5850 million, and Rs. 1000 million 
more is needed to complete the work. 

1.2 DELINEATION OF INDIRA. GANDHI CANAL REGION 

The region has already been delineated by the 

Rajasthan State Town Planning Dept. The region delinea-

ted for the exercise of planning function must have 

sufficient geographic, economic and social units to 

permit effective common foresight and policy in hand-

ling the important problems of the region. Such an 

area must have a diversified and complementary resource 

base to facilitate integrated development. 

The canal command area has its distinctiveness 

due to canal irrigation and the associated crop economy. 

4 



TABLE 1 

INDIRA GANDHI CANAL REGION 

Administrative Unit Population (1981) Area (Sq.Km.)  

Distt.Ganganagar 20,29,968 20,634 
Distt•Bikaner 8,48,749 27,244 
Distt.Jaisalmer 2,43,082 38,401 
Distt. Churu 11,7 9,466 16,830 
Distt.Nagaur 
(a) Nagaur Tehsii 
(b) Jaya1 Tehsil 

2,7 4,281 
1, 21, 548 

4 661 
2,0 56 

Distt. Jodhpur 
(a.) Phalodi Tehsil 2,55,395 7,524 

TOTAL 49,52,489 11,7 3,350 

Source : District Census Handbook (1981) of 
District Ganganagar, Bikaner, 
Jaisalmer, Churu, Nagaur and Jodhpur. 

5 



If the planning is confined to the irrigated area only, 

then the development will take place in linear fashion 

which is not economical and good from planning point of 

view. Moreover, the canal tract is free from, minerals 

and other natural resources, which can contribute to 

diversified economic base. Important mineral s like 

gyp sum, lignite lime stone, fuller's earth etc. occur 

on periphery of canal tracts. Other factors influencing 

the delineation of the region are:- 

(1) 
	

Entire Western Ra ja sthan is a desert, of which 

canal tract covers only 1/10th part• Therefore 

some part of this desert to which the benefits 

of the canal could be extended conveniently 

are taken in the re gion so that the maximum 

possible area of the desert is reclaimed and 

put to productive use. 

( ii) The area s where  the geographic conditions a re 

same have common problems of development. 

Thus, the areas where climate and other natural 

conditions are found as same have been inclu-

ded in the region. 

(iii) While delineating the region it has been taken 

care of that two widely different groups are 

not brought together. Homogeneity in them 

would make the development more convenient. 
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(iv) Areas influenced by the central force like 

Delhi, Jaipur, Narbada Valley etc. are exclu-

ded from the region. 

(v) While demarcating the region it also has been 

seen that how best the existing administrative 

system is used without bringing much changes 

in it. Thus, the international border with 

Pakistan and border with Punjab and Haryana 

become firm western and no rthe rn bounda ries 

of the region. The eastern and southern bound-

aries of the region are formed by district 

and tehsil boundaries. The smallest adminis-

trative unit in the region in kept as a tehsil. 

On the basis of the criterian mentioned above, 

the region has been delineated and includes four complete 

districts namely Ganganagar, Bikaner, Churu and Jaisalmer, 

and parts of Jodhpur and Nagaur districts. (Refer Table 1) 

1.3 OBJECTIVE AND SCOPE OF THE STUDY 

Indira Gandhi Canal project is one of the pionee-

ring projects in the world, involving huge expenditure but 

with high expectations to come. The economically backward 

state like Rajasthan has devoted Rs. 50 Crores in the 



outlay of 1986-87 budget which is 8.67.$ of the total 

outlay. This contribution could be made only at the 

cost of other important programmes. Therefore, in 

order to obtain,optimum results from the project 

a cautious z-nri comprehensive planning approach is 

necessary. For proper utilization of the resources, 

mass scale human settlements are required and it is a 

must to give attention to the location of settlements, 

their size and interlinkages. 

Author is a resident of the region and has 

faced such problems. It is his :\personal experience 

which tempted him to take up this study. The study aims 

to evaluate positive and negative potential of the 

region, the capacity of the potential to absorb popula-

tion and their spatial disposition. Moreover, the 

activities in Indira Gandhi Canal region in last few 

decades will be analysed and attempt would be made to 

identify the salient problems of the region in respect 

of the physical, climatic, economic and demographic 

characteristics. The study also intends to find out 

existing settlement hierarchy in the region, because 

in absence of preplanned settlement hierarchy it 

would be difficult to decide about the amenities and 

facilities to be provided in each settlement, as 

each settlement has its respective claim for various 

facilities. After analysing the existing conditions 

11)  
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author aims to give proposal for hierarchy of settle-

ments in irrigated area and industrial development on the 

basis of indigeneous resources. And finally general 

suggestion and directives for the development of the 

region- 

1. 4 LIMITATIONS 

Indira Gandhi Canal region includes four complete 

districts, namely, Ganganagar, Bikaner, Jaisalmer and 

Chum and parts of two districts of Jodhpur and Nagaur. 

Due to limited time available the study is restricted to 

three districts, Ganganagar, Bikaner and Jaisalmer, 

which constitutes 70-A of the total area. The study is 

mainly based on the secondary data collected from 

various Govt. depa rtment s . The contempleted hierarchy 

of settlements in irrigated area has only been applied 

to area under Fugal distribution system. The micro-

climate of the region has not been dealt with due to 

scarcity of the time. 



CHAPTER 2. PHYSICAL AND CLIMATIC CHARACTERISTICS 
OF THE REGION 

2.1 LOCATION 

The Indira Gandhi Canal region is part of 

Western Rajasthan. It extents between latitude 27°N 

to 30°N and longitude 70°E to 75°E. The region consists 

of an area of about 11,7350 Sq. Km. To its north 

lies the state of Punjab and towards West it is bounded 

by Pakistan. District Jhunjhunun, Siker, Nagaur, Jodh-

pur and Barmer forms eastern boundary of the region. 

2.2 TOPOGRAPHY 

The region has desert topography, fully covered 

with sand dunes and representsthe mo st arid part of 

the country. The region, in general has a east-west 

slope of 1 in 500.The study of the behaviour 

of the sand dimes, the most common feature of the 

region will help in finding out the ways and means as 

to how best their existence in the area can be avoided 

or utilised for planning purpo se s• The type s of sand 

dunes spread over the region can be categorized in to 

following three types: 

(i) Longitudinal Sand Dunes 
(ii) Barchands 
( iii) Transverse Sand Dunes 

12 
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The Longitudinal dunes run parallel to the prevailing 

wind direction (Prevailing wind direction in the region 

is south-West)• In such dunes longer axis is parallel 

to the direction of the wind. The Barchands are crescent 

shaped dunes with their concave interior sides facing 

the wind direction. The transverse dunes are formed 

across the wind direction and longer axis is usually 

at right angles to the direction of the wind, The trans-

verse sand dunes are stagnant in their formation, on 

the contrary, the longitudinal dunes are of shifting 

nature. The nature of shifting sand dune is very typical 

and they move along one and same direction in which 

they had been moving all the while in the past. There-

fore longitudinal sand dunes are more dangerous and 

require more care. 

2.3 RAINFALL 

The average annual rainfall in the region is very 

low. It is 28.8 cm at Bikaner, 21.5 cm at Ganganagar 

and 17.2 cm at Jaisalmer. This is the lowest average 

annual rainfall received in any part of the country. 

The general trend of the isohytel lines..is from north 

east to south-west. The main peak in the annual rain-

fall distribution is in July and August. These are 

Monsoon months of the year and nearly 90% of the rainfal: 

15 
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is received during this period. The number of rainy days 

receiving rainfall of 2.5 cm or more is least in 

Jaisalmer (8 days). This number increases from West to 

East and South to North. They are generally between 13 

and 20 in the whole region. The heaviest rainfall ever 

recorded in a day has been 10 cm at Ganganagar and 14 cm 

at Bikaner. The possibility of agriculture on the basis 

of such a scanty rainfall is very gloomy. On an average, 

one famine year in every five years is common. 

2.4 TEMPERATURE 

The peculiarity of the climate of the region 

is extremes of temperature. There is remarkable seasonal 

and diurnal fluctuation in the average maximum and 

minimum temperature. The winter is quite cold and at 

many places temperature even falls below freezing 

point . The period from December to February constitutes 

the cold season. 

The temperature starts rising by the middle of 

march and the hot season 'prevails during the period 

April to June. May is generally the hottest month of 

the year. The mean maximum temperature in May ranges 

from 40°  to 44°C through out the region and mean minimum 

temperature ranges from 24°C to 270C. 
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The diurnal fluctuation in temperature is 

direct result of extreme radiation conditions which nor-

rrally prevailing with low humidity and little cloudiners 

to interfere with either incoming or outgoing radiation. 

