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Chapter 1
INTRODUCTION
Introduction

Transport is considered as a major plank of infuastire for growth and
development as it provides basically) linkage oleand canters with its means and
modes. The meaning of transport has been underdtgodconomists, Planners,
engineers and geographers with a different sergevatening the horizon of the text.
Transport is studied in terms of spatial expressibith examine the pattern. Broadly
speaking the subject matter of transport can begoaized as (i) pattern of transport
network (ii) Study of junctions and nodal Jointgeminals i.e. ports and airports (iii)
Study of commodity movement forming commaodity flawd flow analysis (iv) Study
of people movement forming traffic flow and flowaysis and

(v) The entire system of hinterlands and hiera@hielationship associated with

network.

Transport network plays a pivotal role in reducthg spatial disparities and
bringing about a balanced and integrated developntkis could be “basic infra-
structure helping in the proper exploitation of tegional resources of the region and
transport network is thus a necessary element atiadexpression. The linkage and
flows between centers, their nature and size, foncand accessibility are basic

consideration in structural aspects.

The earth surface is not uniform if isotropic. Soareas are favorable for
human habitation, some are rich in minerals, some tabundance of water, plants
and animals and some areas have deep fertilessnigble for agricultural purpose. If
these different areas could move freely to the gdacf their demands, then there
would be no need of developing artificial systemmafvement and in that situation
the space economics would be perfectly uniform. tBet practical situation is quite
different. These areas are quite far apart fronh edher and are fixed. Unless they

are joined or linked or made to interact with eattier no space economy of any
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sort is possible For the basic needs of his sukvivean directly depends on the
environmental resources, which if not availablesoarcely available may narrow
down the chances of human survival. Human beinggterefore bound to move to
various places for various resources and requirésrjast to augment and ensure the

possibility of their existence.

The creation of society and economy may be consitias the byproduct of
this critical movement process. This necessitates development of a system of
spatial interaction which in turn demands the cosabf a comprehensive and an
efficient transportation system. The developmerdrogfficient transportation system
is important not only for effective unitization tésources and the mobility of people

and goods but also for creating all organized $p@ad space economy.

The space economy thus responds to requiremenmtsrafsectoral and inter-
sectoral and intra-regional and inter-regional trefeship through bilateral and
multilateral commodity flow occurring over a ranggé varying distance from one
discrete node to another in the network of an auive system and not along spatial
continuum as is the case of surface flows in asirel'he spatial elasticity of demand
and the critical range of these flows are greatljuenced by two factors (1) the
dynamic requirement of the development processefiscted in the structure and
pattern of the inter-sectoral linkages, and (2) tesources availability and the

location of economic activities over space.

An efficient road transportation system is of vitaportance to economy of
any nation. Road transport occupies a dominantiposin the overall transportation
system of India due to its advantages in terms ady eavailability, flexibility of
operation, door-to-door service and reliability.dddransport has been acknowledged
as the primary requirement for the development a$id infrastructure such as
agriculture, industries, and power sector leadmg\erall economic growth of the
country. Roads are an enormous national investar@htrequire maintenance to keep
them in satisfactory condition and ensure safe guesst an appropriate speed and
with low road user costs. Without timely mainteranmads deteriorate considerably,
leading to higher vehicle operating costs (VOC3réased number of
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accidents and reduced reliability of transport ses. When the maintenance work
can no longer be delayed, it will often involve endive rehabilitation, and even

reconstruction, costing many times more than tinmebintenance treatment carried
out earlier. Late or inadequate maintenance wikrease the ultimate repair costs,
road user costs and inconvenience to road usetsednce safety. Road maintenance
is therefore an essential function and should beechout on a timely basis.

Perspectives on the Role of Transportation in RejiDevelopment

The basic objective of the thesis is to focus tbke of transportation in
regional development. To illustrate the relevassues, examples have been drawn
from India. At the outset concept of regional depehent is precisely discussed.

Prior to summing up, an agenda for the futuress gresented.

Regional development may be defined as a strategghieve certain desired
socio-economic goals such as provision of minimwasid needs to the masses and
elimination/minimization of striking dichotomy irhé standard of living of the two
distinguished groups of people, one residing inktigecities and the other in the rest
of the vast rural areas (Singh, 1973) taking cdrdisparities also within the cities
that the rural areas in a holistic perspective. iQimsly, it involves building-up and
strengthening of resources base and spatial asaseflnctional co-ordinating of
settlement system starting from the lowest levetdwer up the entire country in an
integrated manner. For this purpose the countrgsigebe divided into hierarchies of
regions characterized by intrinsic wholeness amiabanity. Of late has been added
the dimension of sustainability (economic, sociad @cological). It follows from the
‘foregoing that the realization of the objectivessdribed above is not being possible
without an appropriate provision of transportatifatilities in a spatio-temporal
frame-work. Needless to mention that in the lightregional development being a
joint venture of experts from various associatestigiines, the geographers equipped
with their unique integrative synthesizing techmigqembodying theories and
methodologies based on spatial variables, and esicnmodels and generalizations

can contribute significantly to these fields.
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Transportation and Regional Development Relationship: An Overview

Transportation being a seminal factor for any kiiccconomic activity plays
a crucial role in the process of development paldity in terms of spatial economic
integration, a key element of regional developmant planning. In general a
reciprocal relationship has been observed betweansgortation and regional
development, the former providing infrastructuralse for the latter and the latter
acting as stimulant to evolution and expansiorhefform. It is pertinent to mention
that the nature of relationship between transpadt regional development is subject
to change with reference to time and space. Andstments in transportation have
been found to be positive as well as negative @cspl and spatial consequences. In
a broader perspective, two possible impacts (Gauth®70) of transportation on
development” could be noticed viz. (a) positive (B@rmissive investment in
transportation may create polarized space incamisvith the spatial objective of
their regional development programmers (Hoyle, }97Bhus it has to be
meticulously investigated. It is advantageous tm®a or otherwise improve the net
whether limited capital resources available forestiment might more efficiently or
beneficially be used in other ways. (Weitz, 19%hically; India’s transport network
considered suitable forty years ago and largeeénstime form with similar problems.
The positive role of transportation in regional elepment has however, been better
acknowledged. In this context Wheeler (1973) stdsshe need to study
transportation in societal perspective underlinitsgcontribution to the process of
industrialization, economic specialization and eesmtonomic underdevelopment.
Similar are the ideas of Hoyle (1973) who obserthet the interaction between the
level of living pattern of transportation facilisend the average level of living of the
population of an area is a critical factor affegtaconomic and social progress and it
needs to be taken into account at all the stagesitaénal and regional development
planning. As a matter of fact the formation of mawil hierarchies is initially related
with the levels and patterns of development of oektwof transportation and
communication. As experiences have shown the abgdf a country to achieve

optimum economy through regional planning can la¢ized
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effectively by controlling transportation and thiere circulation (London, 1959) in
many cases, in order to avoid bottlenecks in thecetion of the plan it becomes
imperative to provide for a well coordinated tramgmetwork with requisite capacity
in advance. So, quite relevant is the observatiddetousov ( 1964) that -no regional
planning scheme can be considered complete or egrdperly evaluated if it does
not provide for transport links and does not erggsransport network necessary to

achieve the planned development.

Transportation and the Rural Development:

The transport network introduces an element of dysa and mobility in the
locational structure and pattern of the regiorpréivides an effective system of vital
arteries around which the functional organizatibamarea takes place. It serves both
the short term function of satisfying the demand f@mvement between areas and
long-term function of helping the growth of placéy inducing changes in
comparative advantage as a result of changes essibdity and relative location.
Thoman and Corbin (1974) rightly observe that téslayolume of consumption,

production and trade would not have been

possible without large-scale transportation and roomication. Particularly
vital is commodity movement which is as importamthe functioning of the world’s
economy as the flow of blood through the human blithout transportation the
functional differentiations of areas into variogesialize types of land and indeed the
existence of cities themselves, in the modem semgayld be impossible.
Transportation by providing a means for moving pe@nd goods to places, where
they can be more useful permit to concentrationabbur -force and material for
carrying on manufacturing and trade and is, theeefdndispensable to the
development of cities. However, the improved féeisi of transportation in, a region
considerably favour the growth of productive oppoities and potential market and
increase the possibility of economic expansionfdet the transport networks are
demonstrably part of the development infrastructuitt high and low densities may

be reasonable linked to their general level of eatn development.
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In view of the diversity of resources availabildyer space, it is expected that
various regions would specialize in different prodlon processes. As regional
specialization proceeds with development, the esgnof scale, agglomeration and
urbanization emerges on the scene as importantrntients of location of
productions process at different levels of settleimigierarchy. Each region thus
specializes in the production advantage compareather regions. However it" may
be noted that comparative advantage by itself isrsufficient conditioning for inter-
regional trade. The absolute difference betweeteprin different regions must also

be considered in relation to transport costs.

There is a tendency in various regions of an ecan@ystem to concentrate
their trade with a few regions rather than job. fié regions of the on system is
because of the friction of distance or distanceaggxrocess. In this way the system of
inter-settlement interaction gets enmeshed in éosystem of inter- regional trade.
The inter-meshing of these two operates withinrthonal space economy which is
bound by traffic barriers, a common currency andnéegrated transport network. It
is through these processes that a loosely knit wedkly connected system of
settlements gets transformed into a highly difféeded and well integrated field of
unified home market in national space. Thus, therdependencies of various sectors

of economy form the basis of spatial interactiod tirough a transport

Network, result in commercial exchange within regioThe whole process
thus goes on and strengthens the process of réglemelopment and transportation.
There is, of course a symbiotic relationship betwdbe levels of transport
development (level of interaction) and the proaassrban-industrial growth and the
concomitant process of culture change in any redfahe interactions are symbiotic
and not exploitative the rural areas would spexgain products which would be
shipped to the urban areas in form for food prosiuetid and raw-materials in
exchange for wage goods and technological inputs agriculture which are the
specialties of the urban manufacturing sector. ¥@wthus, the exchange of

commodities is intended to provide intermediateuts@nd final demand
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requirements to both the rural and urban segmentgeims of their respective
economic basis. The process of such exchangeskisdlito the system determining
the level of spatial interaction and the nationavelopment by formulating the

widening of domestic market which is essentiakional economic growth.

An efficient system of transport helps accentudte process of resource
utilization and management in various regions, ttwaaof employment opportunities,
utilization of local skill and enterprise, improvent in income and living standard of
the people and elimination of poverty, inequaldgprivation, exploitation etc. which
ultimately lead to the balanced rural development growth. Hence the study of
evaluation and meaning for the transportation it&sl which aim at rationalizing the
routes and the modes of transport in a region shoaohstitute the regional part of

regional development planning.
Review of literature

The project opens up with an article of D.N. Siiyd69) on “Perspectives on
the Role of Transportation in Regional Developmed& emphasizes development
making contextual perusal. Moreover, D.N. Singh 6@)9 explored the certain
practical limitations of rail network quoting twoxamples of two states one from
Bihar and another from Madhya Pradesh. In thismailhas overlooked the places of
potential deposition of mineral resources whereassituction of Howrah-Patna-
Mugalsarai line is an irrational layout of the raét in Uttar Pradesh. D.N. Singh
(1969) reviewed the studies carried out by geogFregpand economists and put forth a
possible agenda for transportation and its layouttifie future. An article entitled
“Road Transport and Regional Development - A caseysof Mandya District”
written by Dayanand. He has presented, and analyhed level of regional
development and later on this is correlated withribad transport in Mandya district
in Karnataka. This study is based on the certalected indicator regarding road
transport. The author has computed component asalysidentify road transport

region at tahsil level.
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B.N. Mishra and Vandana Shukla (2010) have stressetl examined the
analytical analysis of existing transport of Bam@h3il in Uttar Pradesh in which the
authors have the problems of transportation cotdibin the study region and have
suggested a suitable possible plan for the deveé&opof effective transport network.
Here emphasis was given to rural transport devedopmThe proposal suggested
regarding transportation planning for the studyaaseems to be worthwhile. B.C.
Vaidya (2003) studied transportation of Backward afribal Dominant region
entitted “Transport network and planning strateggr fbackward region in
Maharashtra - A case study of Gadchiroli DistrictRis study explicitly examined
the existing transport and its importance and &itinfrastructure in the district.
Vaidya (2003) felt lack or road network in somesiihis responsible for the slow

development in the district.

Another paper on “Transport Development in IndiaA-Case Study of
Andaman Island” is written by Ratan Majumdar (199Majumdar outlined the
historical evolution of transportation in Andamastahd. The author found out the
linkages through various means is considered ascat factor in handling the goods
and people of this Island in order to explore |lageslources and is hopeful of opening

up a newer transport network in the study region.

Abani Kumar Bhagabati (1984) wrote paper on “Roadtwdrk and
Accessibility Pattern of Urban Centers in Assam’tlis paper the author has tried to
highlight major characteristics of transport in Ass He has selected major urban
centers for the study in Assam state and its ti@maton. Finally the author has
mapped out accessibility of various urban centerd eorrelated with transport
indicators. It was found that the size and spaoinigwns are significantly correlated

with transport development.

The article entitled “Transport and Rural Developti@& Dakshmin Dinajpur
District of West Bengal’ was written by M. M. Jan@his paper deals with the
development of transportation and its impact onalruareas. He has studied

transportation with using at police stateion datetlie district. Moreover the author
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has found out that the lack of transportation imakwarea is a crucial factor for
accelerating the slow pace of development and hggested some new effective
measures for rural development in order to enhanckincrease agricultural activity
in the region transport network and the amputatbisprinkler irrigation in desert

land also. Such irrigated patches are linked with transportation network in
Bhiwani district. The author has rightly pointedtdilne positive relationship with

irrigation and road density. Moreover he has séitallly proved that road length

increased with increasing area extent under sgninkigation in the study region.

Transport and economic development in Andhra Pradess studied by J.
Shivaram in which transport development has beerotlghly examined using huge
data In addition the author has assessed the tgpdsnsportation available in
Andhra Pradesh. The development was assessed lthnargpus five year plan
periods and finally he has dealt with expenditustineated on transport. C.K.
Degaonkar (1998) in her paper on “Transport Develempt in Karnataka - A
regional Analysis” outlined road and railway netlwan the state and she correlated
transportation network with the development by caotimgy the index value. The

interpretation is found quite worthwhile.

The paper written by P.C.Tawari and Bhagwati Jq&@12) on “Socio-
economic and Environmental Implications of Roadaliegment in Himalaya” has
thoroughly assessed road development and finallpdamout the road density pattern
in the study region. The authors have stressed CBméral Himalayas transport where
there is a scope to enhance transport facilities Would be practically helpful to
exploit local and regional resources of the stuslyian. Moreover the authors have
outlined the road density of all the districts mgjmg to the study area. The authors
have also estimated the road length for the ye@d 20 Central Himalaya. It was
noteworthy that the authors explained and corrdlatthe road and rural
transformation growth of settlements and urbamratnd possible tourist's places
for the future lay outing of road network. In camgibn the authors have pointed out
the need of inter-development collabouration anrorgl, forest and soil conservation

departments in order to have an effective tranggmrelopment in the
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study area. S.K. Sharma (1979) in his article lkectit‘'The Study of Transport
Development in Madhya Pradesh” has mainly dealh wite association between
industrial development and transport network in #tedy area. For this he has
assessed the transport progress and industrialogevent in Madhya Pradesh and
computed the degree of development within Madhyed®sh. The author supplied
huge data of growth and length of roads and railmayes from the year 1956-1993.
He has computed the road density for all 459 dgraént blocks and finally mapped
out six areas/zones of various levels of transmevelopment with mearung

interpretation in the text.