On account of dryness of atmosphere, clear skies and 

sandy nature of soil, the heat during day increases very 

much and there is radiation of heat from earth soon after 

sunset. Thus, temperature starts falling immediately 

after sunset. 

The table 3 shows the average monthly maximum and mini-

mum temperature in Ganganagar, Bikaner and Jaisalmer. 

2.5 HUMIDITY 

Humidity is very low through out the region, 

except during and shortly after the period of rainy 

weather. The relative humidity is minimum during sumer, 

lowest being in April. Relative humidity during Mansoon 

mouths is maximum, being highest in August which is 

the rainiest month. There is a remarkable wasonal 

variation in the humidity. When all other parts ex-

perience a low humidity during dry winter months 

Ganganagar shows slightly higher humidity. This,is due 

to the irrigation facilities available there. (Refer Table 4) 



2.6 WIND 

The general wind direction in the region is 

south west. The wind speed is highest in Jaisalmer and 

decreases towards north. Dust storms are very common 

during summer season, when hot wind prevails over the 

region. Maximum number of dust storms occur in June.-  

These sand storms are more severe and common in north 

(Ganganagar) than in south. The dust raising winds 

blow from south-west and south all over the region 

during summer. The speed of wind is found to be 20 to 

30 K.M.P.H. During winter, the winds are generally 

light, north-easterly and northerly winds are more 

frequent than those from other directions. (Refer Table 5) 

Sand storms and high speed winds make the life 

of the inhabitants of the region miserable. The study 

of wind speed and direction is usefull in deciding 

street orientation and housing pattern to reduce the 

effect of storms. 

2.7 GROUND  WATER  RESOURCE 

The Indira Gandhi Canal region seriously suffers 

from varied problems associated with the scarce supply 

of water. The severity of the problem obviously increases 

with increasing aridity and is at its peak in the districts 
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of Bikaner and Jaisalmer. Under such severe condi-

tions water is a very dear thing. During old days 

human settlements clustered around a well or a tank 

which used to provide drinking water to the inhabi-

tants. This explains, why the name of the most of 

villages in the region ends with 'Sae meaning 

presence of a tank or a well. 

The underground water table in the regidn is 

very deep and discharge is small. The fig. 5 shows 

the depth of water table in the study area the depth 

varies from 20M to 120M. For qualitative analysis 

of the under ground water, Central Arid Zone Research 

Institute has tested water samples of 162 wells which 

shows total soluble solid varies upto 180 ppm in 

2.5X samples, 180-1500 ppm in 32.1X samples, 1500-

3200 ppm in 30.8;,G samples,3200-5000 ppm in 22.2,( 

samples and 5000-7000 ppm in 10.5. samples. According 

to ini•H.O. permissible total soluble solids in drink-

ing water in 500 ppm but water containing total solu-

ble solids more than 1500 ppm can not be used for 

drinking purpose. Therefore, nly 34.6,/ of the total 

water is suitable for drinking purpose. The location 

of areas having potential sweet water has been shown 

in fig. 6. 
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CHAPTER 3. SOCIO-ECONOMI C CHARACTERISTICS 
OF THE REGION 

The ultimate aim of planning, whether socio-

economic or physical, is welfare of the community. If 

community welfare is to be achieved through planning 

activity, it becomes imperative to have as much know-

ledge of socio-economic structure of community as 

possible. 

3.1 POPULATION GROWTH 

There had been sharp increase in population 

in three districts under study in the period 1921-81. 

The table 6. shows that the nate of growth of popula-

tion, in Ganganagar, Bikaner and Jaisalmer is much 

faster than that of India and Rajasthan. The year 

1921 is known as 'Big Divide' because prior to this 

the population of districts, state and country increased 

slowly but after this period it has increased rapidly. 

The main cause of rapid growth of population for India 

and Rajasthan is decline in death rate and not an 

increase in birth rate. The higher rate of growth of 

population in the study area is mostly due to imigra-

tion to the canal irrigated area. 
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3.2 URBAN-RURAL DI STFtI BU TION 

The study of rural-urban distribution is help-

ful from the point of view of assessing the degree of 

urbanization and economic development that has talon 

place in the region or any particular area. 

The percentage of urban population in Ganga-

nagar, Bikaner and Jaisalmer is 20.6,X , 39.5( and 

13.55$ respectively. The percentage of urban population 

in Bikaner district is higher than that of Rajasthan 

(21X). However, the distribution of urban population is 

not uniform, out of 3,35,885 persons living in urban 

area 2,87,712 persons (8514) are concentrated at Bikaner 

only. In Bikaner district, barring Bikaner, there is 

no other town having population more than 25000 persons• 

In Ganganagar district, although there are 

sixteen urban centres but distribution of urban popula-

tion is not uniform. Except Hanumangarh (60,071 persons) 

and Ganganagar (1,23,692), no other town has population 

more than 50,000 Jaisalmer is predominantly rural in 

character, there being only two urban cent re s, Ja isalmer 

and Poka ran with population 22,041 and 10,886 persons 

respectively. (Refer Table 7) 

3.3 POPULATION 'DENSITY 

The pressure of population on land is always the 

28 
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crux of the problem for the planners. The density data 

are needed not only for planning balanced population 

distribution but also for achieving maximum economy in 

space. 

The Indira Gandhi. Canal region being situated 

in extreme western desert area of the country, has the 

lowest population density in the country. The popula-

tion density in the region varies from 4 persons per 

Sq.Km. in Jaisalmer Tehsil to 282 persons per Sq.Km. in 

Ganganagar Tehsil. The fig. 7 shows the population 

density in the various parts of the study area. The 

density which is lowest in the south-western part of 

the region (Jaisalmer district) shows a gradual trend 

of increase towards north and north-east. The density 

increases with increase in cultivated area. Ganganagar, 

due to its irrigation facilities, has maximum concen-

tration of population. 

3.4 OCCUPATIONAL STRUCTURE 

Economic condition of the people of any region 

depends to considerable extent on the type of occupation 

they have, because per capita out put varies considerably 

from one type of occupation to other. People who are 

engaged in manufacturing industries earn more than per-

sons in agriculture. 

In Indira Gandhi Canal region the most pre-

dominant occupation of its people is agriculture and 
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livestock rearing, inspite of the fact that th'_,  region 

has arid climate which makes cultivation of lvnd a 

very difficult and precarious occupation. Ac shown in 

the table 8 	the ratio between working and non work- 

ing population is about 1:2. The marginal working 

population is very low, it is around 4$ in all three 

districts. Out of the total working population, 57.8$ 

sales and 55.42$ females in Ganganagar district, 

52.06$ modes and 61.67$ females In Bikaner district, 

and 58.73$ males and 54.29$ female in Jaisalmer dis-

trict are cultivators.(Refer table 9). 

Livestock rearing which is an important 

economic activity of the people of the region, has 

not been categorised separately in the district census 

Hand to tr-k 	It has been grouped with otIler-workers. 

But In practice, it is found that livestock rearing 

is sub-sidiary occupation to cultivation. Each. 

farmer family, although categorised as cultivators, 

also earns their livelihood from livestock. 

MINERAL RESOURCES 

Next to Bihar, Rajasthan pc-rasesses the widest 

range of 'Mineral deposits. However, inspite of widely 

diversified character of its mineral deposits, the 
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state does not emerge as an important mineral producing 

area. It is due to the absence of basic minerals like 

coal and iron. The Indira Gandhi Canal region is also 

rich in mineral deposits of nonferous and non mettallic 

type but most of the deposits are still unexploited. 

There is great possibility of occurrence of petroleum in 

the Jai calmer area where gas has already been found. 

The fig. 8 shows the location of occurrence of various 

minerals. 

The wide range of minerals found in the region 

are described in the following paragraphs: 

(a) Gypsum: Out of the total estimated reserve of 

468 million tonnes in the country, about 384 

million tonnes are found in Indira Gandhi Canal 

region. The location of the occurrence of 

Gypsum is shown in fig. 8 . The gypsum is of 

good quality and contains gypsum equivalent 

ranging from 85.9 to 99.4 percent. Gypsum 

has varied industrial use , it could be used 

for manufacture of cement, fertiliser, and 

plaster of paris etc. 