The research paper on “Planning Strategy for Roshsport Network in
Sheonath Basin in Madhya Pradesh” Written by Z.haiKand T. R. Dehre (2001)
rightly focused on the problems encounter in thisteyg transportation in the study
region and has suggested a meaningful and soundgléuture worthwhile transport
development. The authors concentrated in this shudihe aspect of road transport as
it has highly linked and connected the rural undievelopment and the developed
area. The block wise study of Sheonath Basin has beapped out to identify the
accessibility level interpreted in the text. Thealaility of roads and utilization level
has been computed and explained with the feagilafinew strategy to be adopted
for speedy transport development in Sheonath BasMadhya Pradesh. T.R. Nath
thoroughly examined the role of State Bus Corporain the article entitled “The
study of Working of Andhra Pradesh State Road Tparis Corporation”. He
discussed personnel structures, security and wiggla passengers amenities,
maintenance of Bus and finally examined the FirelmOperation of Andhra Pradesh

State Road transport Corporation in providing s&siand social responsibility.

The article on “The Study of Transport FacilitiesdaMarket Centers in
Madhya Pradesh”, jointly written by S. K. Sharmad alwrchana Bhargava (1991)
examines the mandi market centers in the statea@ogoto size, class, castee, income
structure and availability of transport facilitiesthe mandies in the region. The main
purpose of this study is to analyze the distrimdioperspective of the means of

transport. The authors efforts was exhaustivelgteel with the aspect of density
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of regulated mandies, mandi-population ratio, spgend annual income of mandies
Manaranjan Behra in his paper on “Block Level Plagrfor Transport Development
- A case study of Backward Block (Khunta) of Oriskas critically examined the
role of transport at village level. The author ddess that inadequate and inefficient
transport facilities cannot initiate any sort olvdlpment in an area. Therefore, it is
essential to integrate the isolated villages of liheck with a network of transport
system. Manaranjan Bahra has rightly prepared adsand rational plan to transport

for Khunta block in Orissa.

S.K. Mahajan in his article “Road Transport and iBegl Planning in
Himachal Pradesh” explains the role of road trartspahe state. The main objective
was to analyze the importance of road transpothénregional development of the
hill state of Himachal Pradesh in lieu of insuféist mechanized modes of transport
viz. Railway roads, water and airways. This stuslpased on the secondary data for
the period of 10 years (1985-1995) herein the aukias circulated the growth of
nationalized roads transport. Moreover the authas hemphasized regional
development through road transport in Himachal &hdo integrate rural economy

with urban growth centers.

Amitava Mitra and Debarti Mitra in their article K& Role of Transport in the
Economic Development of Arunachal Pradesh” havda@xghe existing transport
system and have assessed expenditure during then gear plan on transport and
communication. The authors have also compared mexklopment aspect of
Arunachal Pradesh with all states, belonging to Nleetheast region in India. The
present study clearly reveals the lack of roadspart which in turn prevents the
growth and progress of Arunachal Pradesh in extendiad transport due to difficult
mountain terrain interspersed with a large numbieste@ams and rivers. The eighth
Five Years Plan has considered new road connetgag in Lohit district to Ruksin

in East-Siaba district that would open up accesenmte areas in the state.

Debasis Das has identified the relationship betwesamsport and agricultural

land use in Birbhum district in West Bangal in aticte on “Relation between
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transport Factor and Agricultural Land use- A c&edy. The present study was
carried out with clear objectives: (i) to identiiationship between length, density of
road and land use (ii) to examine the nature ob@aton between local degree,
capacity of road and land use, (iii) to study teationship between accessibility of
road and land use and (iv) to enumerate interdepaedbetween direct connectivity
of aggregate travel distance and land use. Inpdueer the author emphasizes the re-
orient of the transport planning while consideriogal environment in order to see

better prospect to gear up rural resources in igtad.

Article written by R. P. Tiwari on Devepoment ofahsport in Tikamgarh
District in Madhya Pradesh The main purpose of #tigdly was to carry out the
survey of road development through various FiverYlans in Tikamgarh district.
This study was confined to years 1951 to 1981 ravgthe acts that the development
of road transport began in the British period m#d development took place when

India became Independent from British rule.

The extensive clarification and elabourative exataom on rural transport was
given by S. Samual Sundersing and E. Raja (199%fuduin an article on
“Transportation and Rural Development in India”.was that the Indian road and
railway transport in rural area can’ speed up ¢iffety to make progress in
countryside and therefore the authors studied pamsievelopment after the year
1950. The Maps in this regard reveal the progrésaiband road transport in India
and provide easily access to mobilize local andbred resources of the region. The
author not only explained transport situation idignbut also identified the problems

of transport in rural area where attachment iseqajiipreciable and praiseworthy.

P.K. Chakrabarti (1995) has attempted to focus alway transport in an
article “Transport and Economic Development - Aecatudy of Indian Railways”.
The author has systematically presented certaihligigs of railway transport and
access railway progress right from its inceptiohe Ruthor also gives an account of

various aspects of railway facilities and otheke kkoach, luggage wagons and
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1.6

1.7

finally establishes a positive correlation provglinuge data, facts and Maps to prove

the benefit of the railway in India.

The study of road transportation in Northeast Ivdes carried by D.K. Nayak
and Surendra Singh in 1998 an article on “Assesswieiransport Development in
Northeast India” The authors have examined theowuariparameters of socio-
economic development and have justified how traridjactor contributes as a major
factor in the process of development of the regibmas found that road density in
Northeast part is very low due to the physical hamde of mountain terrain. After
study, in depth analysis of transport the authanehremphasized the orient policy to
build newer road network in this region, particlyain rural areas urban centers
should be linked with countryside to mobilize locahd regional resources in

Northeast India.

Objective

1. To study the regional variation of study region.

2. Understand the impact of transportation on Geraral use pattern.

3. Understand the impact of transportation on Agrimalt land use pattern.

4. To understand changing economic stateutes of regithnrespect to changing

land use pattern and transportation network.

Hypothesis
5. Transportation plays an important role in regiodalzelopment of land use

pattern, with impact on the economic stateus oiorey people in respect of

changing cropping pattern
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1.8 Methodology:

M ethodology
[ [ |

| Data Source Component | Field Component | | Laboratory ComponenF
* Literature review * Field visits, observation * Preparation of base maps
* SOl Toposheet index No 47 E * Surveying and field * Use of statistical and

Scale 1.2,50,000 mapping cartographic techniques and
* Tabhsil office records GIS software (ARC GIS)
* Census handbook of Nashik

district

* Socio — Economic review and
district statistical abstract of
Nashik district

* Nashik District Gazetteers

*  Agriculture bulletins from
agriculture department of Nashik
district.

* B and C department of Nashik
region

* R.T.O. Office Nashik Region

* Indian Metrological department
Pune.

The spatial aspects of agricultural land use inilN&sstrict are studied. This
necessitates the development of a regional frametHe analysis data. The spatial
patterns of land use revealed through maps weredbagon quantitative analysis. The
data collected through primary and secondary ssunege processed and represented by
stateistical and cartographic techniques. The uarimethods and techniques used” are
explained the work of systematic analysis has la@eomplished mainly through the use
of the cause and effect models of analysis avoitliegrelevant sections in the text. The
work of systematic analysis has been accomplishediynthrough the use of cause and
effect models of analysis avoiding passive dedoriptas for as possible. A spatial
analysis based on this methodology covering a deobtwenty years from 2001 to
2011has thus facilitated the understanding of lasd behaviors of the region. For
enhancing the quality of the work further the semstliviable administrative unit of tahsil

has been used’ in the study.

1.9 Sour ces of Data:

The main body of the data used is collected froengcondary sources. The
study is based on the use of tahsil as a unit eéfation to understand the spatial

variation in the general and agriculture land use.
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1.10

111

Secondary Sour ces:

It includes published and unpublished reports abdtracts such as socio-
economic review and district stateistical abstrac@®ensus handbook, Gazetteers,
Agricultural bulletins, published by DepartmentAgriculture, Maharashtra state, Nasik,
periodicals published by ground water survey amneeldgpment agency, Government of
Maharashtra, and some unpublished documents lgatiosh and power departments.
These documents provide a rich back ground materighe form of vast amount of
information, which is both comprehensive and itedatahsil and district as unit of
reference. Season and crop report published b@tdwernment of Maharashtra formed a

major source of data on land use and croppingpateg District level.

District census handbook (2001 and 2011) of Nasgtridt compiled by the
Maharashtra census office, Bombay were the othgroitant sources of data on

population, occupational classes and general laHd ation.

The offices of Talathi’'s provided information redarg the distribution of
crops, landholding, irrigation, general land uslibn, population distribution and
settlements at tahsil level. However, certain langns of data have restricted the

scope of study. Tahsil is the area unit in thislgtu

Data of some aspects of irrigation and transporewellected from the, office
of the executive engineer and office of the supendent engineer departments of
irrigation, Nasik B. and C. department, Maharashtrd Nasik region, Zilla parishad
offices at Nasik, Maharashtra Engineering reseanshitute (MERI) Nasik, and
R.T.O. office of Nasik region.

Other Sour ces:

1 Census Nasik District 2001

2 Map of Nasik District, published by the GovernmehMaharashtra3

Topographical maps of the survey of India
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1.12

1.13

Choice of the Region:-

The scale problem is fundamental in social studiedistrict study would provide as
with a frame on which further research can be hake@ping this view in mind, Nasik
District is chosen as an area of investigation. Theice was influenced by several
considerations. Such study would provide a usepgr@ach to obtain a more complete

understanding of the problems of transportationland use in the region.

Secondly Nasik District has a significant location respect to the Sahyadri
ranges. It is a good representative of Maharashtase in many respect viz. geology,
physiography, drainage, natural vegetation and.soterefore the study of the land use
and transportation of Nasik District will help to aertain extent to understand the

transportation of the state.

Thirdly the district has special physical base iteepresents large variations in
the topography (mountains, hill-ranges, plain, fgiped interfluves, steep slopes - and

genital slopes etc.) and climate (rainfall from a600 mm to below 4000 mm.).

Design of the Proposed Research Work

First chapter is devoted to introduction to reskeavork.

Second chapter shows spatio- temporal changegadnuise

Third chapter deals with Physical and cultural aspé study region.

Fourth chapter gives the idea about General laagatern of Nasik district.
The fifth chapter explain agriculture pattern indst region.

Sixth chapter is devoted to impact of transportatio land use in Nasik district.

N o g M w bdoE

Seven chapter explain Role of transportation oncaljural land use of tribal
people case study of Surgana, Igatpuri, Dindori Bmehbak tahsils.

8. The last chapter deals with Observations and Csimis based on the study.



Finally the references, bibliography, articles agyplorts are listed
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2.1

Chapter 2
Spatio-Temporal change in Land use
Introduction

Since 1910s agricultural land use are studies itedrStates under the title of
rural sociology. This kind of study mainly focusesthe rural social life and cropping
pattern. Such studies are done under national Dmpat of Agriculture and land-

grant university colleges of agriculture.

The farmers economy is mainly depend on the crappiattern which studies
under the sociology of food and agriculture. Otaieas of study include rural migration
and other demographic patterns, environmental kmpipo amenity-led development,
public lands policies, so-called “boomtown” devetwgnt, social disruption, the sociology
of natural resources (including forests, mininghiing and other areas), rural cultures and
identities, rural health care and educational pedicMany rural sociologists work in the
areas of development studies, community studiespnaanity development and in

environmental studies. Much of the research inv®the Third World.

According David Harvey (1982) agricultural land wesed traditional thinking is the
main them to understand rural sociology. HaussnaamthRobert Moses (1942) focus on the

process of capital accumulation from the constsaifitolder spatio-temporal structures. In the
21% century agriculture land use are similar in thérerworld which studies under space and

time, environment and place. Such kind of studyeamder social processes and with what
effects. Continuous capital accumulation, for exemmwill produce a quite different set of
land use forms from those achieved under some eegamking an emancipatory, egalitarian
and ecologically sensitive politics. Alternativetiscapitalist possibilities are to some degree
already present, even though they are the subjemtute contestateion and struggle between
factions and classes pursuing radically differemeriests. The issue is not one, therefore, of
gazing into some misty crystal ball or imposing sartassic form of utopian scheme in which
a dead spatiality is made to rule over history pnocess. The problem is to enlist in the

struggle to advance a more
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socially just and politically emancipatory mix gbatio-temporal production processes
rather than acquiesce to those imposed by finaapitat, the World Bank and the
generally class-bound inequalities internalizechimitany system of uncontrolled capital
accumulation. Fortunately, the latter powers, havédvegemonic they may be, can never
entirely control changing land use (let alone tlecutsive and imaginary space with
which thinking about the land use is always assed)a Intensifying contradictions
within a rapidly accelerating and often uncontrdltghanging land use process create all
sorts of interstitial spaces in which all sortslibératory and emancipatory possibilities
can flourish. How and where these social movemaevitBin this process might be

mobilized into a more general anti-capitalist poditis then the crucial question.

In the Europe there is also from Society similaRiaral Sociology in United
State name as The European Society for Rural SmpiolESRA) was founded in
1957. In it most of studies are based on agricelléurd fisheries, food production and
consumption, rural development and change, ruralitgt cultural heritage, equality
and inequality in rural society, and nature andiremmental care.” (Friedland, W. H.
1982 603)

There is on international association who work fimral sociology name as
The International Rural Sociology Association (IRSAhe subject matter of this
association is “foster the development of ruralidogy; further the application of
sociological inquiry to the improvement of the qtyalbf rural life; and provide a
mechanism whereby rural sociologists can geneiategiie and useful exchange.” It
published in the International Journal of SociolagyAgriculture and Food. (Home
Page of IRAS Web 2012)

Population of the world is increase day by day ls® demand of the food
increases. It leads to commercialization of agtizel production. This
commercialization happens on the basis of changeedamnology of means of
transportation. So the farmers invest more and roapgtal in his field also there is

found change in cropping and general land userpattdeads to capitalism.
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Capitalism is under the impulsion to acceleratenduer time, to speed up the
circulation of capital and consequently to revauotse the time horizons of development. But
it can do so only through long term investments fan example, the built environment as
well as in elabourate and stable infrastructures dmduction, consumption, exchange,
communication, and the like). A major strategemcos$is avoidance, furthermore, lies in
absorbing excess capital in long-term projects {#meous “public works” launched by the
state in times of depression, for example) and slus/'s down the turnover time of capital.
There is, consequently, an extraordinary arrayoottradictions that collect around the issue
of the time-horizon (the temporalities) within whidifferent capitals function (the time-
horizon of finance capital, for example, is hardhtatch with the requirements of long-term

urban and environmental development).(Harvey 1990)

Capitalism is under the impulsion to eliminatesgatial barriers, but it can do
so only through the production of a fixed spacepitédism thereby produces a
geographical landscape (of space relations, atdgel organization and of systems
of places linked in a “global” division of labouna of functions) appropriate to its
own dynamic of accumulation at a particular momahits history, only to have to
destroy and rebuild that geographical landscapactmmmodate accumulation at a
later date. Reductions in the cost and time of mmm over space therefore run up
against the building of fixed physical infrastruetsl to facilitate the activities of
production, exchange, distribution and consumptiMore and more capital is
embedded in space as landed capital, as capitad fix the land, creating a “second
nature” and a geographically-organized resoureestre that more and more inhibits
the trajectory of capitalist development in the stidf greater facility of movement.
This tension becomes even more emphatic as théutiests of place become
strongly articulated and loyalties to places (ahdirt specific qualities) become a
significant factor in political action. The prodiart of territorial organization (the
formation of local and metropolitan government eyss for example) understood as a
process makes territorialization, de-territorigi@a and reterritorialization a

continuous feature in the historical geographyagitlism. (Harvey 1990)
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Many if not all of the major waves of innovatioratrhave shaped the world
since the sixteenth century have been built arotewiblutions in transport and
communications - the canals, bridges and turnpifethe early nineteenth century;
the railroad, steamboat and telegraph of the meteenth century; the mass transit
systems of the late nineteenth century; the autdmdie radio and telephone of the
early twentieth century; the jet aircraft and ted@n of the Fifties and Sixties; and
most recently the revolution in telecommunicatioBach bundle of innovations has
allowed a radical shift in the way that space igaoised and therefore opened up
radically new possibilities for the urban proceBseaking with the dependency upon
relatively confined bioregions opened up totallyvnéstas of possibilities for urban
growth. Cronon (1991) shows, for example, how #g@d urbanization of Chicago in
the nineteenth century realized these new pogs#silso that the footprint of that city
across the whole of the American mid-West and Westame ever larger as its
metabolic-ecological relations changed and asétfigrew in a few years into one of
the largest cities in the world. And within theygias Platt (1991) so brilliantly shows
in his Chicago-based study of The Electric Citye throgress of electrification

allowed the construction of radically new and dispé urban forms.