(b) Lignite: Occurrence of lignite have been 

reported at Palana 9 Khari, Channeri and Ganga-

sarawar in Bikaner district. Of these, the 

deposits at Palana which is situated 20 Km 

South West of Bikaner city is most important. 
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The reserves of lignite at this place are 

estimated as 28.43 million tonnes. 

( c) 
	

Fuller' s Earth: 	The deposits of fuller's 

earth are found in the districts of Bikaner 

and Jaisalmer. Total reserves are estimated 

as 85 million tonnes. It is mainly used for 

the purification of the vegetable oils. 

(d) White. Clay: 	Deposits of white clay are found 

at Modh, Kothi, Kolayatji and Raneri in Bikaner 

district. The reserves are estimated about 6 

million tonnes. This clay is suitable for 

making high grade porcelain wares, crockery, 

lowtension insulation etc. 

(e) Glass Sand: 	Deposits of glass sand are 

found about 5 Km from Kolayatji in Bikaner 

district. The total reserves are estimated 

of the order of 14 million tonnes. This 

mineral could be utilised for manufacture of 

glass ware and sodium sillicate. 

( f) 
	

Sand Stone: 	Red stone of Dulmera in Bikaner 

district and yellow sand stones of Jaisalmer 

are very famous as unique building stone. The 

amount of reserves are not known. 



3? 

( g) 	Bentonite: Deposits of bentonite a re found 

near Bikaner andtraisalmer. Bentonite is used 

in drilling mud mixtures, purification of 

vegetable oils and as a filler material. 

3.6 	INDUSTRIAL DEVELOPMENT 

Barring two A gro ba sed industries (Sugar  and 

Textile industry) at Ganganagar and one woolen industry 

at Bikaner, no largescale industry have come up, ins-

p ite of the fact that region is rich in mineral and 

livestock re sources. Inadequate development of trans-

portation and communication facilities, lack of full 

knowledge about local resources absence of water and 

cheap power, and 	nonavailability of skilled labour 

are main impediment on the way to industrial development 

in the region. 

3.6.1 Existing Industrie s  

(a) 	Sugar Factory: 	There is one sugar factory at 

Ganganagar with a crushing capacity of 1000 tonnes 

of sugarcane per day. The unit employs 1200 workers 

during the busy season and 400 workers in off 

season. It is producing 40,000 quintals of 

sugar per annum. The entire quantity of mollasses 

available as byproduct is utilised by distillery 
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attached to it • Distille ry manufa cture s wine , 

syrups and vinegar. 

	

(b) 	Cotton Textile Industry: Another large scale 

industry of the region is cotton textile industry 

at Ganganagar. It is equipped with 15,296 spindles 

and 380 loams. The unit provides employment to 

1350 workers and produces 125 lakh metres of 

cloth and 18.82 lakh kilograms of cotton yarn 

per year. 

	

c) 	WoollertInd.ustry: 	Ten years back one state 

woollen mill was opened at Bikaner. Raw material 

for this industry is available in abundance. This 

mill engages 500 persons and presently its main' 

production is wool yarn. 

	

(d) 	Small Scale and Cottage Industries: 	Small scale 

and cottage industries provide large scale employ-

ment and require less capital, they offer an 

effective method to ensure more equitable distri-

bution of national income arxi mobilize resources 

which would otherwise remain unutilised. In Indira 

Gandhi Canal region the small scale industries of 

modern type are poorly developed. The industrial 

structure is dominated by traditional cottage 

industries the modern industries operated by power 

are almost insignificant. Most of the small scale 

industries are based on the locally available 
resources. 



CHAPTER 4. IMPACT OF THE CANAL ON THE REGION 

The paucity of water was a major impeddment on 

the way to development of the region. Now with the 

advent of Indira Gandhi Canal a number of primary and 

secondary activities could be possible. A prosperous 

economy is likely to emerge in the region. In other 

words, the canal w ill truly transform the desert 

from its present sandy dry land in to fertile stretch 

humming with life and activities. 

4.1 DENSITY OF POPULATION  

Ever since the begining of human civilization, 

most of the settlements have cone, up land flourished 

along the water bodies. Because at such places food, 

water and transportation were at hand. sane impact could 

be seen in Indira Gandhi Canal region. The density of 

the settlements as well as density of the population is 

higher in the irrigated area of the region as compared 

to unirrigated area. This impact is shown on Suratgarh 

tehsil of Ganganagar district. (Refer fig.9) 

4.2 INTENSIVE CULTIVATION  

The table 10 shows the year wise production 

and area under cultivation from 1974 to 1985. The area 
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where nothing grew till few decades ago has produced 

131391 tonnes of wheat, 26460 tonnes of gram, 68434 

tonnes of mustard and 102747 tonnes of cotton in the 

year 1984-85. The main crops in the region are wheat, 

gram, mustard in Rabi season, and paddy, cotton, jawar 

in kharif season. Cropping pattern has also been tre-

mendously changed it can be seen from the table 

that in Rabi season the area under wheat is decreasing, 

whear as that under mustard is increasing. Similarly 

area under cotton is increasing continuously. Besides 

this, some new crops like groundnut, which was non-

existent before 1978, now the production is 25,503 

tonnes and it is expected that it will increase in the 

coming years. This intensive cultivation is bringing 

prosperity in the region. 

4.3 FLORA AND FAUNA 

The flora of the region has tremendously 

changed after the introduction of the canal. There is 

a thick line of trees along main water channels and a 

large area is under double cropping pattern. At a 

regional landscape scale, the earth surface appears 

to be fully covered with green and colourful flora in 

the form of crops during the Rabi and Kharif season, 

particularly in the stage I area. It does not appear 
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to be a desert area at all as it was in the past. 

The fauna system of the region has also changed 

tremendously with the incoming of water in abundance. 

These days the fauna of the area includes wild life in 

the form of Chittal, Blue Bill, Jackal, Fox, Rabbit 

and birds of various types. 

The changed flora at large in the region has 

helped in reduction in soil erosion by winds, reduction 

of the severness of the dust storm, improvement in the 

climate and enhancement of the aesthetics. The changed 

fauna has affected the region both in positive and 

negative sense. While they help in pollination and 

control of pests etc. on the other hand damage to crops 

is caused directely and through introduction of new 

diseases. 

4.4 FISHERY AND FISH FARMING 

The availability of water, both static and 

flowing provides opportunity for fishery. Water can 

be diverted from the canal and fish farming can be 

integrated with irrigated agriculture. This may give 

a new direction to the economy of the irrigated area. 

In 1985-86 the total fish production was 2.92 lac -

Kg and total money received from fishing tenders worth 

Rs. 28.67 lakh. 



4.5 DESERT CONTROL (AFFORESTATION) 

It is feared that the 'Thar Desert' is marching 

in to fertile land of Uttar Pradesh, Delhi, South Punjab 

and Haryana. Recent topographic surveys show that the 

great Indian desert of Rajasthan has been spreading out-

wards in a great convex arc through Ferozpur, Patiala 

and Agra towards Aligarh and Kashganj at the rate of 1/2 

mile per year. The green belt that the Indira Gandhi 

Canal will raise in its command area will be an effective 

check to this process. 

Shifting sand dunes are biggest menace for the 

inhabitants. Stabilisation of sand dunes could be possi-

ble to some extent with the canal water. This has 

helped in protecting fertile fields, human habitation 

and 14n.es of communication from drifting sand. 

4.6 NATIONAL SECURITY  

The 1965 war with Pakistan has proved that the 

'Thar desert' which had been taken as a natural barrier 

can be easily crossed over with the help of modern tech-

nology and machines. The vast stretch of unoccupied 

land all along the border thus becomes a danger of foreign 

invasion. The Indira Gandhi canal project which will 

inhabitate the 45 Km wide stretch of the land all along 
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the border w ill help in defending our we stern frontrier. 

4.7 WATER LOGGING 

At many places, particularly in stage I area 

where claycontent of the soil is a bit higher, the land 

gets water logged. For agricultural purpose, land is 

called water logged when its productivity and fertility 

is affected by high water table. The major cause of 

water l6gging is seepage from canal system and over 

irrigation of fields. In water logged area cultivation 

operations are almost impossible. The rise of water 

table also causes accumulation of alkali salt on the 

surface soil. Moreover, the climate of water logged 

area becomes damp and formation of stagnant pools may 

become breeding places for mosquitoes. The climate 

thus becomes extremely detrimental to the health of 

community. 