Each round of innovation breaking the barriers pdce and time has provided
new possibilities. The steam engine, to take jastlghly significant historical example,
liberated the energy supply of cities from reldivénefficient and highly localised
constraints, at the same time as it freed localenBnds from a chronic conflict over
whether to use the land for food or firewood (camperary students now find it very odd,
for example, that one of the closer rings of prdiduc with which von Thunen
surrounded his city in The Isolated State of theyez@neteenth century is given over to
forestry). But the steam engine could only accoshplis revolutionary role to the degree
that it was in turn applied to the field of trandpand communications: the coal had to be
shunted around. It was and is, therefore, the batatile of innovations and the synergism

that binds them together that is really cruciabjiening up new possibilities.

And in this, seemingly quite small things can figlarge in what created
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possibilities for city growth. The military engimseand mathematicians of the
eighteenth century, for example, in using watewfls a form of fortification learned
that networks were far more efficient in moving @rathan direct pipes and channels:
this recognition (and the study of the mathematicsetworks that went with it) had
immense significance once it was applied to ciitiethe nineteenth century: a given
head of water flowing down one pipe can provisianmore than 5,000 people but
that same head of water when flowed around a n&twan provision twenty times
that. This is a useful general metaphor for urb@anvth possibilities: the development
of an interrelated and ultimately global networkaitfies drawing upon a variety of
hinterlands permits an aggregate urban growth gsocadically greater than that

achievable for each in isolation. (Harvey 2001, ®pl

One of the peculiar and counterintuitive consegasnof this process has,
however, been the reassertion of the importanaaasfopoly power. It is not merely the
fact that competition (as Marx long ago remarked as the Microsoft example so
recently demonstrates) always ends up in monopodfigopoly, though this has obvious
relevance to understanding how a few urban cefustslly dubbed “global cities”) have
emerged to dominate and control the world of gldbelnce. But it also leads cities to
cultivate “monopoly rents” as attractions for highinobile capital by selling the
uniqueness of their location, their culture (fremfilie produced and invented at will with
tremendous emphasis upon so-called “culture insS)r their urban qualities of life
(infrastructure and aesthetics) and the securith@f real estate markets (booming office
and housing rents and values). Such locational palies are attractive lures for finance

capital for obvious reasons. (Harvey 2001, Pp22)

But the other perspective from which to view theerg history of urbanization is
in terms of popular (if not “populist”) seizure dhe possibilities that capitalist
technologies have created. To some degree thisoist dhe vast historical migrations of
labour in response to capital, from one region riotler if not from one continent to
another. That formulation basically made most sémske nineteenth and even the early
twentieth century’s (though there were always etioep such as the flood of Irish

overseas in the wake of the potato famine that inaag been prompted by conditions
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of imposed agrarian capitalism but which was harmlynormal” migration of rural
population in search of urban liberties and wagsdzblir). But the flood of people into
developing country cities is not fundamentally tiedhe pulls of employment attached to
capital accumulation or even to the pushes of agesusing agrarian capitalism
destructive of traditional peasantries (thoughdtee many segments of the world where
that process is very strongly in evidence). It idaa more populist search to take
advantage of capitalist produced possibilities retten whether capital accumulation is
going on or not, and often in the face of econocoicditions that are just as, if not more
appalling than those left behind. And while onetloé effects may be to create vast
“informal economies” which operate both as protpiaist sectors and as feeding
grounds for more conventional forms of capitaligpleitation and accumulation, the
explanation of the movement in itself can hardlydtibuted to the machinations of

some organised capitalist class action. (Porteste€is and Benton, 1989)

Due to change in production and organizational &there was an increasing
geographical dispersal and fragmentation of pradnciystems, divisions of labour,
specializations of tasks, albeit in the midst ofrareasing centralization of corporate
power through mergers, takeovers or joint productgreements that transcended

national boundaries. (Harvey 2001, Pp32)

The world population has almost doubled in the thisty years. This leads to
increase rapid population growth but also througtbihe capital mobilizing more and

more of the world’s population (including women)vaage labourers.

Increase the profit is desire of each farmer seoetle change in land use which
leads Capitalism in farms there are many theoriaiodl use put forward by many other.
In it one known as Johann Heinrich Von Thunen wasraminent nineteenth century
economist. Von Thunen was a Mecklenburg (north Gajntandowner, who in the first
volume of his 1826 treatise The Isolated State ldgesl the first serious treatment of
spatial economics and Economic geography, conmedtiwith the theory of rent. The

importance lies less in the pattern of land usdipted than in its analytical approach.
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Von Thunen theory is a partial equilibrium approagsigned to explain the
type of agricultural production that would be beatried out at a given location i.e.
deterministic and normative. This theory show havd avhy agricultural land use
varies with distance from market. The intensitypobduction of a particular crop
declines with distance from the market. Intensitypmduction is a measure of the
amounts of inputs per unit area of land i.e. labpdertilizers, irrigation water,

pesticides etc. The type of land use varies wistadice from market.

The basic principle underlying the Von Thunen tlyasreconomic rent where
by different types of land use produce different returns per unit area. The two
other relationships Thunen emphasized were distahéarms from the market and

price received by the farmers.

The relationship between distance and market jsigeessence a simple one.
The price a farmer obtains for any unit of his pretds equal to its price at the market

minus the cost of transporting it to the market.

Economic rent is defined as the measures of thed tdweturn, that the market
at large would expect a particular price of langtoduce. It is basically a measure of
the advantage of one price of land over anothes iffplies that prices of land differ
in some respect and that such differentiationflected in higher or lower returns per
unit of land. Since all farmers receive the sameepat any one time and production
costs are also assumed to be the same for all farrttee only basis for such
differentiation is the friction of distance, that the only advantage that one price of
land can have over another price of land is itational in relation to the market for

agricultural products. For this reason, the tercati@nal rent is used.
The locational rent can be calculated using thenfda LR =Y (m —c) — Ytd
Where,

LR = location rent per unit of land.
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Y = Yield (quantity produced) per unit of land
m = market price per unit of product

¢ = production cost per unit of product

t = transport rate per unit of distance

d = distance of the unit of land from the market.

It is mostly observed that intensity of cultivatidacreases away from the city.
If the farm is located close to the city will haae intensive cultivation than the one
located away from it. This is because the locatiosat on the crops of the farm near

the city will be higher than the crops on the faway.

The market price being the same and the price ddaat the market being
the same, the locational rent will be determinedh®ycost of transportation. The cost
of transportation will be less for produce of then near the city and hence a higher

locational rent.

Intensity of production can be increased with tippliaation of inputs like
fertilizers, seeds, irrigation, labour etc. for lbdhe farms nearer the city and away
from city. Increase intensity will leads to highgelds and higher the yield higher
will be the transportation cost. For the farm awlagm the city the cost of
transportation will be higher and this increasexhs$portation cost will offset to a
larger extent the increased the production. Forctbes grown on the farm near the
city the locational rent will be higher because The yields and consequently

production will be higher 2. The cost of transptoiais low.

Thus greater distance from the market one canrfordato intensify the
production with additional inputs and costs becahsereturns that are received from
higher yields do not outweigh the greater transpmsts to the market. More
extensive cultivation is better for agriculturahthaway from the market since it can

be done at lower cost making the returns greater.
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2.2

History of agriculture in the India

In India agriculture is started 10000 years agowimch there is found
domestication of crops and animals. The beginninggoiculture leads to settled life
with techniques improvements and application in fiel. The climate of India is
monsoon types which promote two harvests seasomy@ar. Due to the trade Indian

products reached to world market and foreign cwegse introduced to India.

In the middle age techniques of irrigation was ioved remarkably it
affecting the crops which leads to economies @anigt kingdom in India. Land and
water management systems were developed with anfgmmoviding uniform growth
despite some stagnation during the later modertherandependent Republic of India

was able to develop a comprehensive agricultucgramme.

In India and its surrounding country there was oddéyminancy of wheat and
barley crops and after that domestication of shessp goat in early age of agriculture
(10000 years ago). In the period of the Neolitl@gatution (roughly 8000-5000 BC.),
agriculture was far from the dominant mode of supfpar human societies. But those
who adopted it, have survived and increased, assgigplatheir techniques of production to
the next generation. This transformation of knowkdwas the base of further

development in agriculture. By the 5th millenniur@ Bgricultural communities became
widespread in Kashmir. The cotton was grown in dnidi between 8 millennium BC to
4™ millennium BC. The modern base of cotton indussryrooted very ancient time.

Method of cotton spinning and fabrication contingegtte ancient time in India.

In Indian subcontinent there is found various fhikik mango, muskmelon etc.
Wild Oryza rice appeared in the Belan and Gangésyweegions of northern India as
early as 4530 BC and 5440 BC respectively. Rice eudtivated in the Indus Valley

Civilization. This rice cultivation was found in Kamir and Harrappan region of

India since 3° millennium. Also mixed farming was performing imdus valley.

The irrigation facility was developed around 4500 B Indus Valley civilization.

This irrigation facility is developed with plannedttlements. Also in this area there was
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found artificial reservoirs at Girnar dated to 30 and canal irrigation was started

2600 BC.

Vedic period- Post Maha Janapadas period (1500 BC200 AD)

In India summer monsoon is longer and have contiameisture in excess. In
India, both wheat and barley are held to be Rabitér) crops and—Ilike other parts
of the world—would have largely depended on wimemsoons before the irrigation
became widespread. The growth of the Kharif cropald/have probably suffered as
a result of excessive moisture. Jute also cultdvatehis period for making ropes and

cordage. Some trees also domesticated for worslaipéadnedicinal uses.

Also in this period there was found soil classifica and metrological
observation for the purpose of agriculture (32285 BC The Mauryan Empire). In

this period there was constructed and maintenaidaro for irrigation purpose.

Early Common Era — High Middle Age (200 — 1200 AD)

In the Early Common Era there was found the evidesfcagricultural crops
such as rice, sugarcane, millets, black paperpwargrains, coconuts, beans, cotton,
tamarind, sandalwood, palm etc. in Tamil peopley thlso know about Systematic
ploughing, manuring, weeding, irrigation and croptection. Water storage systems
were designed during this period. Kallanai (1st-2adtury AD), a dam built on river
Kaveri during this period, is considered the as ohdhe oldest water-regulation

structures in the world still in use.

In India the Spice trade is much popular at thigeti Also in this era Chinese
sericulture are practiced in India. The technigti€rystallized sugar was discovered

and the earliest reference of candied sugar coragsihdia.

Late Middle Ages - Early Modern Era (1200 — 1757 AD

In this age there is found the fusion of Indian &edsian irrigation technology

which brought revolution in agriculture techniquideads to economic growth and
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growth of material culture. In this era there wasirfd agricultural zones which
producing rice, wheat or millets. Rice productiosurid in Gujarat while wheat

production was mainly north and central India.

1. Colonial British Era (1757 -1947 AD)

British Empire rule over India there is found glbloaarket for commercial
crops such as Cotton, indigo, opium, and rice. 3&eond half of the 19th century
saw some increase in land under cultivation andtalgural production expanded at
an average rate of about 1% per year by the |&@#r ¢entury. Due to extensive
irrigation by canal networks Punjab, Narmada valleyd Andhra Pradesh became

centres of agrarian reforms. Roy (2006)

2. Republic of India (1947 AD onwards)

After the independence Indian government drivesstiexial program name as
five year plan for the improvement of food and casbp supply. For this they grow
more food campaign and Integrated Production Progra. In this five year plan
government pay attention towards Land reclamatidand development,
mechanization, electrification, use of chemicalsttifeers in particular, and
development of agriculture oriented ‘package apghmbaf taking a set of actions

instead of promoting single aspect soon followedenrgovernment supervision.

In India from 1960 there was improvement of agtiotdl production and it
supportive activity because Green Revolution (196(3llow Revolution (1986-
1990), White Revolution (1970-1996) and Blue Retiolu (1973-2002). It means
that use of Biotechnology for the earlier reformsdathe newer innovation of

agriculture. After that market based agriculture aracticed by some Indian farmers.

Agro processing industry was emerged after 1980chvigives the more
benefits to farmers. Also exports of agriculturabguct grow at well over 10.1 %
annually since 1990s. Now a day there is one nemdtknown as contract farming is

arise, it also gives the more benefit to the farmer
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2.3

After the independence India become one of theefapgoducers of wheat,
edible oil, potato, spices, rubber, tea fruits arebetables in the world. The
government of India pay attention for improvemeifit quality and quantity of
agricultural product for this they established tfegious institution for agriculture
related research. These organized under the Ir@oamcil of Agricultural Research
(1929), The National Dairy Development Board (19@é#)d National Bank for
Agriculture and Rural Development (1982).

Now agriculture acquires 22% of India’'s GDP and 58fcountry’s workforce
engaged. Also India is leading country for the picitbn of milk, fruits, cashew nuts,
coconuts, ginger, turmeric, banana, sapota, pudsebblack pepper. India is the second
largest producer of groundnut, wheat, vegetablesmrsand fish in the world. India is also
the third largest producer of tobacco and rice folueth largest producer of coarse grains,

the fifth largest producer of eggs, and the seviartfest producer of meat.

INDIAN COMMERCIALIZATION OF AGRICULTURE

When agriculture products are primarily use foesaldistant markets, rather
than to meet their own needs for food or to sellldoal markets is known as
commercialization of agriculture. In India now aygamany commercial crops are
taken like cotton, tobacco and sugarcane whichyfgirow in British rule because
land revenue had to be paid mostly in cash angtices of these crops were much
higher at that time relative to the prices of fagdins. Thus, commercialization of

agriculture in pre-British period existed only tsa embryonic form.

The base of commercial agriculture in India waststduring British rule because in
British Rule market are expands and agriculturapsrare improved by qualitative as well as
guantitative. In India qualitative changes foundhiree stages ‘First, before the British rule,
product markets were constrained and subject t@iifegtions, given multiplicity of weights
and measures, backward and risky transportaticersgs and extensive use of barter. British
rule and the railways weakened these constraingtsldig so, it enabled closer integration of
global, regional and local markets. Second, from tilme of industrial revolution, a new

international specialization began to emerge
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as a result of trade. India specialized, in agtizal exports. Third, in turn, changes in

the product market induced changes in land, lakamd,credit markets’.

A. Effects of Globalization

According to economists, there are a lot of glahaints connected with globalization

and integration.

It is easy to identify the changes brought by glizbation.

1. Improvement of International Trade. Because of alization, the number of

countries where products can be sold or purchaaedlereased dramatically.