To prevent the areas from getting waterlogged 

the lining of the canal must be effective. The culti-

vators should be educated for economic use of water 

and induced to divide his field in to tKiaries' to 

avoid wastage. The losses by percolation from field 

channels are of the order of 20y. and above, their lining 

will further check the inflow of canal water to subsoil 

through field channels. Otherwise sprinkler method for 

irrigation could be used. 



CHAPTER 5. ANALYSIS OF PRESENT AND PROJECTED 
SITUATION 

5.1 EVOLUTION . OF SETTLEMENTS 

Historically, the area was having well deve-

loped civilization during Mohanjodaro Harappa period. 

The exacavation work of the department of Archaeology, 

Government of India, during sixties has revealed that 

Kalibanga was developed exactly on the same pattern 

of the town of Mohanjodaro and Harappa. The region 

was, once, quite flourishing and full of habitation. 

But slowly the region started converting in to arid 

landscape devoid of human habitation. 

Agriculture and animal husbandary have been 

the main occupation in the region throughout the 

history of human habitation. When ever there was few 

inches of rainfall, people tried to till the land 

but again a continuous drought spoiled all prospects 

of good harvest. Eventually people had to depend 

on their cattles, which lead. to nomadic culture. As 

it is expected in nomadic culture, the scattered 

settlements with small population were distributed. 

throughout the region. As shown in fig. 11 , there 

were onl Y six towns in the region before 1901, and 
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from 1901 to 1941 only five towns more came up making 

total number of towns as 11. There was a sharp 

increase in the number of towns during 1941-51 period, 

seven new towns came up during this period. The major 

reason far this increase was migration from Pakistan. 

After 1951 six more towns were added, two in 1971 census 

and four in 1981 census. All these six newtowns have 

come up in Ganganagar district only. 

5.2 EXISTING SETTLEMENT PATTERN 

The Indira Gandhi canal region is predominently 

rural in character. About 80% of total population of 

district Ganganagar and Jaisalmer lives in villages. 

Although the percentage of rural population is compara- 

tively lesser (60.47X) in Bikaner district, but 86X of 

the total urban populations lives in Bikaner only. Out 

of total inhabited villages 55.25X in Ganganagar, 25.04X 

in Bikaner and 42.21% in Jaisalmer district are having 

population less than 200 persons and only 3.65X, in 

Ganganagar, 9.81X in Bikaner and 1.73X in Jaisalmer 

have population more than 2000 persons (Refer table 11). 

This can be concluded from this table that scattered 

settlements with small population are distributed in 

all three districts. In Bikaner and Jaisalmer district 

the average inter village distance is about 22 Km, 

\GA c1 3 3 '8 

(entrft# Ltrulti 	
"cm,r!Te 

50 



C\1 • 
0 

al 
te.1 
• 

0 

co • 
00 N 

1 
0 a) 
0 
0 rct c) 	I 

rQ  

N. 
• 

O 

5
,0

0
0
- 9

, 9
99

 

o
f
 D

is
tr

ic
t 

U) 
a) 
40 

H 
I 
0 

- 0 
O LC\ 

O 
• 	 

01 
01 

0 
0 

4.3  

CC) 
CO 

LI\ • 
0 

tr\ 
00 N 

CO 

	

CY) • 	N N 

	

tr1 H 	H • 
C■1 

• C\▪ 1 

	

,.1- 	c0 

	

0 	tc\ 
te't 	• 	LC\ 	• 
•si-  in 	Ni-  H 

	

H. CV 	H t.(\ 

0 
o. 

r'l 	• 
C- 0 
Lrl 0 

a) 

•
Pq 

Cd 

ci-I 
0 

bj) 

CO H 
• 01 fd 

P 

0
F-D 

zA 	O rd 
0.) 	pq 

cd 
(Li 	rd 
• 0 

CO od 
g 

.1.-1 
0 	CO pq 

CO 	CD es 
Cts 

-p - 
O 0 Ci3 • .r4 g 

0 be 
(1) 

fat 0 .01 

0 
Cd  
$4 	0 

••■■ 
0 C.) 0 

C.) 

40 

WI 0 ti) 

le
ss

  t
he

n  
20

0  

If\ CV 
01 • 

0 
0 
• 

0 
,91 

r9 

C) 

2 

0 
H 
Ea 

O 
11-1 

crl 

1-q 
H 
ry 

0 

H 

r.,24 
El 
U) 

ai 



    

O 
O 
O 

a 
0 
LC 

O 
O 
O 
0 

H 

-  
1,
00,

000 

O 
0 

O 
a 

O 
LIN 

 

O 
p 
cd 

O 
0 

0 
a 

0 

0 
a 

    

    

    

r-I 

00 

1
0
,0

00
 -
  
20

,0
00

 

cd 

O C\J 

Pq 

to 

W. 

to 
N 

Cl 

° 

4 

rr-4 
O 

tD 
p 
H 

9-1 

0 

rd 

tJ 

vd 
Pq 

a 

Ct 

8 

-P (1) 
0 

R 
4. ID 

(Id 

1-z 

52 

D
is
tr

ic
t
 C
e n

su
s  

H
an

d  
B

o
ok

 (1
98

1
)  

;-1 

cd 

(13 

DI
S

TR
IB

UT
IO

N 

0 

0 

tQ 	0 

0 	
a 

0 

0 

0 

tD 	0 

121 	IC' Po
p

ul
a
ti

o
n  

S
iz

e
  



where as it is about 12 Km in Ganganagar district. 

5.2.1 Urban Centres 

In all, there are 24 urban centres in three 

districts under study. There is a great variation 

in population size of urban settlements. As shown in 

table 12 , only two towns, Ganganagar and Bikaner 

have population more than one lakh. Out of 24 urban 

centres ,12 lie in the population range of 10000-20000 

persons. It is evident from the table 12 that modern 

urbanization trends have not been much effective in 

this region and urban centre s a re mostly concentrated 

in Ganganagar district (16 out of 24). 

5.3 LAND MANAGEMENT IN IRRIGATED AREA 

5.3.1 Land Di st ribut ion 

With local exceptions, land in the Indira Gandhi 

canal command area is Government owned. The canal command 

area is along our international border with Pakistan. • 

Therefore special attention is to be given while allott-

ing the land, so that unscrupulous elements could not 

create any problem. 

The whole area is divided into squares. The 

reallotment of the land to the existing land holders is 
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also done in the shape of murabbas (squares). Practi-

cally, whole land is divided into blocks, each Block 

is further devided into 64 Murabba s, one murabba 

consists of 25 Kilas and one Kila is equal to 25 Biswa. 

One Biswa = 33' 	x 33v 

One Kila = 25 Biswa = 165' x 165' 

One Murabba = 25 Kila = 825' x 825' 
15.625 acres 

6.25 ha. 

One Block 	= 64 Murabba= 6600'x6600' 
1000 acres= 404.55 ha. 

The standard, allotment is one Murabba (6.25 ha.). 

The allotment is made by lottery among qualified 

farmers. The policy of Rajasthan Government has been 

to give priority in land allocation to the persons 

as given below 

(a) Existing land. owners. 

(b) _Agricultural graduates 

(c) Land less person of the same village 

(d) Land less person of same tehsil 

(e) Land less person of other tehsil of 
same district and persons of continguous 
tehsil of same district, major part of 
which is in the Indira. Gandhi canal 
command area. 



(f) Land less rersons of such contiguous 
district of Rajasthan which does not have 
major or minor irrigation project. 

(g) Land less persons of any other district 
of Rajasthan having no major or minor 
irrigation project. 

The work of allotment is done by allotting authorities, 

one at each tehsil. The basis of allotnEnt is that the 

farmers could occupy the land before the water of the 

canal reaches to that area. 

5. 3. 2 Revenue Collection 

The price charged for the land in irrigated 

area depends upon the productivity of the soil. The 

price charged for different categories of land. is as 

follow s: 

Soil Class Price Per hectare in Rs. 

Nall Soil 5,600 
Light loam 4,725 
Sandy loam 3, 500 

The land not with in irrigation command is charged Rs.10.50 

per hectare. 

The payment is spread over 15 years, begining 

with the year in which irrigation water first becomes 

available. The rate of payment is graduated from 2 per-

cent of cost in the first year to 8x in sixth year and 

thereafter. 
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5.4 MIGRATION 

It is expected that the people will migrate in 

big numbers to the canal irrigated tract. It has already 

been discussed about the policy of state Government for 

allotment of land (see 5.3.1) to local land less labours 

and persons of Rajasthan only. This will check people 

coming from outside the state, specially from Punjab 

and Haryana. Therefore migration would be mostly inter-

nal in nature. It is very difficult to assess the magni-. 

tude of migration from various directions, nevertheless, 

it is expected that major amount of migration will take 

place from district of Ganganagar. Other areas where 

from people will migrate are unirrigated area of Bikaner 

and Jai salmer districts, and churu and Nagaur district. 

A small percentage of migrants (say about 10X) are also 

expected to come from out side Indira Gandhi canal 

region to this canal tract. The fig.12 shows the trend 

of migration from various directions to canal tract. 

Since migration will be mostly internal in 

nature, the growth of population of three districts 

will not be affected much by this factor. However, it 

is anticipated that bikaner area will flourish indus-

trially when mineral deposits in the area will be fully 

explored. The influx of population from Jodhpur and 

Nagaur areas is expected to occur due to industrial 

development in Bikaner. 
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5.5 POPULATION PROJECTION 

Estimation of population is a, pre-requisite and 

vital part of planning analysis. Long-rangeAblanning 

can not pherhaps be under taken in a rational and rea-

listic manner unless it is based upon: the fundamental 

facts of population growth. There are various methods 

of population projection and it is essentially a matter 

of judgement to select most suitable method for the 

region. 

Commonly used methods for population projection 

are as follows: 

(e) Arithmetic progression method 

(b) Geometrical progression method 

(c) Logistic Curve Method 

(d) Graphical projection Method 

(e) Graphical Comparison Method 

5.5.1 Arith-metic Progression Method 

The method is based upon the assumption that 

the population is increasing at constant rate. The 

future population Pn after n decades is given by 

Pn 	P + nI 

Pn = Future population at the end of n decades 

P = Present population 

I = Average increment for a decade. 
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5.5.2 GeoMetrie P3tizsettibh Method 

In this method, it is assumed that the percen-

tage increase in population from decade to decade 

remains constant. Thus tave ra ge value of the percentage 

increase is calculated and population Pn  after n 

decades is given by 

I 	n 
Pn 	P ( 1 	) 

where 	I = Average percentage increase per decade. 

5. 5. 3 Logistic Curve Method 

In this method it is assumed that the rate of 

increase of population never remains constant, but it 

grows according to logistic or S curve. Therefore in 

starting, rate of growth will be slow, followed by high 

• rate and to a progressively lower rate of the saturation 

population. 

5. 5. 4 Graphical Extension Method 

In this method, a graph is plotted between time 

and population with the help of census data of previous 

few decades, so that the shape of the population curve 

is obtained upto the present. The curve is then carefully 

extended upto the desired year. 

59 



5.5.5 Graphical Comparison Method 

In this method, the areas having conditions 

similar to the area whose future population is to be 

estimated are first of all selected. It is then 

assumed that the city under consideration will develop 

as the selected area have developed in the past. 

5.5.6 	Selection of Particular Method 

To select any particular method to project the 

population of the three districts under study area, it 

is a must to understand the suitability of that method. 

The Arithmetic progression method is only suitable for 

areas where future growth is practically controlled and 

constant increment occurs periodically. The Geometrical 

progression method is very well applicable to the areas 

with unlimited scope for expansion and development and 

large scale industrialisation is likely to occur in the 

future. The Logistic curve method is suitable in case 

where the rate of increase or decrease of population 

with time or population growth is likely to reach the 

saturation limit. The Graphical extension method is 

very approximate method, where as for Graphical compari-

son method it is very difficult to find out the similar 

a rid area in the country. 
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When all said and done, the Geometrical pro-

gression method is best suited for the region. Becousn 

hitherto, the region is totally undeveloped and large 

scale industrialisation and agricultural development 

will take place in corning years. 

5.5.7 

(a)  

Projected population 

increase per decade 

+ 34.37 + 	45.62 

Ganganagar 

I 	= 

District: 

Average percentage 
(From 1941 to 1981) 

54.58 + 18.01 + 64.64 
5 

43.44s 

Population according to 1981 census 
20,29,968 Persons 

	

P2001 	= 

	

n 	= 

Projected population for 2001. 

No. of decades 	= 	2 

p2001 	= 
I 	n 

p1981 (1 	100 ) 

43.44 	2  . 20,29,968 { 1 + 100  

P2001 	= 41,76,666 persons 

(b)  Bikaner District : 

I 	- 34.29 + 8•77  + 29.56 + 28.94 + 48.09 	. 
5 

= 34.62 ‘$ 
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62 

2 3 

P1981 = 8,48,749 persons 

n = 2 
34.62 1 P2001 = 8,48,749 [ + -76— 

'2001 = 15,38,150 persons 

(c). 	Jaisalmer District : 

44.84 + 18.82 + 28.80 + 13.10 + 23.28 
g 	 5 

= 25.76 

P1981 = 2,43,082 persOns 

2 
25.76 -1 2 

= 2,43,082 [ 1 + P2001 

P2001 = 3,84,450 persons 

5. 6 TRANSPORTATION NT -WORK 

In the modern economy the transportion is a major 

infrastructure for development of any region• Increasing 

economic activities require and ultimately depend on increasing 

mobility. Therefore it is a rust to envisage a system of 

transport network which will facilitate the distribution 

of fertilizers, better seeds and improved agricultural 

implements to the recotest of farm land as well as collec-

tion of surplus farm products to be transported to Mandi 

towns. 
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ROAD ENCROACHED BY SAND DUNE 
FIG. 14 



Total rail length in Ganganagar, Bikaner and 

Jaisalmer district is 824 Km. ,491 Km. ,and 105 Km. 

respectively. This rail length gives 1.8 Km. length 

per 100 Sq.Km. in Bikaner, 4 in Ganganagar and 0.27 

in Jaisalmer. Therefore, the rail net work coverage 

with respect to the geographical area is very low 
(Refer Table 13). 

The fig.13 shows the transportation network 

in the study area. All the three districts have a net-

work of painted metalled roads, gravelled roads and 

weather roads. Two National Highways (NH 11 and NH 15) 

pass through the region. Total road length in Ganga-

nagar is 2034 Km. whereas in Bikaner 1366 Km• ,and it 

is 1976 Km. in Jaisalmer district. As shown in the 

fig.14, a large part of these roads get burried under 

sand and becomes unserviceable during summers. But 

in absence of any other alternative means of transport, 

roads continue to play a vital role in the economy of 

the region. 
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CHAPTER 6 	PLANNING STRATEGY 

With the advent of Indira Gandhi canal, large 

scale development and multifarious activities have been 

envisaged in the region. 	The region provides challenge 

for planners to utilise the resources of the region and 

to visualize their conception and plan on this vast 

land which is almost devoid of any structure. 

6.1 CONCEPT OF THE STRATEGY 

The basic concept of the planning strategy is 

to establish relationship be tween resources of the region 

and population that can be supported by the so resources. 

The major objective of the Indira Gandhi canal has been 

to irrigate a part of the desert, nonetheless, some 

part of the canal water could be utilised. for other pur-

poses to bring about integrated development. To avoid 

the imbalance in economic structure of the region, both 

agricultural and industrial development has s been 

envisaged. This resource based planning strategy would 

help in solving problem of the region and materialistic 

civilization can be established there. 
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6.2 OPTIMUM LAND HOLDING 

To determine the optimum size of the farm, 

d eta d farm ma na gement stud ie s and input-output 

analysis has been done. 

6.2.1 Input-Output Analysis 

Size group of 
holding (Acres) 

Farm investment 
per acre (in Rs.) 

Input-Output 
ratio 

0 - 5 	 235 	 1. : 0.81 
5 - 10 	 168 	 1 : 1.11 

10 - 15 	 115 	 1 : 1.31 
15- 25 	 120 	 1 : 1.35 
25 - 50 	 130 	 1 : 1.41 

(Source: Central Arid. Zone Research 
Institute ( CAZRI) , Jodhpur) 

It is clear from the table that per acre farm 

investment is maximum (Rs. 235) in the size group 0-5 acres 

and. it diminishes to Rs. 115 in size group 10-15 acres. 

Thereafter tendency is reversed. 

The total input comprises of value of human 

labour, value of seed, immures and fertilizers, irrigation 

charges, land revenue and other taxes,and depreciation 

on bullocks and implements. Whereas, the output is total 

inc ome comprising the value of a 11 produce raised on the 



farm whether to be sold or consumed at home. The 

results indicate that output is less than input in 

size group 0-5 acres, it show s slightly ma rgina 1 

surplus in 5-10 acres holding, but the surplus becomes 

significant from the 10-15 acres holding onwards. 