2. Technological Progress. Because of the need to emgnd be competitive globally,

governments have upgraded their level of technology

3. Increasing Influence of Multinational Companiescémpany that has subsidiaries in
various countries is called a multinational. Oftéime head office is found in the

country where the company was established.

4., Power of the WTO, IMF, and WB. According to expedsaother effect of globalization
is the strengthening power and influence of inteomal institutions such as the World

Trade Organization (WTO), International Monetarn&y{IMF), and World Bank (WB).

5. Civil Society. An important trend in globalizatias the increasing influence and

broadening scope of the global civil society.

B. World Trade Organization (WTO)

Until the end of 1994, there was no multilateralirgernational trade organization.
Between 1947 and 1994, eight rounds of negotiatioo& place under the aegis of the
General Agreement on Tariffs and Trade (GATT). Tingt seven rounds concentrated on
tariff reductions and commodity agreements. Therlasnd, the Uruguay Round, lasted over
seven years from 1986-1994, and widened the anfildisgsussions to cover subjects like

tariffs, non-tariff measures, rules and servicetgliectual property rights,
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dispute settlement, textiles and clothing, andcadftire. The Uruguay Round of trade
negotiations ended with an agreement founding tleeld\VTrade Organization. In April
1994, 104 members became signatories to the agntemith minor changes in the
original draft and the final Act came into forcert January 1, 1995. At this stage, the

WTO membership grew to 135 countries.

The formation of WTO has posed certain challengeh sas reduction of tariff
barriers and liberalization of traditional tradegoods and services, etc. The WTO is not
a simple extension of GATT. It completely replaceATT and has quite a different
character. While GATT was applied on a provisiobasis, WTO commitments are full
and permanent. Secondly, GATT applied to trade @mctmandise goods whereas WTO

covers a whole range of trade-related issues.
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Chapter 3
PHYSICAL AND CULTURAL ASPECTS
3. A: Physical Aspects
3. A.1: Introduction

Land is the basic resource of human society. Itization shows a reciprocal
relationship between ecological conditions of aiaegand man. Visher (1932) has
rightly put forward the theory that a specific flaf sociology concerns itself with the
study of the influence of natural environment oa tiature and distribution of men’s
activities. The varied nature namely, Soil, watdimate provides different area with
variety of possibilities of development (Hettne®4Z Pp 1). It is therefore, necessary
to evaluate the agricultural land use of the stedyon, needs to unfold the nature of
ecology of the Nasik District. This chapter covétts profile of physical background
of the district, i.e. Relief, Geology, Climate, Drage and Soil.

3 A.2; Location, Situation and Site

The study region is located in %95'18" North latitude to 2b53’ 07" North

latitude and 73L6'07" East longitude to 786'27" East longitude, contain an area
15530 sq.km (Map no. 3.1). The total populatiothef study area was 4987923 as per
2001census. The length of study region is aboutkb@Ofrom South-West to North-
East and breadth is about 170 km. from North totlsolhe study region is bounded
by the Dangs and Surat districts of Gujarat statéhe North-West side, on the North
side Dhule district, on the East side Jalgaon ameAgabad district, on the south side
Ahmadnagar district and South-West side Thaneiclisis located. The name of
district is given due to its headquarters town @fSiK, for the origin of which two
interpretations are given. The town is sited on riivee peaks or navashikhara and
hence its name. The study region contain 13 Tahsilsre 2000, after 2001 there was
15 tahsils like Nasik, Peth, Surgana, Trimbak, pgat Sinner, Niphad, Dindory,
Kalwan, Satana, Malegaon, Chandwad, Nandgaon amthYBlasik district covers
5.05% area of Maharashtra (Map no. 3.1).
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3. A 3. Geology

The study region is situated on Deccan Trap. Dedaap is origanated due to
volcanic activity. This Deccan Trap is made up ofmpact, stratified basalts, and an
earthy trap. The basalts are the most conspicueolegjcal feature. The western side of
study region is in flat-topped ranges, separatesabieys, trending towards east. In few
ranges the- basalt is vertical in nature which e into different shapes. The base of
the Deccan traps is mostly amygdaloidal, showingriguin vertical veins, crystals and
zeolitic minerals, especially apophyllite which oga into a gray soil. Upper area of the
hills towards the south contain laterite, is aketg feature of the study area. The basalt is

converted into fine texture or it is coarse andutadin whole study region.
3. A4 Relief

Relief features are most important in developmdragricultural land use. The

factors of relief such as altitude, angle of slagepect of slope, relative relief control
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size and shape of forms and types of crop grownAdiove 3500 meters of altitude
agriculture practice is mostly not found but inywéew patches agriculture practice is
performed in this altitude. Because of decreaseéemperature and pressure, low
humidity, thin soil cover limit agricultural landsa. If one observes the western part
of the district it shows highly elevated terraintbé Western Ghats with peaks like
Kalsubai (1646 m) and Trimbak (1294 m.). The easseuthern parts of study region
shows lower plain area. Near Salher fort is fourelhighest peak of the study region
which is 1567 meter in height and the lowest heghstudy region is 354 meter

above mean sea level which is found near SouthafijB

Table 3.1 Relief: Height and total area

Sr. No.| Height (meters.)| Total Area (Sq. km) % Area
1 300 to 450 3980.0 25.63
2 450 to 600 4889.0 31.48
3 600 to 750 4066.0 26.18
4 750 to 900 1989.0 12.81
5 Above 900 606.0 3.9
Total 15530.0 100

(Source: Research Student)

For the study purpose researcher divided the reiief five groups contain
150 meters interval they are 300 to 450, 450 to, to 750, 750 to 900 and
Above 900 these groups showing the heights in meter the study region ranges
between 354 to 1567 meters. Each group containifgpacea extent in the study

region these areas are (Table No. 3.1)

1. The 300 to 450 group contain 3980 Sqg. km. areawisi25.63% to whole study region.
2. The 450 to 600 group contain 4889 Sq. km. areawisi81.48% to whole study region.

3. The 600 to 750 group contain 4066 Sq. km. arealwisi?6.18% to whole study region.
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4. The 750 to 900 group contain 1989 Sqg. km. areatwisid2.81% to whole study region.

5. Above 900 group contain 606 Sq. km. area which9%63o whole study region.

The study region shows 57.11 % area comes unddreiight between 300 to
600 meters. On the other hand area of high heighabove 900 is near about 4 % to
whole area. This shows available area for agricelfoduction is more than 60 % to
total area in study region. It is good sign for elepment of agriculture land use in

study region. (Table No.3.1 and Map no. 3.2)
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Map No. 3.2
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3 A.5: Drainage

The drainage patterns are influence by the geotddize region. In the study
region most of the part are made up of basaltiksats impact the drainage pattern of
study region. This rock shows the slope towardsdinections north-south (strike
direction), north-west, south-east, and north—ne#ht, south—south-west in whole
study region. So the directions of streams gengefiailv in one or other three sets of

direction. In the study region most of river vallgyows direction almost straight.

The study region contain two main river systems elgithe Godavari and the
Girna and their tributaries. These two river systeare separated by Satmala ranges.
Also in the study region, it is observed that smadist flowing rivers which go

through Konkan and merge in the Arabian Sea.

Konkan Rivers: These are small streams which flow towards west widiards the Arabian

Sea.

Nar: The source of Nar River is found on northern pdrthe Kem hill. It flows below
Waghdhond, Bhintghar, Umbharade and Waghadi anasfdhe district boundary

between Madhuri and Karanjul Petare before leathegstate to join the Par outside.

Par: The source region of the Par River is found onfseut slopes of Kem hill. Upto 5 km
it flow towards southwards and turn to west. This ribecomes the boundary
between Surgana and Dindori tahsil. This river aorgt one small tributary known as
Barik River. This tributary joins Par River in norside. Barik River found in the

Chowitta hill just north of Barhe.

Damanganga: The Dawan River also known as the Damanganga iopfer course, its
sourceregion is near Mangone (Mangunpada). This rivew$ldowards southwards
and turns westwards near Ekadare. From Ekadareitieisbecome long and deep,

near the Borpada it is joined by its tributary kmoas the Gordi nadi.

Val: The source region of the Val nadi is on the norttedopes of Bhaskargad. This nadi flow

sometime inside and sometime outside of the stediyn. This nadi is tributary of the
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Vag River. This river becomes boundary for studyiae from west of Ozarkhed.

This river is tributary of the Damanganga River.

Vaitarna: The source region of the Vaitarna on the southlepes of the Trimbak-Anjaneri
range and combine into three southward flowingastre which unite to form the
Vaitarna a little north of Dapure. This river cant@ne tributary known as Alvand
nadi, whose source region is in the same Trimbakjaderi range on the southern
slopes of the Bhaskargad, Phani dongar and Haospad. After the confluence with
the Alvand River, the Vaitarna turns and flows heatraight in a south-south-west
direction cutting a deep gorge in the scarp ofShhyadris. A small tributary from the
north-west to south-east in a gorge continues therse of the Vaitarna in a

remarkably deeply cut valley.

Girna: The source region of the Girna is just south ofr@hellage at about 8 km. South--
west of Hatgad in the Sahyadris and flows nearbkt ebong a wide bed, with high
banks in some parts, but as a rule, low enoughdtoitaof the use of water for
irrigation. This river holds water up to eight monwith sandy bed. Several dams
have been built across the main stream, irrigdéinge areas of garden land. After its
course through Kalwan, Satana and Malegaon talukasyurn towards north-

eastwards as it nears the Jalgaon frontier.

Tambdi: It is the first tributary of the Girna River whighins on the left or north bank at
Chandkapur. The source region of the Tambdi Riszen ithe Hatgad which is north

part of Western Ghat. The dam is constructrd agrikier.

Punand: The next tributary of the Girna River is the Punavitch is joining at Bej. The
source region of the Punandriver is west of théa&dlort, has a fairly long southerly
winding course nearly parallel to the Sahyadrisoteefit turns and flows eastwards
and south-east-wards. Its valley is deep and mk$ateep and rocky, and, along its
channel, in the rainy season the water flows fromHills in considerable quantities

and with great rapidity.
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Aram: The source region of the Aram river just south ath®r fort and after a short southerly
course flows eastwards and south-eastwards taheirGirna. This river contains many

tributary chiefly from the south. The Aram joingtGirna about 5 km. east of Thengode.

Mosam: This is the tributary of the Girna rise in the Sadiys south of Hanuman hill. The
Mosam has cut a wide valley where its waters sefftcirrigate plentifully, until the
banks become too high to admit the use of the akflow of the stream, which, in
the dry weather, lies too far from them to allow thultivators to raise by lifts, budkis.

It joins the Girna about 3 km. below Malegaon.

The rest of the right or south bank tributarieshef Girna further up, those up to Malegaon are of
small size but useful for irrigation. The chieftbEm are the Masa nadi joining the Girna
just below Chandkapur, the Baindki and the Markafrdining the northern slopes of the
Saptashring and Markinda hills respectively, ugitingether under the name of the latter
river to flow past Kalwan to join the Girna a kileter to the north, the Khatki nala and
the Kolthi nadi passing by Devla, the Kharf nadigdghe Parsul. There are also a few

minor tributary streams such as the Suki nala had3ulandi nala.

The two easternmost tributaries of the Girna indtstrict, the Panjan and Maniad are much
larger in size than others, but they flow in vadleyhich are deep and narrow arid the
banks are so high that irrigation is not practiealfhese characteristics are due to the
fact that they are able to cut across the Satmatarehed so as to abstract some of
the headwater streams draining the southern sldpefact this tendency is to be
found even in the Parsul on a much lesser scalesellGirna tribu-taries are very
active in their headward erosion because of thehnmwer base level of the Girna as

compared with that of the Godavari.

Panjan: The source region of the panjan is to the eash@iGhandvad fort on the southern
slopes of the Satmalas and after an initial soathierourse, curves eastwards and
then makes its way north-eastwards past Manmaddapacut through the Satmalas.
It drains parts of Chandvad, Malegaon and Nanddgalokas before it joins the Girna

at Panjan in the last mentioned taluka.



Page|38

RoLE oF TRANSPORT AsA CONTRAINT FACTOR IN AGRICULTURE L AND Use IN NAsHIk DisTricT

Maniad: The source region of the Maniad is little south-w#Rajapur south of the Satmala
range as the Kher nala and after a short east-sasthcourse bounded by a ridge to
the north of it, turns abruptly to a point littleyond the district, where after it turns
abruptly northwards continuing the course of autidioy and re-enters the study
region. After cutting a passage in the hills neanMpunj, it continues its northerly
course and after receiving the Sakhi (Sakhambatg draining past Nandgaon, turns
northwards to the boundary of the study region.nThidorms the district boundary
for some distance and then after a short cour&halisgaon taluka of Jalgaon district

joins the Girna at Saigaon in that taluka.

Godavari: The Godavari, other local name the Ganga is vepomant river not only of
this study region, but of the whole of the peninsulatidn The source region of the
Godavari is of the western side of the Trimbak amhelatre. A larger and more
distant branch takes its rise in the ridge thatgdhe Trimbak and Brahma mountains

in a region of higher rainfall owing to greater egpre to moisture bearing winds.

Kashyapi: The source region of the Kashyapi (Kas) river isttle above Wagira in the
Sahyadrisand augmented by the waters of the Wotki and thdi. Minis is the
tributary of the Godavari River. Just at this caefice is constructed the Gangapur

dam, whose storage backs up both the main riveitatidbutary, the Kashyapi.

Darna: The source region of the Darna is on the north&apes of the Kulang hill fort in the
Sahyadris about 13 km. south-east of Igatpuri. Tivisr has a very long and winding
course. The bed of this river is sandy in natuieer€ is a dam which constructed across

the Darna near Nandgaon village giving rise tostioeage known as Lake Beale.

Vaki: The Vaki nadi rises in the Dhoria hill and flowsangeneral southerly direction and

passing between Igatpuri and Ghoti joins the Darna.

Unduhol: The source region of the Unduhol nadi is the sofitAnjaneri hill and flows in a
south-easterly course and turns in a northerlyctioe to the north of Kavnai hill and

has a very long winding course trending to the bafire it joins the Darna below the

Darna dam.
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Valdevi: The source region of the Valdevi River is on thstean slopes of the Anjaneri hill
andit flows in eastern direction passing by Ambe Bahahd Deolali and joins the

Darna near Chehedi.

Jham: The Jham river, the easternmost tributary of thdawari which flow in south bank.

Banganga: It is north bank tributary of Godavari River whiemerges in the north-west of
Ramsej hill. This flows towards east side passip@lar where a dam crosses it to

divert the water into canals on both sides fogation.

Kadva: The Kadva rises in the Sahyadris to the north-wég&indori in the angle between
theformer and the Satmala range, and crosses Dingr horth-west to south-east.
It is rocky both in bed and bank, but the bed idayiand the average volume of water
is small compared with the area through which @wB. Irrigation works of

considerable importance have been established on it

Unanda: The Unanda is the first of these having a long seurearly parallel to the Satmalas
and receives several small streams draining ifgesloAmong these are the small Dev
nadi flowing past Vani, the Parasheri river flowily Pimpalgaon Basavant, the
Netravati nala flowing by Vadner, the Vainatha nfmihing it near Niphad and formed

by the union of two rivers, the Vadali flowing byaWali Bhoi and the Shelu.

Gui: The Gui nadi rises in the Satmalas just west ofn@hgad and is joined at Maralgoi by a
similar stream, the Pimpalad nadi, rising a liftieher west and flowing past Lasalgaon.

After a long course southwards, it joins the Godguat outside the limits of the district.

3. A.6: Climate

The climate of study region dries except in thetlsavest monsoon season. In
the study region there is observed four seasornsdte cold season from December
to February, hot season from March to May, the lsawgst monsoon season from

June to September and the post-monsoon seasoig @otober and November.
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Temperature: In the study region there are two metrologicalestats they are situated in
Malegaon and Nasik. These stateions are representait the climatic The Night
temperatures during June are slightly higher thamnd May. With the onset of the
south-west monsoon early in June day temperatueesedse appreciably and the
weather throughout the south-west monsoon seasmbe@sant. The first half of
October the south-west monsoon withdraws from thdysregion. It is also observed
that the average temperature in the month of Octolmeease two to three degree
centigrade. The night temperatures decrease pgigeds after September. From
November temperatures decrease rapidly. In theysegion December is the coldest
month with the mean daily minimum temperature is31°C (52.3 °F) at Malegaon
and 10.2 °C (50.4 °F) at Nasik. The mean daily mmaxn temperature of December
month is 29.5 °C (85.1 °F) at Malegaon and 28. 38Z9 °F) Nasik.

Humidity: Humidity is amount of water vapour in the air. hretstudy region humidity is
higher during south-west monsoon. But in other seasont{poassoon, cold and
summer) there is low humidity or dry air is fourid.the summer season the lowest

relative humidity is between 20 to 25 percent i dlfternoon.

Cloudiness. In the study region during south-west monsoon skies heavily clouded to

overcaste otherwise skies are clear or lightly déal

Winds: In the study region speed of wind is light to m@derexcept second half of summer
seasons. In latter summer it is observed that itglo€wind is higher in study region.
The direction of the wind in study region in soutbst monsoon is westerly and post
monsoon season it is easterly in afternoon. In aaltl summer season direction of the

wind are from south-west to north-west.

Special Weather Phenomena: Due to the storms and depression in Arabian Seandetalf

of summer responsible for rain and thunderstorms.

Rainfall: In the study region rainfall occurs in the monthlahe to September. The average

rainfall of the study region is 2600 to 3000 mm.
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3. A.7: Soils

Soil is important factor for the agriculture landeupattern. Production and
cropping pattern is influenced by soil type and podductivity. This soil is the link

between biotic and abiotic components.

Table 3.2: Soil Distribution in Nasik District

Sr. No.| Soil Type Total Area (sg. Km) | Area (%)
1 Literate Soil 403.8 2.6
2 Redish Brown Soil of Hill Slope | 4985.1 32.1
3 Deep Black Soil (Valleys) 1615.1 10.4
4 Medium Black Soil ( Plains) 3059.4 19.7
5 Coarse Shallow Soil (High Level)| 5466.6 35.2
Total 15530.0 100

(Source: Research Student)

Soil has certain physical chemical and biologiclEments in it, which
determine the thickness, structure and fertilityhef soil. Jainedra Kumar (1985) has
rightly pointed out the need for careful study ofl $n order to make efficient land

use as soil provides basic nutrients to plantsoioger than chemical fertilizers.

The parent material of soil in study region is ldse. The climatic condition
and topography play an important role for formatmhnsoil in study region. The
tahsils like Igatpuri, Trimbak, Surgana and Petihisanfluenced by humid climatic
condition where literate soil is observed at highkitude of the hills. The deep and

fertile soil is found in Godavari, upper reache&aha and Mosam valley.

In the study region it is also observed that onHitleslope contain light shallow
soil. The upper section of hilly area hold very rsgatextured soil. Soil contain higher
amount of organic matter where the rainfall is kighn study region. The rain shadow

areas hold alkaline soil which contain low orgamiatter and nitrogen
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The distribution of soil in study region is shownMap 3.3 which are divided
into five soil types these are |) Literate soi), Redish Brown soil of hill slope (Trap),
[II) Deep Black soil (Valleys), VI) Medium Black 8o(Plains) and V) Coarse

Shallow soils (High level).

Classification of soil type and its distribution gtudy region is as follows

(Table No. 3.2 and Map No. 3.3)

1. Literate Soil: - Total area of Literate soil is 4835q. Km. or 2.6% to total area of

study region. This soil observed only in Surgaresita

2. Redish brown soil: - This type of soil is found ym hill slope area of study region.
It covers an area 4985.1 Sg. Km. or 32.1% to tate& of study region. This type is
observed in hilly slope of Surgana, Kalwan, Dinda@pandwad, Nasik, Igatpuri and

Trimbak tahsil.

3. Deep Black Soil: - Deep Black Soil is found in egllarea of study region. It covers
an area 1615.1 Sq. Km. or 10.4% to total areauafystegion. This soil is found in

river valleys of Godavari and Girna.

4, Medium black soil: - Medium black soil spread imipl area of study region. It covers an
area 3059.4 Sq. Km. or 19.7% to total area of stedjon. This soil is found in the plain
area of tahsils like Sinner, Niphad, Chandwad, Njaod, Satana and Malegaon.

5. Coarse shallow soil: - Coarse shallow soil coversagea 5466.6 Sq. Km. or 35.2% to
total area of study region which spread in theilalige Peth, Trimbak, Yeola, Niphad,

Dindory, Chandwad, Deola, Kalwan, Satana, MalegaahNandgaon in study area.
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Nashik Soil Distribution
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Map No. 3.3
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3 B: Cultural Aspects
3. B.1: Introduction

Human determent plays an important role for chamdand use pattern.
Labour, literacy, capital etc are important factor Indian agriculture land use.
Basically Indian agriculture is backbone of Indianonomy. About 63% people
directly or indirectly depends on agriculture. hdia intensive subsistence agriculture
or subsistence agriculture are practiced. So thst mbthe farmers are poor that is
why many small scale farmers along with the agtigel they also practiced animal
rearing. This affected the economy of farmer t&hanges life style of farmer in all
respect. Availability of labour play an importaote for defines wages. Also there is
found spatial variation in agriculture practicegshmiespect to cultural region. In the
study region there is found different caste likemmpaste, Scheduled caste, Scheduled
tribe, Nomadic tribe etc people, there culturalezsp are differ from each other so

that agriculture practices and working style difiem each other

Agriculture sector that have been ultimately forgniiand use pattern and yield
per hectare. The Present study, therefore, isfgignt in this respect. The objectives
of this section is to highlight the cultural backgnd of the region or district , namely,
population, density of population, education, tporgation, land holding and their
impact on land use pattern of the area under sflidly.data of population from 1961
to 2001 have been collected from Nasik district<tsrHandbook, Nasik. The data of
occupational structure have been collected fromsti@oeconomic abstract of Nasik
district, while the data of land holding and tramgation collected from Nasik district

Gazetteer and socio-economic handbook of Nasikictist
3. B.2: Population

Population is function of labour force in agricuiu It has spatial stateus in
economy. Also agriculture wages depend on avaitglaf workers and skill of workers.
According to 2001 census, the population of thedptegion was 4987923 persons. If

one can compare this population to Maharashtra population it was 5.15 %. The
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3.B.3:

study of decadal growth rate of study region isangnt because availability of workers

and fragmentation of agriculture land is functidrdecadal growth rate. It is as follows

Table 3.3: Population Growth and Decade Variation

Year Population Decade Variation| Growth in %
1951 1429916 — —

1961 1855246 +425330 +29.75
1971 2369221 +513975 +27.7

1981 2991739 +622518 +26.27
1991 3851352 +859613 +28.73
2001 4987923 +1136571 +29.51
1951 to 2001 +3558007 +71.33

(Source: District Census Handbook, Nasik)

Researcher studies this growth rate from 1951 aredlfthe trend of population
expansion which is shown in Table No 3.3. It isesled that the total population of the
study region was increase 71.33 % from 1951 to 206#& average decadal growth rate
of study region was 23.66%. The growth rate of wtatjion is higher in 1961 which is
29.75 and lower in 1981 which is 26.27 %. The trehdrowth rate is fall and rise type
i.e. from 1951 to 1981 it decrease and after thimicrease. The total population of study
region in 1951 was 1429916 it increases up to 42879 2001. The total variation in the
study region population from 1951 to 2001 was 38580

Density of Population

Population is the man land ratio. This ratio allsovgs the burden of human on
land. It is also indicator of human resource avwdlily for agricultural purpose.

Density shows distribution of population and vaoas in population.
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Table 3.4: Density of Population (Years 1951 to 2001)

Year Population Area (sg.km.) Density (Persons per sg.km|)
1951 1429916 15530 92

1961 1855246 15530 119

1971 2369221 15530 152

1981 2991739 15530 193

1991 3851352 15530 248

2001 4987923 15530 321

(Source: District Census Handbook and GazetteesikiNa

Table No. 3.4 shows that there was increase inityeofspopulation from 1951 to 2001 i.e.
92 persons per Sg. km. to 321 persons per Sq.hisnshows that the density of population in

study region is increase 3.5 times during 50 years.

3. B.4: The Spatial Distribution of Population Density

The spatial variation of population density disitibn is shown in table No. 3.5 i.e. tahsil
wise density distribution of study region whiclsl®wn in persons per Sg. km. From 1961 to
2001 the population density of Nasik tahsil washkigamong whole tahsils of study region
i.e. 259 persons per Sg. Km. to 1631 persons peKi®&q This is due to in Nasik tahsil there
is merge urban area of Nasik city which is holy dar Hindu. Also in this city industrial
setup is found which lead the migration of worlanirdifferent areas towards Nasik city. It is
the oldest city. The lowest population densityasrfd in Surgana tahsil in 1961 it was 70
persons per Sq. Km. and it increase 173 personSgekm. in 2001. The lowest density of
population is found in Peth, Dindory, Kalwan, Saa¥eola and Sinner tahsils. The density
of Trimbak tahsil was very less i.e. 159 persorrsSge Km. in 2001. The less density tahsils

are from due to uneven topography, tribal area etc.
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Table 3.5: Nasik District: Tahsil wise Population Density Per sq.km. (1961 to 2001)

Sr. No. Tahsil 1961 1971 [1981 | 1991 2001
1 Nasik 259 336 | 423 707 1631
2 Peth 74 88 112 137 173
3 Dindory 86 104 131 158 200
4 Surgana | 70 83 107 130 173
5 Kalwan 95 119 148 189 190
6 Satana 96 122 154 183 211
7 Malegaon | 163 220 278 347 430
8 Chandwad| 102 121 152 171 213
9 Nandgaon| 110 132 168 184 214
10 Yeola 97 118 151 175 220
11 Niphad 138 205 258 338 413
12 Sinner 99 121 153 169 215
13 lgatpuri 111 133 170 198 267
14 Trimbak | —- — — — 159
15 Deola — — — — 226

Total 119 152 193 248 321

(Source: Nasik District Census Handbook)

Malegaon is second largest population density regioentire study region.
Which is ranging between 163 persons per Sq. KmM3tbpersons Per Sq. Km. after
that Niphad (138 persons per Sq. Km. to 413 pergamsSq. Km.), Igatpuri (111
persons per Sg. Km. to 267 persons per Sq. Kmndykon (110 persons per Sq.
Km. to 214 persons per Sq. Km.) and Chandwad (Higgns per Sg. Km. to 213

persons per Sg. Km.)
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3.B.5:

3.B.6:

Education

The first school in the Nasik was opened in 1861Saperior Anglo vernacular
school’, which was transformed into Nasik High szhin 1871 and was the first
Secondary School in the district. In 1883-84 Chukiksion started another school at
Satpur. In 1923-24 Nasik Education Society washdisteed which later on came to be
known as Peth High School in 1948.In the year 20D0MNasik District was having 3322
primary schools, 648 secondary and higher secorgtdmyols. Out of the total 10.65 lakh
students in primary and secondary schools, 49.8%pewere girls and remaining 50.11
percent were boys. Out of the total students imary, secondary and higher secondary
schools 9.83 percent and 20.67 percent studente Wem scheduled castee and
scheduled tribe respectively in the district. Dgrithe year 2000-01 Nasik District was
having 32 Arts, Science and Commerce Colleges.stiments studying in these colleges
from Xl onwards were 37216, out of this 40.12 patogere girls and remaining 59.88
percent were boys. The District is having Eight iBegring and Nine Polytechnic
institutions, One Medical College, Three Ayurvediolleges, Eighteen Industrial
Training Institutes, Fourteen B. Ed., Sixteen D.Bdd Two Law colleges. Apart from
this the district has education institutes in theaa like Management, Computer Science,

Hotel Management and Catering Technology etc.
Transportation

The role of means of transport in the economic kgaent is significant in
agricultural regions. It acts as a main vehiclebfonging different raw materials, seeds,
fertilizers, implements, and distributes the prddmithin the region. The improvement in
transport network extends the hinterland of markeis brings isolated productions area
into light (Date, 1983). Such improvement and cleamgfrequency, speed and capacity
indicate the changes in traditional agriculturegqras. From this point of view, it would

be necessary to examine the existing means ofpioainis study region.
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Table 3.6: Road Length of Nasik District

Sr. No. Type Road Length ( Km.)
A Roads
I National Highway 236.00
Il State Highway 1727.00
1] Major District Road 2285.00
v Other District Roads 2361.00
V Village Roads 7290.00
Total 13899.00
B Railways
I Broad Gauge 257.00
Il Meter Gauge Nil
1] Narrow Gauge Nil
Total 257.00

(Source: Socio-Economic Abstract, Nasik DistricO2p

The entire study region enjoys two types of mednsamsportation they are
roadways and railways and the total length of thesans of transportation is 14156
Kms. The area under study has dense linkages divag and railways. The railway
plays a significant role in collecting and disttiimg agricultural products. The
roadways are classified in five types in entiredgtuegion they are, National
Highway (NH), State Highway (SH), Major District ghiway (MDR), Other District
Highway ( ODR) and Village Road or Kachcha Roadé¢R). The total length of
roadways in the study region is 13899.00 Kms. larnigth of national highway is 236
kms (Mumbai-Agra road 186 Km and Nasik - Pune 48) kmbse are medaled roads
while the state highway length in study region722 Km.
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NASHIK DISTRICT - MAIN ROADS AND RAILWAYS
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There is a dense network of transportation of mdijstrict road and other district
road in entire study area. These roads are linkéd iemote area of study region either
by metalled or unmetalled roads. The total lendtmajor district roads and other district
roads are 2285 Km and 2361 Km respectively in thdysregion. The village roadways
are kachcha in nature and are linked to majoridistvads and other district roads. Some
kachcha roads are unsuited for transportationeémtionsoon season because it becomes

dirty and muddy and hence it reduces the transipamtal he most common



RoLEe oF TRANSPORT Asa CoNTRAINT FACTOR IN AGRICULTURE LAND Use IN NasHIk DisTricT Page | 51

and traditional modes of transport is bullock camsl tractors in the villages to collect

and distribute the agricultural products. Trucks @ccasionally used for transportation.

State Transport buses are linked to most of vilageentire study region. At
list two S.T. bus frequencies to each village dareeoved in study region. S.T. bus
frequencies are reduced in rainy season in rematé¢ @ study region where

unmetalled road is found.

The limited network of railway is observed in theidy region in which
Manmad is the railway junction. Mumbai-Delhi-Kolkabroad gauge railway passes
through the study region and covering 203 km lengtso Manmad - Pune, Manmad
-Aurangabad is the broad gauge railway line cogesia km. length. This railway is

much significant from agricultural point of view.