6.2.2 Farm Mena ge ment Study  

Size group of 
holding (Acres) 

Employment of 
human labour 
(No. of labour 
day s) 

Land utiliza-
tion of inten-
sity of Cropping 

0-5 86.13 109 
5•.10 171.88 106 

10-15 254.34 103 
15..25 271.43 93 
25-50 653.62 93 

(Source: Central Arid Zone Research 
Institute (C,AZRI) Jodhpur) 

To keep farmer fully employed, the form must be able 

to provide work for atleast 240 labour days. It is 

only holding in the size group 10-15 acres that is 

able to provide this full employment. Below this, farmer 

will be underemployed and above this size group, he 

will have to hire labour. 
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As size of holding increases the intensity of 

cropping decreases. The tendency seems quite logical, 

because, if farm is small, farmer has to exploit the land 

as fully as possible for subsistence. But this often 

impairs the productivity of the land in the long run. 

High economic result s have be en observed in ca se 

of farm of 10-15 acres. On this basis 15 acre land 

holding could be accepted as the optimum land holding. 

But, the analysis carried out is based on the experiments 

of Central Arid Zone Research Institute (CAZRI), which 

were done at farm near Jodhpur and does not incorporate 

the actual problems existing in the desert area. Besides 

this higher land holding will attract more farmers to the 

area. On this consideration 20 acre land holding has 

been considered as optimum land holding. 

6.3 HIERARCHY OF SETTLEMENTS 

The advent of canal irrigation and great agri- 

cultural and allied development have changed entire 

ecology and economy of the irrigated area. Not only 
existing population is to be settled, but settlers 

coming from out side would require living space.. This 

requires systematic and well planned prograirme of 

organised development of settlements. The 
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correct hierarchy of settlements should ultimately 

result in to the most efficient functioning of economy, 

social life and defence strategy (As the region forms 

western frontier of our country with Pakistan). On the 

basis of these criteria, a three tier system of human 

settlement has been worked out. These are classified 

as follow s 

1. }2a sic Village 

2. Amenity Village 

3. Nandi Town 

6.3.1 Ba sic Village  

This is the smallest unit of human settlement. 

Persons who would settle he re w ill be farina rs a round 

the village settlement. The size of village should be 

such iat it can sustain its educational, heath and 

other facilities. According to Planning Commission, 

Govt. of India , a village needs to have a minimum 

population of 2e0 families to induce stability in the 

economy and social structure. A village size smaller 

than this can not maintain the social overheads. There-

fore, if on average there are 5 persons per family, 

then total population commas out 3000 persons. Moreover, 

basic village must support a prizroary school with 
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enrolment of 150 children. It is assumed that l5x of 

the total population of village is of primary school 

age, and all children attend the school, then the 
15p x-100 population of village would thus be 	 1000 

persons. 

Each basic village should cover an area of 

60 Acres for habitation with a. gross density 10 f 16.6 

persons per Acre. There should be about 250 metre 

thick Green Buffer in each basic village in the south-

west direction. The function of this Green Bu ffer would 

be • 

(a) to reduce the wind -velocity, check dust storms 

and drifting of sand. 

(b) to meet the local demand for fire wood and 

timber. 

(a) to improve the microclimatic condition of 

the area. 

(d) to improve the aesthetic beauty and land-

scape of the area. 

The optimum, land holding found out here is 

20 Acres. Therefore the total command land required 

for 200 families 	would be=200 x 20 = 4000 acres. 

This gives the influence radius around 3 to 3.5 Km., 
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which is reasonable distance to travel for farmers to 

react. their farms. The L3neral criteril,  for locating 

a village site are as follows :- 

(a) Each Basic Village should be located for an 

area of 3 to 3.5 Km. radius, therefore the 

distance between two basic villages should be 

approx. 6 to 7 Km. 

(b) It should be located on uncomnand land so 

that valuable command land_ is not wasted. 

(c) It should be located on higher ground to avoid 

the danger of flooding in case of breaching of 

canal. It should preferably have flat topography 

or a very gradual slope so that roads etc. can 

be easily laid. 

(d) It should be close to some irrigation ehannel 

so that water for drinking purpose could be 

made easily available. 

(e) It should be near a culvert provided on the 

canal distributary, if any, to enable farmers 

to cross over the canal distributary. 

(f) All existing villages should be retained as 

Basic villages. 

(g) There should be enough scope for expansion of 



village, which would avoid acquisition of 

command land in future. 

6.3.2 Amenity Village 

The Amenity village is second order settlement in 

the hierarchy. There are so many facilities and services 

required by rural population that can not be made availa- 

ble in each and every basic village as it is being too,  
sma 11. Thus, there should be a centra 1 and bigger villa ge  

which would satisfy such needs. 
Only existing villages should be developed as 

Amenity villages and population of Amenity villages 

should range from 3000 - 4000 persons. Their services 

should be planned to cater its own population and popu-

lation of 6 to 7 surrounding Basic villages. There-

four total population of 10,000 persons would be served 

by one Amenity village. The facilities to be provided 

should include one high school, allopathic dispensary 

(6 beds), filtered water supply, electricity, co-operative 

bank, veterinary dispensary, work-shop and bus stop. 

The Amenity village should be well connected with the 

villages in its hinterland. The influence radius of 

Amenity village should be around 7 to 8 Kms, therefore 

the distance between two Amenity villages should be 

about 14 to 16 Kms. 
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The location of Amenity village should also 

be decided on the same principles as given for location 

of Basic village (As given in 6.3.1). 

6.3.3 Mend i Town 

Next in the hierarchy of settlements is Mandi 

Town. It is a centre of trade and commerce. Its popu-

lation vane s from -10,000 to 50,000 depending upon its 

location and hinterland it serves. The Mandi Town will 

provide wide range of town level facilities required to 

serve its own population as well as population of its 

rural hinterland. Services like wholesale market, retail 

market, offices of Government departments and public 

agencies connected with development of comrrand area, bank 

services, warehouse and godowns, small and large scale 

industries, higher order educational,medical and cultural 

facilities should be provided in Mandl Town. 

Various considerations taken into account in 

deciding the location of Mandi Town are a s follows:- 

(a) In market there should be.  an approximate 

arrival of 5 to 6 laida quintals of crops 

annually. 

(b) From distance point of view, the farthest 

village fromillandi town should be 18 to 20 Kms• 
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Therefore any two towns should be about 36 to 

40 Kms. apart. 

The Mandi town mets the requirements of foci-

1 itie s of highe r o rde r. The re fo re 9 the se should 

be p rope rly distributed in the enti re area so 

that people may not have to travel a long dis-

tance to avail these facilities. 

(d) Only the existing village or town should be made 

Nandi Town,so that some nucleus is available 

for growth. 

(e) In locating Nandi-Town, the physical location with 

respect to existing condition, on ground and their 

interlinkages with other Mandl. Towns should also 

be taken into account. 

(f) The Mandi town should not be located. near 

Pakistan border. 

6. 3. 4 Application of Contemplated Hie rarchy of  
;et-y.enievrits_t in Pugal Distributory  Area 

The hierarchy of settlement comtemplated here 

is applied on Pugal Distributory Area. The Pugal 

distributary takes off from 'Sidhewala Head' , at about 
180 Km from - starting point of ria in canal. Gross area 

covered by distributary is 3.725 lac acres and total 

command area under irrigation is 2.877 lac acres, which 
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is abut 76S of the total area. 

The spatial distribut ion of the settlement s 

is shown in fig. 16 . Total number of settle ments 

in different categories a re a s fo llow s 

( a) Basic Villages 	58 

(b) Amenity Villages - 9 

( 0) Mardi Towns 	5 

Out of the proposed five Mandl Towns 9 four a re 

situated out side the Pugal distributory area, none-

thele sss, they will have ve inf luence on the settlements 

in the distributory area. 

6.4 DRINKING WATER 

There is no regular source of surface water in 

the region and potable ground water is very rare. 

People genera lly depend on ra in water stored in tanks. 

Unless drinking water. is made available in the settl 

ment s, nobody would tempt to settle there. It is thus clear 



that Indira Gandhi Canal water would be only substan-

tial puree of water for.'sinking water requirement. 

Necessary treatment of water has to be done in order 

to make available safe drinking water for every town 

and village. 

6.4.1 Water Supply For Mandl Town 

The water carried out from canal should be 

stored in storage-cum-sedimentation tank in each 

lvtandi town. A sufficient storage in necessary to 

meet requirements during break down of canal and other 

unforeseen factors. The storage will also help in 

sedimentation of insoluble particles, thereby decreasing 

turbidity of water. The decree se in turbidity would 

reduce load on filteration plant, resulting in economy 

in maintenance. This vastershould be filtered and 

disinfected further to ensure that drinking water is 

potable as per standards. 