3.B.7: Land Holding

The land holding is one of the aspects influenaamgagriculture land use
patterns. The easy applications of inputs are plesdi the size of land holdings is
large and extensive. In study region, like othgiaes has heavy pressure of growing
population coupled with the customary laws of intagice has resulted in subdividing
agricultural plot into small holding. During thesfil work and interview with farmers,
the fact uncovered that the land of small sizetarganumerous difficulties, such as
proper supervision accessibility of easy inputsstage of time, use of improved
implements, pest control in proper time, and lito@as for mechanization and
experimentation, therefore small sizes of land ingisl have adverse effect on
efficient land utilization. Moreover, it is obsedsdhat the average size of land
holding in the district is 2.52 hectares. The urm@nd uneconomic small size land
holdings are observed in western part of the basinlted backward agriculture. It is,

therefore, needed to consolidate the land foriefiidand use in entire district.

3. B. 8: Agricultural

If one can compare the total area of MaharashtiaeBdent area under agriculture

is depened upon monsoon. The study region is siiuatMaharashtra in which 75
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percent of agriculture land is depending on the soon according to 2001 survey. The
monsoon, s oil, topography and climate of the stadyon are favorable for some tahsil
for agriculture purpose. It cause increase in pctdo and rotation of crop. In study
region unfavorable condition of topography, soildanlimate area suffer by low

production of crop, one crop harvest in a year.
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4.1

Chapter 4
GENERAL LAND USE PATTERN
General Land Use Pattern of Nasik District —

The pattern of land use of an area at a particlilae is determined by the
physical, economic, and institutional framework eiaktogether. In other words, the
existing land-use pattern in different regions basn involved as a result of the action
and interaction of various factors. Such as thesiglay characteristics of land, the
institutional framework, the structure of otheraeices available and the location of the
region in relation to other aspects of economicetigument. For example, those related to
transport as well as trade. The present patternticarefore, be considered in some sort of
stateic harmony and adjustment with the other roharacteristics of the economy of the
region. A close study of the present land-use patiad the trades during the recent years
will help to suggest the scope for planned shiftshe patternLand classification is
directly influencedby slope of land, soil characteristics, degree rofsien, drainage,
water supply, climatic factors, and similar envirental conditions. In the recent past,
according to various view points and purposes, matgmpts have been made by
different countries in the world to classify thengeal land use. This classification is done
by using various methods. Stamp (1962) has doneioae@r work about land
classification. “The Land of Britain :-lts Use aMisuse” is the book written by Stamp
wherein he classified land into six categories, elgimforest and woodland, arable land,
meadows land and permanent grass, health and mdpdardens, orchards, nurseries

and unproductive land like land under buildingsnesi and wastelands etc.

Internationally, land use has been classified imibt@ categories. These categories
are (a) Settlement and non-agricultural use, (bitieldture, (c) Trees and permanent
crops, (d) Cropland, (e) Improved permanent pastui® Improved grazing land, (g)
Woodland, (h) Swamps and marshes and (i) Unprodeidénd. In Union of Soviet
Socialist Republics (USSR) land are classifiedixncategories as (a) Land belonging to

the urban-rural localities of the industrial arahisport department, (b) Arable land and
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perennial plantation, (c) Natural grasslands, (@eBts, (e) Bogs and peat bogs and
(f) Unsuitable land. In United States of Americantlause classification is done on the
basis of land capability, local relief, climate,ilsoand vegetation cover. These
categories are (a) land capable of carrying variowgps or grass in rotation or
permanent (b) Land suitable for economic uses,mgax afforestateion and (c) Land
suitable for the poorer grades of permanent pasiure National Resource Planning
Board (NRPB) of the United States of America has alassified the land into varies
categories, namely (a) Land classification in temfisnherent characteristics, (b)
Land classification in terms of present day usg,L@nd classification in terms of
recommended uses, (d) Land classification in tesfngrogram implementation and

(e) Land classification in terms of land use calitéds.

In Japan, initially, land utilization is classifigdto four categories as (a) Rise
land, (b) High land with dry agriculture, (c) fotdand and (d) Uncultivated land. From
1953 land use surveys were conducted in Japan alagdga number of maps were
published. On the basis of these land use mapd,Us@ is categorized. These categories
are (i) Paddy area, (ii) Upland field, (iii) Treeops, (iv) Forest Area, (v) Grassland, (vi)
Other included salt bed, barren land, fish cultamea and boundaries of different fields,
(vii) City and town, (viii) Transportation, (ix) lrad improvement and land conservations
facilities, (x) Special facilities, such as powdanis, mine, transportation substateions
and (xi) Land features such as marshy land andiqmeptThese eleven main categories of
land use have been further sub-divided into mangravsubdivisions. In China A.K.
Phibrick (1980) has classified land into seven gaties as (a) Agricultural land, 60
percent or more under cultivation, (b) Agricultudaind, at least 20 percent under
cultivation, (c) Advancing agriculture and affor@stion, (d) Upland with some
cultivation and patches of forests, (e) Naturakévy (f) Steppes and desert, grazing land,

some cultivation and patches of forests and (goMajought prone areas.

In India, land use classification is done accordiagvarious schemes. Before
1951, the land use stateistics was collected biviinestry of Agriculture, Government of
India and was arranged into (a) Total geograplacad, (b) Area under forests, (c) Area

not available for cultivation, (d) Current falloarid, (e) Other uncultivated land
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4.2

and (f) Net sown area. In 1954 rural land use wassdied by E. Ahmad, into
categories like (a) Single cropped land, (b) Doubstepped land, (c) Triple cropped
land, (d) Fallow land, (e) Land under grove andchards, (f) Land under scrubs and
grasses, (g) Land permanently under water, (h)x8pilland, (i) Land under transport
and communication, (j) Barren land and (k) ForeBte National Atlas Organization,
Kolkata in 1957 classified land into eight categeri (a) Forest, (b) Scrub, (c) Arable
land with trees, (d) Plantation, (e) Pasture, (Bstéland, (g) Alpine grass and scrub
and (h) Glaciated region. The Damodar valley redias been classified land into ten
major categories, (a) Field crops, (b) OrchardsD@nse forests, (d) Light forests, (e)
Non-agricultural land, (f) Unproductive land, (g)a®r bodies, (h) Cultivable waste
() Village and (j) City and towns.

Land Record Department, Government of India, hésially classified land
as : (a) Reported area for land Utilization purgosg) Forests, (c) Barren and
uncultivable land, (d) Land put to non-agricultutedes : (i) Cultivable waste, (ii)
Permanent pasture and other grazing land, (e) uadér miscellaneous trees, crops
and groves not included in net area sown (i) Curfi@iows (ii) Other follow land, (f)
Net sown area (g) Area sown more than once andlr¢kgl cropped area. These
categories are finally grouped into five classeshsas: (a) Forest land, (b) Net sown
area, (c) Land not available for cultivation, (d)lt&zable waste and (e) Fallow land.

For the present study these five categories haee bensidered as below.

Forest area in Nasik District —

Forest area is defined as, all lands, more tharhentare in area, with a tree

canopy density of more than 10 percent.

4.2 a Classification of Forest Area —

1.

According to table no. 4.1 and Map no. 4.1 andtde2forest area of Nasik
district is divided into five classes. They are,

Very low forest area 10.62 — 94.76
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2. Low forest area 94.76 —178.91
3. Moderate forest area 178.91 — 263.05
4. High forest area 263.05 — 347.20

5. Very high forest area 347.20 — 431.35

Table: 4.1 General Land use pattern (Forest) Areani ‘00’ hectors

No. Name of Tahsil 2000-01 2010-11
1 Nasik 156.81 958
2 Peth 263.54 263.54
3 Dindory 217.33 217.33
4 Surgana 431.35 431.85
5 Kalwan 317.39 N. A.
6 Satana 407.10 N. A.
7 Malegaon 386.06 386.06
8 Chandwad 89.15 89.15
9 Nandgaon 246.39 246.39
10 Yeola 59.05 59.05
11 Niphad 10.62 10.62
12 Sinnar 187.07 137.08
13 lgatpuri 200.00 216.90
14 Trimbak 336.68 336.68
15 Deola 78.13 N. A.
Total 3206.68 3352.65

(Source: Socio-Economic Abstract, Nasik Distric02@nd 2011)

1. Very low forest area (10.62 -94.76 in ‘00’ hecters)

In the study region there are four tahsils nam#gpla, Niphad, Chandwad and

Deola. In both the decade, it is observed thaetievery low forest area.

2. Low forest area (94.76 — 178.91 area in ‘00’ hexjter
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Low forest density was observed in Nasik tahsR@1, while in the decade 2011,

Sinner tahsil got merged in this group.

3. Moderate forest area (178.91 — 263.05 area inH@@tors)

The tahsil like Igatpuri, Dindory and Nandgaon htild moderate forest area in two
decade i.e. in 2001 and 2011. But In 2001, Sinabsit contained moderate forest

area and it has shown changes in 2011.

4. High forest area (263.05 — 347.20 area in ‘00’ bejt

There are three tahsils namely, Trimbak, Peth aabiv&n areas which lie in this

group in both decades (2001 & 2011)

5. Very high forest area (347.20 — 431.35 area in ldEtors)

In this last group Surgana, Satana and Malegaoa feend in 2001 and 2011 decade.
On the other hand, Nasik tahsil was uplifted is tpioup in the decade 2011.

4.2 b Temporal Changes in Forest Area in Study Rémn-

It was found that there are no significant charigesertain tahsils; they are Trimbak,
Peth, Surgana, Kalwan, Satana, Malegaon, Nandgéeola, Niphad, Chandwad,

Deola, Dindory, Igatpuri etc. But the tahsils lik&inner and Nasik shows temporal
variation. Moderate forest area group in Sinnasitalas found in the decade 2001,
while in the decade 2011, it decreased and mergedw forest area group. On the
other hand, Nasik tahsil forest area increasd flawnforest area group (2001) to very

high forest area group (2011), as shown in Magit.
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TAHSIL WISE FOREST DISTRIBUTION
IN NASHIK DISTRICT
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Map No. 4.3

4.3 Fallow Land in Nasik District —

A Fallow land is defined as all lands, which weaken up for cultivation but
are temporarily out of cultivation for a period st less than one year and not more

than five years.
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Table: 4.2 General Land use pattern (Fallow landeAn ‘00’ hectors

No.| Name of Tahsil 2000-01 2010-11

1 Nasik 352.26 206.80

2 Peth 71.00 117.28

3 Dindory 174.33 160.03

4 Surgana 31.06 20.89

5 Kalwan 46.42 22.35

6 Satana 29.18 55.51

7 Malegaon 43.97 40.44

8 Chandwad 46.75 49.38

9 Nandgaon 54.08 40.44

10 Yeola 104.08 141.85

11 Niphad 144.92 142.72

12 Sinnar 122.10 13.34

13 Igatpuri 122.10 66.88

14 Trimbak 68.45 68.45

15 Deola 30.85 29.23
Total 1401.26 1175.49

(Source: Socio-Economic Abstract, Nasik DistricO2@nd 2011)

4.3 a Classification of Fallow Land —

According to area Fallow lands are divided intefslasses. As shown in Map no. 4.4 and

4.5.1t is prepared by table no. 4.2. They are Hevis-

1. Very Low Fallow land area (13.34 — 95.13 area i fectors)
2. Low Fallow land area ( 95.13 — 159.41 area in 1€ctors)

3. Moderate Fallow land area ( 159.41 — 233.69 aré@0inhectors)
4. High Fallow land area ( 233.69 - 287.97 area in t@tors)

5. Very High Fallow land area ( 287.97 — 352.26 are®0’ hectors)



RoLe oF TRANSPORT As A CONTRAINT FACTOR IN AGRICULTURE LAND UsEe IN NasHIk DisTrICT | 61

1. Very Low Fallow land area (13.34 — 95.13 area Di t@ectors)-

In both decade the following tahsils observed theryWLow Fallow land area;
Trimbak, Surgana, Kalwan, Satana, Deola, Chandwdd\&ndgaon, while in Peth it

was observed in 2001 and in 2011 Igatpuri and Sivweee merged in this group.

2. Low Fallow land area ( 95.13 — 159.41 area in 1€ctors)-

The Low Fallow land area was found in Niphad an@l®dahsil from 2001 to 2011.
In the tahsil like Igatpuri and Sinner Low Falloand area was observed in 2001 and

in Peth tahsil it was observed in 2011.
3. Moderate Fallow land area (159.41 — 233.69 aré@0nhectors)-
This type of density is found in only Dindory tahsi both the decades.

4. High Fallow land area ( 233.69 — 287.97 area in l@@tors)- In the decade 2011 it is

observed in Nasik tahsil.

5. Very High Fallow land area ( 287.97 — 352.26 area‘'d0’

hectors)-Nasik tahsil hold this kind of density2@01 decade.
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TAHSIL WISE FALLOW LAND
DISTRIBUTION IN NASHIK DISTRICT
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4.3 b Temporal Changes in Fallow land area in thetudy region-

The study of temporal changes in Fallow land isyvienportant because it
increases or decreases agricultural area whicbtaffee production of crops. The tahsils
like, Satana, Malegaon, Deola, Chandwad, Trimbakd@ry and Niphad there are very
small changes are observed .While in Peth Fallowl lacreases very low to low from
2001 to 2011. Also this phenomenon is observedenl tahsil but it merges in same

group i.e. in Low Fallow land area. The Fallow lagagta was decreases in the tahsils

Page 63

from 2001 to 2011 in Nasik (very high to high acédallow land) Igatpuri and Sinnar
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(low to very low area of Fallow land), Surgana &@dwan merge in same group i.e.
very low area Fallow land, which is shown in Maf 4.

4.4  Area not available for cultivation in Nasik district-

This kind of land is that land which is occupiedbyildings, roads, railways,
water (e.g. rivers and canals) and other lands teredon-agricultural purposes e.g.

recreational land.
4.4 a Classification of area not available for ctivation-

With reference to table no. 4.3, this type of laisé is divided into five classes. It is

shown in Map 4.7 and 4.8 with respective to de@ifl and 2011. These classes are as follows-

1. Very low area not available for cultivation ( 0.000 to 11.750000 area in ‘00’ hectors)
2. Low area not available for cultivation ( 11.75006(%2.940000 area in ‘00’ hectors)
3. Moderate area not available for cultivation ( 52841 to 107.170000 area in ‘00’ hectors)
4. High area not available for cultivation ( 107.170Q@6 142.980000 area in ‘00" in hectors)

5. Very high area not available for cultivation ( 1980001 to 278.990000 area in ‘00’

in hectors)
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Table: 4.3 General Land use pattern (Area Not Aad for Cultivation) Area in ‘00’ hectors

No Name of Tahsil 2000-01 2010-11

1 Nasik 177.53 278.99

2 Peth 34.63 34.63

3 Dindory 51.61 52.94

4 Surgana 38.66 47.28

5 Kalwan 48.01 00.00

6 Satana 214.84 11.75

7 Malegaon 257.47 260.79

8 Chandwad 84.92 86.62

9 Nandgaon 132.14 132.14

10 Yeola 106.92 107.17

11 Niphad 89.60 89.60

12 Sinnar 140.42 142.98

13 Igatpuri 102.04 134.63

14 Trimbak 47.79 49.04

15 Deola 01.22 03.87
Total 1527.80 1432.43

(Source: Socio-Economic Abstract, Nasik DistricO2@nd 2011)

1. Very low area not available for cultivation ( 0.00® — 11.750000 area in ‘00’ hectors)-

In this type of classification, Trimbak, Peth, Samg and Dindory are found in 2001
and 2011 decade. Only Satana is merged in thigpgrodecade 2011.

2. Low area not available for cultivation ( 11.75000%2.940000 area in ‘00" hectors) —

Low classification type holds tahsils like IgatpuNiphad and Chandwad in the

decade 2001 and Trimbak, Peth, Surgana and Dinddhe decade 2011.

3. Moderate area not available for cultivation (52@@D— 107.170000 area in ‘00’ hectors)-



RoLe oF TRANSPORT As A CONTRAINT FACTOR IN AGRICULTURE LAND UsEe IN NasHIk DisTrICT | 66

Sinnar, Yeola and Nandgaon tahsils show moderatietey in the decade 2001, while

Chandwad, Niphad and Yeola tahsils are in decadé.20
4., High area not available for cultivation ( 107.17069142.980000 area in ‘00’ hectors)-

Only one tahsil merged in this group in 2001, nanddsik. While in the decade of
2011 there were three tahsils known as Igatpunn&i and Nandgaon are found are

found in this type.

5. Very high area not available for cultivation (1420801 — 278.990000 area in ‘00’

hectors)-

Two tahsils like Satana and Malegaon in 2001 deeadetwo tahsils like Malegaon
and Nasik in 2011 decade show the tendency of moeavailable for cultivation in

largest amount.
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4.4 b Temporal changes in area not available fordtivation-

In this district changes for area not available daitivation are found in the

tahsils namely, Satana, Nasik, Igatpuri, Trimbaki &urgana tahsils. The tahsils like

Malegaon, Nandgaon, Yeola, Niphad, Sinnar, Dindd®gth, Deola, Chandwad and

Kalwan have not changed or slightly changed with time. In all tahsils, Deola tahsil

shows very small amount of land under non cultiedahd. It is shown in Map no. 4.9
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4.5 Cultivable waste in Nasik district —

This includes land available for cultivation, whethaken up or not taken up for
cultivation for once, but not cultivated during tldsve years or more in succession
including the current year for some reason or thero Such land may be either fallow or
covered with shrubs and jungles which are not panty use. They may be accessible or

in accessible and may be liying in isolated blookswithin cultivated holdings.

4.5 a Classification of cultivable waste land-

According to table no. 4.4 the cultivable wastadl@again divided into five types which is

shown in Map no. 4.10 and 4.11, they are —

1. very low cultivable waste land ( less than 17.1@8fka in ‘00’ hectors)

2. low cultivable waste land (17.164001 to 34.3280@&aan ‘00’ hectors)

3. Moderate cultivable waste land (34.328001 to 510892area in ‘00’ hectors)
4. High cultivable waste land (51.492001 to 68.65680&h in ‘00’ hectors)

5. Very High cultivable waste land (Above 68.656008aain ‘00" hectors)

1. very low cultivable waste land ( less than 17.1@8fka in ‘00’ hectors)

In the decade 2001 nearly 50 % tahsils out of tet@ws very low cultivable weste
land they are Trimbak Peth, Surgana, Satana, D&blandwad and Yeola while in
2011 only 4 tahsils are merged in this group threyReth, Surgana, Kalwan, Deola. It

means that there is increase in cultivable land.
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Table: 4.4 General Land use pattern (Cultivabletéjasrea in ‘00’ hectors

No.| Name of Tahsil 2000-01 2010-11
1 Nasik 85.82 71.38
2 Peth 00.67 00.28
3 Dindory 35.53 37.96
4 Surgana 07.78 09.20
5 Kalwan 33.32 10.19
6 Satana 16.99 20.10
7 Malegaon 44.62 74.24
8 Chandwad 00.00 117.85
9 Nandgaon 49.05 62.26
10 Yeola 00.00 68.88
11 Niphad 33.37 141.37
12 Sinnar 73.40 103.91
13 Igatpuri 60.00 155.27
14 Trimbak 12.79 63.09
15 Deola 02.82 09.76
Total 456.16 945.74

(Source: Socio-Economic Abstract, Nasik DistricO2@nd 2011)

1. low cultivable waste land (17.164001 to 34.3280@@an ‘00’ hectors)

Tahsils like Kalwan and Niphad in 2001 and Satama2011 observed in low

cultivable waste land group.

2. Moderate cultivable waste land (34.328001 to 510892area in ‘00’ hectors)

Dindory, Malegaon and Nandgaon tahsils are in 288 Dindory tahsil in 2011 are

found in this type.

3. High cultivable waste land (51.492001 to 68.65680&a in ‘00’ hectors)

In the decade 2001 only one tahsil namely Igatgumdl in 2011 Trimbak and

Nandgaon tahsils are merged in this type.
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4. Very High cultivable waste land (Above 68.656008aain ‘00’ hectors)

Only two tahsils namely, Nasik and Sinnar mergethia group in both the
decade i. e. in 2001 and 2011. While the tahdis lgatpuri, Niphad, Chandwad,

Yeola and Malegaon merged in this group, in theade011.

In 2011 out of total tahsils 50% tahsils are mergedery high cultivable

waste land. It means that there is increase invablie waste land since 2001 decade.

4.5 b Temporal changes in cultivable waste land

In the Map 3.12 it is observed that there is inseeen cultivable waste land
from decade 2001 to 2011. These tahsils are Igat@imnnar, Trimbak, Yeola,
Niphad, Chandwad, Nandgaon, Malegaon, Dindory, &e®atana, Surgana and Peth.
Out of 15 tahsils 13 tahsils show the increasimgdrof cultivable waste land. It
means that in 2011 decade there is decrease iS®eh Area. Tahsils like Kalwan
and Nasik show the decreasing trend of cultivahtedli.e. in 2001, in this tahsils

there is higher cultivable waste land and in 20ddadle it reduced.
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Map No. 4.12

4.6 Net Sown Area in Nasik district —

This represents the total area sown with cropsoacictards. Area sown more

than once in the same year is counted only once.
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Table: 4.5 General Land use pattern (Net Sown Aée@d in ‘00’ hectors

No. | Name of Tahsil 2000-01 2010-11
1 Nasik 370.40 189.39
2 Peth 195.21 330.77
3 Dindory 629.22 621.90
4 Surgana 314.36 311.80
5 Kalwan 387.99 468.71
6 Satana 707.68 734.86
7 Malegaon 1037.96 657.74
8 Chandwad 621.88 575.78
9 Nandgaon 460.77 343.33
10 Yeola 696.26 534.15
11 Niphad 700.98 486.60
12 Sinnar 777.58 544.24
13 Igatpuri 487.77 380.72
14 Trimbak 363.71 383.78
15 Deola 331.78 295.73
Total 8063.90 6859.51

(Source: Socio-Economic Abstract, Nasik DistricO2@nd 2011)

4.6 a Classification of Net Sown Area —

The Net Sown Area is divided into five groups oe basis of table No. 4.5 which is

shown in Map No. 4.13 and 4.14 they are as follows

1.

very low Net Sown Area ( less than 195.210007 are@0’ hectors)

low Net Sown Area (195.210008 to 387.989990 are@dhhectors)
Moderate Net Sown Area (387.989991 to 487.769988 &r ‘00’ hectors)
High Net Sown Area (487.769990 to 777.580017 areé@d’ hectors)

Very High Net Sown Area (Above 777.580017 aredi hectors)
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1. very low Net Sown Area ( less than 195.210007 are@0’ hectors) In

2001 Peth tahsil and Nasik tahsil in 2011 is li¢his group.

2. low Net Sown Area (195.210008 to 387.989990 are@dhhectors)

Trimbak, Nasik, Surgana, Kalwan and Deola tahsista&in low Net Sown
Area in 2001 while in 2011 lgatpuri, Trimbak, PeByrgana, Deola and Nandgaon

merge in this group.
3. Moderate Net Sown Area (387.989991 to 487.769988 &r ‘00’ hectors)

The tahsils like lgatpuri and Nandgaon joined grsup in 2001 and Niphad
and Kalwan in 2011

4. High Net Sown Area (487.769990 to 777.580017 areé@d’ hectors)

In this group tahsils like Dindory, Satana, Chandwhliphad, Yeola and
Sinnar in 2001 and Satana, Malegaon, Dindory, Clvadd Yeola and Sinnar in 2011

merged. Near about 40% tahsils of Nasik distrietfaund in this group.

5. Very High Net Sown Area (Above 777.580017 aredi hectors)

Only one tahsil namely Malegaon was found in tm@ug in the decade 2001.
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Map no. 4.15

4.6 b Temporal changes in Net Sown Area

A positive growth was found in this study in Netwoarea from 2001 to 2011 in
the tahsils like Trimbak, Peth, Surgana, Kalwamdary and Satana. While Negative
growth was found in the tahsils like Malegaon, Ngawh, Deola, Chandwad, Niphad,



Nasik, Yeola, Sinnar and Igatpuri from the deca@@l12to 2011 which is shown in the

Map 4.15.
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Chapter- 5

AGRICULTURAL LAND USE PATTERN

Introduction

Agricultural land use means the extent of the govepped area under various
crops during the agricultural year. It is esserttaévaluate the agricultural land use
for the individual crop in order to understand cpgittern and growth. Agricultural
land use pattern in any region depends on socinego@, physical and climatic
conditions. Farmer’'s crop selection and method wfdpction are influenced by

behavior of human being, price fluctuations in neask purchasing power
Spatial Analysisof Agricultural Land use

69.91percent population is involved in agricultural aiti in study region.
Rice, Jowar, Bajara, Wheat, Onion, Grapes and $agarare major crops grown in
study region. For the spatial analysis of the creggarcher classified the crop area in
five group i) very low area under the crop ii) l@asea under the crop iii) Moderate

area under the crop iv) High area under the crogevy high area under the crop

5.3 a Spatial Variation of Ricecrop in Nasik District

In the study region 50% tahsils showed low areaeunmtte crop they are Satana,
Malegaon, Deola Nandgaon, Chandwad, Niphad, YewmthSinnar in 2001 while in
2011 Malegaon, Deola Nandgaon, Chandwad, Niphadvaoeth. The tahsils namely
Surgana, Kalwan, Peth, Dindory and Nasik in 2004 &atana, Kalwan, Peth,
Dindory, Nasik and Sinnar in 2011 lies in low arealer Rice crop. Tahsil Trimbak
in 2001 and Surgana (2011) found in Moderate aneleuRice crop. High area under
Rice crop is found in the decade 2011 in Trimbahksitawhile in 2001 & 2011
lgatpuri is leading in Rice crop which is merged/@ry high area under Rice crop as
shown in table No. 4.1 and Map No. 5.1 & 5.2
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5.3b Temporal changesin Ricecrop in Nask District

There is increase in the area under Rice in Surgéalavan, Satana, Peth, Dindory,
Trimbak, Igatpuri, Nasik and Sinnar tahsil. While the tahsil Malegaon, Deola,
Nandgaon, Chandwad, Yeola and Niphad there is angghin rice crop area (table

No. 5.1 and Map No. 5.3).

Table 5.1 Rice Area in ‘00’ hectors

No. Name of Tahsil 2000-01 2010-11
1 Nasik 3589 5770
2 Peth 5644 6670
3 Dindory 6021 6269
4 Surgana 5700 10058
5 Kalwan 3978 4707
6 Satana 1827 3532
7 Malegaon 38 33
8 Chandwad 198 420
9 Nandgaon 55 40
10 Yeola 15 18
11 Niphad 325 140
12 Sinnar 2937 6394
13 Igatpuri 17340 19870
14 Trimbak 7692 10785
15 Deola 11 04
Total 55355 74652

(Source: Socio-Economic Abstract, Nasik DistricO2@nd 2011)
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TAHSIL WISE RICE DISTRIBUTION
IN NASHIK DISTRICT

s.r“« e A ?“.Jﬁ_ - .
Ili ':1' -E
o s i w
> W el e o
L i 7]
b o
—~i q_h‘l’_i_\_m_'g ‘_H-}‘-\.— o !;
‘[; . D_I T : — __T.. 7 _Si. }
: L.
-II.-"l r_,_‘__a-" WL\‘_“ 5 f-:-/l' — 5':"'1.,—-' .'r_F E L
! 1_.9*'"” IL'x & e L *‘L"J”'J e ‘nll
=I E’\I ]:D 5 r—r =i r" o 1!_ _
3 T 7
e J 25 3 .v-'J-—/T"v-«_r & . E’ﬂ_ ey 7t
i JI! B [ = e Lﬂ“ (]
j o % - ) :
!{_, ] ||\ ¢ f.\—ﬁ-\ _.,__\-f_‘_\_[h’ P - T |:_l,
L { [9 11 o 10 ¢
- w. = z ¢
‘3 1 4 “\1. i':..... s 1____[‘:.'- L —— '?_,_ .n..‘_\_\_\_”_\
. e 1 L’.? o o
l‘- i {ﬁ'-'" =N
i oy = 4 |
¥} m - 12 -
H_:] s 1—_"_’;‘-»
"-.x 13 #s"r [ _4;_"
= R ..-'-"r_ il =

; Legend
N AREA IN
HECTORS

W E
CD 9,900

S 12001
4 10 0 30 40EM Dzﬂll

Map No. 5.3



RoLE oF TRANSPORT AsA CoNTRAINT FACTOR IN AGRICULTURE LAND Use IN NAsHIK DisTRICT

5.4 a Spatial Variation of Wheat crop in Nasik District

Table 5.2 Wheat Area in ‘00’ hectors

No. [ Name of Tahsil 2000-01 2010-11
1 Nasik 3980 6288
2 Peth 321 381
3 Dindory 9410 9481
4 Surgana 410 231
5 Kalwan 2665 6839
6 Satana 1873 5766
7 Malegaon 1470 3723
8 Chandwad 853 1450
9 Nandgaon 470 3064
10 Yeola 1918 6980
11 Niphad 5392 7510
12 Sinnar 3175 11224
13 Igatpuri 1578 2538
14 Trimbak 96 138
15 Deola 1092 8330
Total 33876 80923

(Source: Socio-Economic Abstract, Nasik DistricO2@nd 2011)

In 2001 around 70 % tahsils in Nasik District aneler very low very low area of
wheat crop they are Surgana, Peth, Trimbak, IgatMeola, Nandgaon, Chandwad,
Deola, Satana and Malegaon. In 2011 only four hEiimbak, Peth, Surgana and

Chandwad were in very low area under wheat crop &gea of wheat crop was found in

| 82

Kalwan and Sinnar tahsil in 2001 and 2011 Igatpdelegaon and Nandgaon tahsil.
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Map No. 5.!

Map No. 5.

The moderate area under wheat crop is found onB001 like the tahsils Nasik and
Niphad. High area under wheat crop was found onl011 decade in the tahsils
namely Nasik, Niphad Yeola, Kalwan and Satana.@nother hand very high wheat
area was found in Dindory in 2001 and Deola Dindamg Sinnar in 2011 as shown
in table No. 5.2 and Map No. 5.4 & 5.5
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TAHSIL WISE WHEAT DISTRIBUTION
IN NASHIK DISTRICT
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5.4Db Temporal changesin Wheat crop in Nasik District

There is remarkable increase in the area under twhethe tahsils known as
Sinnar Yeola, Deola, Satana, Kalwan, Malegaon, §aod, Nasik and Igatpuri within
two decade (2001 & 2011). Whereas there is no ahanglight decrease in area under
wheat crop in the Trimbak Peth Surgana and Dintadngils of Nasik district table No.
5.2and Map No. 5.6

5.5a Spatial Variation of Jowar crop in Nasik District

Most of the area under Jowar was found in Dindany ¥eola tahsil in 2001
and Deola in 2011 which is lies in very high arealer Jowar crop. The high area
under Jowar crop was found in Nandgaon tahsil in120/oderate density of Jowar
crop was found in Niphad Chandwad Kalwan and Malegam 2001 and Kalwan

Malegaon and Yeola in 2011.