6.4.2 Ruidl Wate.r Supply 

With the view to provide potable water as a 

part of essential infrastructure for rural settlements 

(Both B3  sic villages and Amenity villages), it has 

been proposed to provide two under ground tanks to 

cater to the normal drinking water demand. The eapocity 
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of these tanks should be sufficient to provide storage 

for closure period of water course. The water from these 

tanks should be passed through slow sand filters. Finally, 

filtered water should be pumped to the distribution points 

in the village. The proposed network for rural water 

supply has been shown in fig. 18. 

6.5 PROPOSAL FOR INDUSTRIAL DEVELOPMENT 

It has already been discussed in Chapter 3 that 

the region is rich in mineral and live stock resources. 

Even then industrial development in the region is almost 

nil. The resources of region have largely been unexploited. 

A number of families of top ranking businessman and 

industrialists hailing from this part of Rajasthan have 

settled in other states and never paid attention to the 

settilig up of industries Ln their home state, may be, 

because the infrastructure for such development is lacking. 

With its rich and huge deposits of minerals, 

abundance of wool and cattle products, and good pros-

pects for agricultural development with the advent of 

canal, the region has very high potential for industrial 

development. National highway '15' passing through 

Ganganagar, Bikaner and Jaisalmer can form industrial 
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belt in the region. This road forms central axis of 

the region and important towns are located on this 

road. It has advantage of minerals located around 

Bikaner, agro and livestock based raw materials could 

be made available from the canal tract. It has 

additional advantage of railway link except between 

Phalodi and Kolayat. The location of already estab-

lished Urban centres in this belt like Ganganagar, 

Hanumangarh, Bikaner, Pokaran, Jaisalmer etc. is an 

additional advantage in terms of availability of skilled 

labour, water and market. Such facilities are available 

only in important urban centres of the region. The 

industrial belt and the location of proposed industries 

is shown in fig. 19. 

6.5.1 Agro-Based Industries 

The production of sugarcane is likely to 

increase substantially in the Canal irrigated area. 

Three more sugar factories, in addition to the one at 

Ganganagar can very well come-up at Suratgarh, Bikaner 

and Jaisalmer in future. 

One more cotton textil mill at Ganganagar 

and one additional mill at Bikaner can very well 

flourish. 

The woolen mills at Bikaner can very well be 

expanded and mill can be expected to produce even finer 
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variety of woollen cloth in addition to blanket, 

carpe' making and wool processing etc. 

6. 5. 2 Mine ral Based Industrie s 

Hanuaangarh and Bikaner are good. locations 

for setting up fertilizer factory, as the raw rreterials 

like gypsum and lignite Ore available locally. 

One cement factory can come up at Bikaner as 

lime stone is available near Nagaur and gypsum is 

available in abundance locally. coal has to be impor-

ted from Bihar or West-Bangal. 

As silica sand, lime stone and feldspar a re 

available in the region, a glass factory which will 

produce sheet glass, bottles, containers and other 

glass products can very well come up at Bikaner 

At pr sent there is only one gla-ss factory 

in the state at Dholpur end the glass and glasswures 

have a large market. Thus the products of this 

factory shall have good market out side. 

As clays, bentonite, glass sand, •lime stone, 

gypsum etc. are available near Bikaner, one industry 

producing stonewa.res, tile, H.T. and L.T. insulators 

can be set up at Bikaner. 
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6.5.3 Metal Based Industries 

Bikaner, Suratgarh, Ganganagar are convinient 

locations for development of igineering industries. 

Industrial fastners like bolts, nuts, rivets etc. can 

be produced. at these place s• 

An industry to produce tools aryl implements 

in view of developmnt in agriculture and mining may 

be set up at Suratgarh. 
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CHAPTER 7 	CONCLUSIONS  AND RECOMM\TDATIONS 

7.1 CONCLUSIONS 

7.1.1 Only a part of the desert is put under irrigation 

by Indira Gandhi Canal, leaving a huge area of the desert 

untouched. Therefore,problems of the de sert will continue 

if adequate care is not taken to control the desert. 

7.1.2 The topography of the most of the area is undula-

ting and requires mechanical reclamation. 

7.1.3 Climatic conditions are very extreme and trying 

for man. Summers are excessively hot end winters are 

very cold. 

7.1.4 	The average annual rainfall throughout the reg.1.0.: 

is meagre. Possibility of agriculture with this rain-

fall is -very gloomy. 

7.1.5 Dust storm and soil erosion are two of major 

problems seen in the region. 

7.1. 6 Shifting sand dune s is the biggest menace for 

the agriculture as well as human habitation. Therefore, 

. afforestation and dune stabilization is must for betterment 



of the region. 

7.1.7 Population density is very low, particularly 

in western and Southern part (district Jaisalmer and 

Bikaner) of the region. This creates problem in pro-

viding basic infrastructure in the region. 

7.1.8 Urban centres are concentrated in northern: part 

only, moreover, they have weak ties with rural side. 

Their spheres of influence are limited and greater 

part of the region has no urban influence. 

7.1.9 There is acute shortage of water, both for 

drinking and irrigation purposes. Condition of under-

ground water is not very encouraging, it is mostly 

brack4 sh and found at greater depths with low discharge, 

7.1.10 Inspite of abundance of natural and livestock 

resources the region is still industrially backward. 

The industrial backwardness has aggravated the poverty. 

7.1.11 Transportation network existing in the region 

is inadequate and connection between rural and urban 

areas is very poor. 
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7.1.12 A large portion of road network comes under 

cover of sand dunes in summers. Therefore alignment 

of the road is required to be done carefully to avoid 

such a situation. 

7.113 The percentage of forest coverage is very low 

in the region throughout. Now, with the availability 

of canal water forests can be developed. 

7.1.14 Indira Gandhi canal has changed entire ecology 

and economy of the region. Large scale agricultural 

and industrial development is expected in the region, 

with the advent of this canal. 

7 . 2 RECOMMENDATIONS  

Based, on the above conclusions drawn by the 

author, the general recommendations for development of 

the region are as follows. 

7.2.1 For stabilization of sand dunes, trees, shrubs 

and perennial grasses ,should be grown on the dunes. 
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7.2.2 There should be green belt in the south-west 

direction of (General wind direction) each settlement 

to reduce wind velocity and check dust storms. (Refer 

fig. 20). 

7.2.3 The alignment of the roads in Jaisalmer district, 

where shifting sand dune are most common, should be 

along the direction of wind (South-West) and not across. 

Because longitudinal sand dunes only shift along their 

axis, which is always, the direction of wind. 

7.2.4 Provision of drinking water in each settlement 

should be given top priority and where ever possible 

canal water should be made available for drinking 

purpose. 

7.2.5 Industries should be developed to utilise 

indegenious raw material, proposals for which have 

already been given in Chapter 6 (see 6.5). 

7.2.6 Street orientation and housing pattern in the 

settlement should be considered carefully. Parallel 

streets may open the area to wind ventilation, on the 

contrary, if streets are blocked ones, they will reduce 

the effect of storms. This effect has been shown in 

fig. 20. 
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7.2.7 While distributing land in the canal irrigated 

area, following points sheuld also be ta.s.en into accoun-,: 

( a ) Land should be given to younge r pe ope . Their 

age should not be more than 30 years , a s deve-

lopment in virgin area requires a vision and 

pioneering spirit. 

(b) 	Special care should be taken while allotting 

border land so that unscrupulus elements may 

not take' undue advantage. 

7.2.8 Where ever land is getting waterlogged, farmers 

schould be advised to use lined field , channels or 

sprinkler sy stem for irrigation. 

7.2.9 Existing road network is quite inadequate, 

roads should be construct A. 	to connect each Basic 

village with its Amenity village and Amenity villages 

must be well connected by road with Mendi town. So 

that farmers don't have any problem in bringing their 

products to mandis • 

7.2.10 Two important urban centres of the region, 

Bikaner and Jaisalmer are not connected by railways. 

Therefore railway line should be laid from Kolayat to 
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Phalodi to connect these two towns by railways. 

7.2.11 Ro ad.. side plantation should be done to 

improve aesthetics and ecology of the region. 

94 



BIBLIOGRAPHY 

1. Adl i Bishay, An Integrated Approach To Desert 
Development; Ekistics, Vol.51, Number 230, Jan.1984. 

2. Ahmed E. and Singh, D.V. , Regional Planning With  
Particular Reference To India, Vol.' and II; Orient 
Publishers, New Delhi, 1980. 

3. Banerji and Fischer, Spatial Analysis For Integrated 
Area Planning in India; Urban and Rural Planning 
Thought s Jan. 1972. 

4. Barton, E.W., Arid Land Irrigation in Developing 
Countries; McGraw-Hill Book Company, New York, 1982. 

5. Burgess, H.J. and John, E.M., Interaction of Man 
and His Environment; Proceeding of The North Western 
University Conference, Jan. 1965. 

6. Census of India, 1981. 

7. Chandrasekhar, C.S• and Sundaram K.V., A Note On  
the Anticipated Land use Changes in the Rajasthan  
Area; Bombay Geographical Magazine, Vo]-.X, No.1, 
December 1962. 

8. Chopra Kusum, Indira. Gandhi Canal: A Wonder In 
The Desert; Indian and Foreign Review, Nov. 1986. 

9. Commissioner (CAD), Rajasthan Canal Project, A 
Report on Command Area Development in Stage I Area; 
Ra ja s than Irrigation  Depa rtment , 1980 . 

95 



96 

10. 	Commissioner (CAD) , Indira. Gandhi Canal Project, 
Report On Command area. Development in Stage II 

Area ; Ra ja sthan Irrigation  Department 1985. 

11. District Census Handbook, District Bikaner, 1971 
and 1981. 

12. District Census Handbook, District Ganganagar, 
1971 and 1981. 

13. District Census Handbook, District Jaisalmer, 
Dr]. and 1981. 

14. Gideon Golany (Editor), Urban Planning For 
Arid Zones; John Wiley and Sons, New York, 1978. 

15. Hanumantha Rao, C.H. (Member, Planning Commission), 
A Report after His Visit to  Indira. Gandhi Canal 
Area; Planning Commission, Government of India, 
Dec. 1985. 

16. Indira Gandhi Canal; Activities and Achievements, 
Planning and Monitoring Unit of Command Area 
Development, 1985. 

17. Johan, C.H., Design For Ecivironment; Charles Kight 
and Company Limited, London, 1977. 

18. Khandekar, 5., A Dream Canal, India Today, 
March 1986. 

19. Kunrwat, R. R. New Se ttlements For Rya ja sthan  
Canal Project Area; Ekistics, Vol.41, No.283, 
Aug. 1980. 



97 

20. Larry, W.C., Environment Impact Assessment; McGraw--
Hill Book Company, New Yark, 1977. 

21. Master Plan of Rajasthan Canal Project, Rajasthan 
Irrigation Department 9 1958. 

22. Mishra V.C.,  Geography of Rajasthan; National 
Book Trust, New Delhi, 1981, 

23. Prakese Rao, V.L. S. , et al., Regional Development 
Planning in India - A New Strategy; Vikesh Publishing 
House PVT LTD, New Delhi, 1974. 

24. Qaiyan, A., Regional Development Planning in India: 
A Retrospect; Journal of Institute of Town 
Planners India, 1982. 

25. Saini, N.S. and Saha, S.K., Environmental Assessment 
of Pilibango - A Mandl Town, Rajasthan; 'The 
Department of Environment, Government of India, 
Iv..rch 1985. 

26. Saini N.S., et al, Design A Module of Resource 
Conserving Urban Settlement in India; Centre 
for Environmental Design Research,University of 
California, Berkeley, 1985. 

27. Sunda ram, K. V. U rban and Re giona I Planning in  
India; Vikash Publishing House PVT LTD, New Delhi, 
1977. 



APPENDICES 
	 9 8 

APPEVDIX-I 

LAST month, when Ra-
jasthan Chief Minister 
Harideo loshi pleaded 
with Dr Mannmhan 
Singh. deputy chair-
man of the Planning 
Commission. for major 

Central assistance to the Indira Gandhi 
Canal Project. he wasn't the first chief 
minister to have done so. If the massive 
canal is an incredible dream in this 
backward desert state. it is also one that 
has caused immense financial 
frustration. 

Sometime in 1986, work on the 4-45 
km-long main canal will he finished but 
in the absence of the subsidiary network 
of canals, that milestone will be little 
more than a propaganda victory. Offi-
cially. talk continues of completing the 
entire project by 1995. However, the 
unpalatable truth—as senior officials 
admit privately—is that at existing lev-
els of funding. the project, begun in 
1958, cannot he finished before 2005. 

To the Rajasthani, the deadline for 
completing the work finally can only 
seem to be receding. At the outset, it was 
to be wrapped up by 1965 at a cost ofjust 
Rs 60 crore. But planners and political 
leaders have continuously increased its 
size and scope. For instance. the original 
scheme to have an earth-lined ca nal was 
dropped in favour of brick lining—this 
reduces water losses through seepage to 
a seventh but also multiplies costs mani-
fold. In another move last year. justifi-
able alterations were ordered hiking the 
cost of the project's stage II from Rs 944 

Workers along the canal: snail's pace 

crore to Rs 1,331 crore. 
The state's requests for heavy Cen-

tral funding are more than two decades 
old. Indeed, at one point, in 1967-68 
Delhi did offer to not only fund but also 
execute t he project when the state exhib-
ited its empty pockets. But the Centre in 
I urn wanted the right to allot lands in the 
command area as it chose—and this the 
state Government was unwilling to con-
cede. Since then, the entire money has 
come from state resources, except for Rs 
40 crore from the Centre. 

While it is true that when completed 
the project will alter the economic for-
tunes of vast areas of the desert (already. 
the irrigated area of stage 1 yields crops 
worth well over Rs 250 crnre annually). 
there have been others who have felt 
that "the state has mortgaged its future 
to a single project". 

Perhaps nothing illustrates better 
the awesome task that this economica Ily 
backward state faces in finding money 
than a recent official calculation. Ac-
cording to it. at 1985 prices, were the 
entire system to he built today, it would 
require between Rs 3,000 crore and Rs 
3.500 crore. It is an impossible sum for 
Rajasthan. the seventh plan size of 
which is just Rs 3.000crore. More than a 
thousand crore still has to he spent on 
stage II and at an average allocation of 
Rs 50 (Tore annually, it is hound to take 
another 20 years. 

In the late '7-0s and until the early 
'80s the pace had been slow in large part  

due to theerraticsupply of 
raw materials. The task of 
lining suffered because 
the enormous quantities 
of cement (average an- 
nual 
	

consumption: 
50,000 tonnes) and coal 0,01   
(40.001) tonnes) were not 
always available. While 
that problem has now 
been sorted out. the prob-
lem of cash remains. 

Says a top-level state 
official: "The canal has 
becoryer  a hack-breaking 
burdea for Rajasthan. 
considering our poor re-
sources position. AI-
though  it is the second 
largest state in the coun-
try area-wise, our plan 
size is nominally larger 
than tiny Haryana and 
smaller than Punjab. Ut- 
tar 	Pradesh 	and 

Maharash ra's alloca thins are three and 
a half times bigger and even Cujarat's 
plan size at Ks 6.000 crone is twice ours." 
Over the last seven years. roughly 10 per 
cent of the state's annual outlay has 
been devoted tot his single project. In the 
outlay for 1986-87. recently announced, 
the canal has been allotted Ks 45 crore 
out of a total of Rs 525 crore or 8.57 per 
cent. In the current year it is Ks 50 crore 
of Rs 430 crore or 11.63 per cent. And in 
1982-83, the percentage was 12.50— 
which meant that every eighth rupee 
spent went into the canal. 

This contribution could be made 
only at the cost of other important 
programmes. In 1985-86, the amount 
spent on the Indira Gandh Canal was 60 
per cent of the amount spent in Raja-
sthan on social services: health services, 
providing drinking water. education, 
social welfare and the 'nutrition pro-
gramme. And in 1986-87 as much will 
be spent on the canal as on transport, 
mining and Industry put together. 

But if the Rajasthan Government is 
unwilling to reduce its commitment to 
the canal, it is because the benefits of the 
first stage are all too visible, In an area 
where nearly nothing grew until a few 
decades ago, 26.000 tonnes of gram, 
23.000 tonnes of groundnut, 40.000 
tonnes of paddy. 6.000 tonnes of mus-
tard, and 100.00(1 tonnes of cotton are 
now produced annually, among other 
t hi ngs. The pot at the end of the rainbow 
is all too alluring: it is only the end attic 
rainbow that is not in sight. 

ANT KIIANDEKAH 
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