Low intensity of crop was found in Surgana, Satdfendgaon and Sinnar in
2001, Dindory Nasik and Chandwad in 2011. At thétdm, tahsils like Igatpuri,
Trimbak, Nasik, Peth and Deola in 2001where as &wagSatana, Peth, Trimbak,
Igatpuri, Sinnar and Niphad tahsils found underJew area of Jowar as shown in
table No. 5.3 and Map No. 5.7 & 5.8

5.5b Temporal changesin Jowar crop in Nasik District

Only in few tahsils there was increase in area uddevar they are Deola,
Nandgaon, Kalwan and Nasik in the decade 2001 1d 2¢hile remaining all tahsils

showed negative trend of growth (table No. 5.3 lsliagh No. 5.9)
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Table 5.3 Jowar Area in ‘00’ hectors

No.| Name of Tahsil 2000-01 2010-11
1 Nasik 340 2241
2 Peth 03 08
3 Dindory 5610 2077
4 Surgana 2030 526
5 Kalwan 2556 2752
6 Satana 1329 201
7 Malegaon 2832 2399
8 Chandwad 3120 1909
9 Nandgaon 1500 3726
10 Yeola 5108 3070
11 Niphad 2305 242
12 Sinnar 1293 1001
13 lgatpuri 725 55
14 Trimbak 18 22
15 Deola 63 13780
Total 28314 34069

(Source:

Socio-Economic Abstract, Nasik Distric02@nd 2011)
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TAHSIL WISE JAWAR DISTRIBUTION
IN NASHIK DISTRICT
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5.6 a Spatial Variation of Bajara crop in Nasik District

Tahsils like Surgana, Peth, Trimbak, Igatpuri, Mafdindory and Kalwan

contain very low area under Bajara crop in both deeade and 2011 there were

Niphad and Deola tahsils.

Table 5.4 Bajara Area in ‘00’ hectors

No. | Name of Tahsil 2000-01 2010-11
1 Nasik 1289 349
2 Peth 28 35
3 Dindory 708 1549
4 Surgana 73 42
5 Kalwan 9631 9890
6 Satana 41154 36855
7 Malegaon 71308 35067
8 Chandwad 35720 34169
9 Nandgaon 25000 24986
10 Yeola 48964 19650
11 Niphad 22395 1145
12 Sinnar 60190 63034
13 Igatpuri 19 22
14 Trimbak 35 28
15 Deola 20367 13516
Total 336685 241110

(Source: Socio-Economic Abstract, Nasik DistricO2@nd 2011)
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TAHSIL WISE BAJRA DISTRIBUTION
IN NASHIK DISTRICT
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The lower density of Bajara crop is found in Namiyg2001 &2011) and Yeola
(2011) tahsils. The tahsils like Chandwad and $a{@2001 & 2011) and Malegaon in 2011
hold the Moderate area under Bajara crop. HighitdeaEBajara crop was observed in Yeola
tahsil in 2001 while Sinnar (2001 & 2011) and Maleg (2001) tahsils acquired the stateus
of very high area under Bajara crop as shown itetslb. 5.4 and Map No.

5.10& 5.11
5.6 b Temporal changesin Bajara crop in Nasik District

Bajara crop is dominated only in Sinnar tahsil vah&hows positive trend of
growth in 2001 to 2011. Though the area under Bapp is higher in Satana,
Malegaon, Deola, Chandwad, Yeola and Niphad tredecreasing trend in 2001 to
2011. While in Surgana, Peth, Dindory, Kalwan, Ma3irimbak and Igatpuri shows
very less area under Bajara crop table No. 5.4Meqa No. 5.12

5.7 a Spatial Variation of Sugarcanecrop in Nasik District

In Niphad tahsil there is very high concentrationrfd in 2001 while in 2011
it shows moderate area under sugarcane. In 20@t titan Niphad all tahsils merge

in very low area under sugarcane.

In 2011 Dindory tahsil there is very high concetitra of sugarcane.
Moderate concentration was found in Kalwan tahsd eemaining all tahsils shows
very low concentration of sugarcane crop in ergtrely region in the decade 2011 as

shown in table No. 5.5 and Map No. 5.13 & 5.14
5.7b Temporal changesin Sugarcanecrop in Nasik District

It was found in the study region there increasthenarea of sugarcane in the
tahsils Satana, Malegaon, Deola, Dindory, Sinngatpuri and Kalwan (2001 to
2011). The negative trend of growth for sugarcamea avas found in Surgana, Peth,

Trimbak, Nasik, Nandgaon, Yeola and Niphad (tabde BI5 and Map No. 5.15)
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Table 5.5 Sugarcane Area in ‘00’ hectors

No. | Name of Tahsil 2000-01 2010-11
1 Nasik 2235 1622
2 Peth 79 169
3 Dindory 2860 13722
4 Surgana 22 35
5 Kalwan 1150 4728
6 Satana 2969 6440
7 Malegaon 892 2000
8 Chandwad 253 40
9 Nandgaon 2895 235
10 Yeola 967 56
11 Niphad 14900 8270
12 Sinnar 1485 2122
13 Igatpuri 193 2728
14 Trimbak 21 12
15 Deola 392 1341
Total 31291 43508

(Source: Socio-Economic Abstract, Nasik Distric02@nd 2011)
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TAHSIL WISE SUGAR CANE DISTRIBUTION
IN NASHIK DISTRICT
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5.8 a Spatial Variation of Grapescrop in Nasik District

Table 5.6 Grapes Area in ‘00’ hectors

No. | Name of Tahsil 2000-01 2010-11
1 Nasik 3641 1076
2 Peth 02 02
3 Dindory 1074 16216
4 Surgana 12 46
5 Kalwan 198 158
6 Satana 611 1080
7 Malegaon 85 419
8 Chandwad 1880 3950
9 Nandgaon 17 53
10 Yeola 1762 580
11 Niphad 8866 15037
12 Sinnar 394 1900
13 Igatpuri 50 125
14 Trimbak 01 08
15 Deola 84 139
Total 17027 40779

(Source: Socio-Economic Abstract, Nasik DistricO2@nd 2011)
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TAHSIL WISE GRAPES DISTRIBUTION
IN NASHIK DISTRICT
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Niphad tahsil is leading in Grapes cultivation agail the tahsil in Nasik
district in both decade (2001 & 2011). In 2011 aeottahsil known as Dindory
contain very high density of Grapes cultivation. ddcate area under Grapes
cultivation was found in Nasik tahsil (2001) anda@twad in 2011. Tahsil name as
Chandwad (2001) and Sinnar (2011) hold low areseu@@tapes cultivation. On the
other hand tahsils like Igatpuri, Trimbak, Pethrdgama, Kalwan, Satana, Malegaon,
Nandgaon, Yeola shows very low area under grapiisation as shown in table No.
5.6 and Map No. 5.16 & 5.17

5.8 b Temporal changesin Grapescrop in Nasik District

In the Dindory tahsil crop under Grapes is increag@ more than 10 fold
with respect to 2001 decade. Also tahsils namelphid, Chandwad, Sinnar
Malegaon, lgatpuri and Satana there was increaseem under grapes from decade
2001 to 2011. There was decrease in area undeegiapNasik and Yeola tahsil.
While there is no change found in grapes areahilwalike Trimbak, Peth, Surgana

and Kalwan. (Table No. 5.6 and Map No. 5.18)
5.9 a Spatial Variation of Onion crop in Nasik District

Among all the crops area under onion a remarkairease is shown in Nasik
district. It increased in the decade 2011 as coatptos 2001 decade. Very low area
under onion crop is found in the tahsils like IgatpTrimbak, Nasik, Peth, Dindory
and Surgana in both the decade. In 2001 tahsilselya®@innar, Kalwan, Deola,
Satana, Malegaon shows low density. The moderé&h,dnd very high density was
observed only in each tahsil in 2001, they are &ddiphad and Chandwad. On the
other hand tahsils like Sinnar, Niphad, Yeola, Glweed, Nandgaon, Deola, Kalwan,
Satana and Malegaon hold very high area under amigmin 2011 is shown as table
No. 5.7 and Map No. 5.19 & 5.20
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5.9 b Temporal changesin Onion crop in Nasik District

There is remarkable increase in the area undemaocriop. It is uplifted up
from 5 to 10 fold in the following tahsils Sinnaipiad, Chandwad, Peth, Kalwan,
Satana, Malegaon, Nandgaon and Yeola. The twal tai®ivn as Nasik and Dindory
shows as increasing trend with 2 fold from 2002@&1. The area under onion crop is
stagnant within two decade in tahsils like Igatplirimbak, Peth and Surgana. (Table
No. 5.7 and Map No. 5.21)

Table 5.7 Onion Area in ‘00’ hectors

No. Name of Tahsil 2000-01 2010-11
1 Nasik 718 1612
2 Peth 14 18
3 Dindory 200 1220
4 Surgana 25 32
5 Kalwan 1788 8396
6 Satana 1780 7188
7 Malegaon 2666 7112
8 Chandwad 8380 14860
9 Nandgaon 1400 15320
10 Yeola 4806 29900
11 Niphad 5132 16102
12 Sinnar 3055 10136
13 Igatpuri 331 400
14 Trimbak 5 5
15 Deola 2775 11568
Total 32861 123846

(Source: Socio-Economic Abstract, Nasik DistricO2@nd 2011)



Page|101

RoLE oF TRANSPORT AsA CONTRAINT FACTOR IN AGRICULTURE L AND Use IN NasHIk DistricT

ogcR-onLo -
coLo - Tens 5

0£08 - ogee 00 -

4 _ e g
SSCE - 1801 |

0897 -5

1002 SUOLDTH
ST SNOIND

puagay 7 s

LOMLSIA MTHSVM NI NOLLOYMISIA
NOINO dSIM TISHVL

12'G 'ON dep

possz-onLo I T
coLy - 1eoc I s
DEDs - 9syy ] L
ceee-1so1 | g A
DROT-S | \
LT SHOILAH
NI NOIND
puaday

1)

JOTALSIC ATHS VN NI NOLLNHTHLSICA
NOINO ISIa TISIIVL

iT'G "ON dep




Page]|102

RoLE oF TRANSPORT AsA CONTRAINT FACTOR IN AGRICULTURE L AND Use IN NAsHIk DisTricT

TAHSIL WISEONION DISTRIBUTION
IN NASHIK DISTRICT

&y i i
P gl Pt & 2
! ) i =
o Rt i
L et . " §
i o
5L ; ; i
i — { dj { 1«_, P T A
el Lo g s gl
e 5 - 3 e o
G —~ 15 i
i EX 1':'_ ; e Y {-.
i e~ T
“‘ T ey |
| P ! I
| s Ilt e ll-\./- [__,__" g k i
= i 7 ! .'rf-—";-L-—\ E b T !
f o & e [ oot [P0
i i 3 j T g
5 H el |
£ i = -, | CD : 0
SR e ) 3 i
L i &+ a7 : I_..-" l[l y
S G ( 11 =
X 14 bt —_— ! S v i
| oo o R )
afll P LL
PEN g e
| Fa= | f
N ’:_'I !
| — Ei 12
o [_. I|'
o o3 =
i e ol
TAp S

Legend
\ AREAIN
| HECTORS

v E CD 15,000

9: (12001
010 20 30 ZDEM I:I 2“11

Map No. 5.21






RoLE oF TRANSPORT Asa CoNTRAINT FACTOR IN AGRICULTURE LAND Use IN NasHIk DisTricT | 103

6.1

6.2

6.3

6.4

Chapter 6
IMPACT OF TRANSPORTATION ON LAND USE OF NASIK DISTRICT
Spatial variation in Road density in Nasik district

Density of road is very high in Yeola tahsil whishows dense network structure
after that Surgana and Dindory tahsil contain hdghsity of road per kilometer. The
moderate road density enjoys five tahsils namelgdgaon, Chandwad, Deola, Peth
and Nasik. Low road density was found in Satanan&i and lgatpuri. Lastly very
low road density was found in Trimbak, Kalwan andl&faon tahsil which is shown
in table No. 6.1 and Map No. 6.1

Spatial variation in National Highway density in Nasik district

The length of National highway is large in Nasikd#é which enjoy very high road
density after that Chandwad and Igatpuri shows higgd density while Sinnar
Niphad, Deola and Malegaon shows moderate roaditge@nly one tahsil namely
Dindory contain low road density and remaining tishdoes not enjoy the national

highway as shown in table No. 6.1 and Map No. 6.2
Spatial variation in State Highway density in Nasik district

In the Trimbak and Nasik tahsil very high concetmtra of state highway is found.
Surgana and Satana tahsils enjoys high densitytaté fighway. While moderate
density is found in Kalwan, Deola and Chandwad itafbn the other hand low to
very low density is found in Peth, Dindory, Niphatyatpuri, Sinnar, Yeola,

Nandgaon and Malegaon which is shown in table Nba6d Map No. 6.3
Spatial variation in District Highway density in Nasik district

Most of the district highway is concentrated in ¥eand Dindory tahsils. Moderate
density of district highway is found in Nandgaomatidwad, Peth and Surgana tahsil. On

the other hand low to very low density of disttigghway is found in Satana, Deola,



Table No. 6.1 Tahsil wise Road Density of Nasiktiis

Niphad, Sinnar, Trimbak, Igatpuri, Nasik, Malegaord Kalwan tahsil which is shown in table N

Sr. No. | Name of Total Area NH DH
Tahsl in Sq. Km. length | Density| length | Density] length Density
1 Nasik 810.57 45.34| 0.056 | 156.6 0.19 245.7 | 0.30
2 Peth 560.60 Nil Nil 73.4 0.13 230.5 0.41
3 Dindory 1342.19 2.70 0.002 | 184.3 0.14 663.9 | 0.50
4 Surgana 845.65 Nil Nil 150.0 0.18 373.2 0.44
5 Kalwan 859.71 Nil Nil 133.0 0.16 233.8 0.27
6 Satana 1477.83 Nil Nil 254.9 0.17 515.3 0.35
7 Malegaon 1825.13 42.00[ 0.023 | 214.1 0.12 555.6 | 0.30
8 Chandwad 958.73 34.00, 0.035 | 148.1 0.16 372.6 | 0.39
9 Nandgaon 1089.82 Nil Nil 133.8 0.12 452.4 0.42
10 Yeola 1064.47 Nil Nil 129.4 0.12 628.0 0.59
11 Niphad 1353.65 24.30( 0.018 | 170.6 0.13 500.5 | 0.37
12 Sinnar 1352.61 34.15( 0.025 | 159.5 0.12 488.7 | 0.36
13 Igatpuri 846.32 37.88| 0.045 | 1215 0.14 264.5 | 0.31
14 Trimbak 884.18 Nil Nil 175.2 0.20 241.1 0.27
15 Deola 576.94 11.00( 0.019 | 84.15 0.15 210.6 | 0.37
Total 15343.86 231.57 0.015 | 2287.8 | 0.15 5976.4 | 0.39

(Source: RTO Nasik Division)
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6.5

A)

Impact of Transportation on General Land use Pattern
Forest and Transportation
National highway and Forest: -

Very high national highway density is found only Nasik tahsil which
contain 0.056 km for each square kilometer of tatah of tahsil. If one observes the
forest area of Nasik tahsil it was moderate in 2808 very high in 2011 it means

there is increase in forest area it is due to $émiastry programme.

High density of national highway is found in Igatptahsil (0.045 km per
each square kilometer of total area of tahsil) @hdndwad tahsil (0.035 km per each
square kilometer of total area of tahsil). Whileefst area of Igatpuri is moderate in
both the decades (2001 & 2011) because lgatpuarihigly area and containing more
vegetation cover. The national highway road dernisityigher as it connects Nasik to
Mumbai. Chandwad tahsil contain very low forestaal®ecause due to irrigation

facility for agricultural activity.

Moderate density of national highway is found imr&ir (0.025 km per each
square kilometer of total area of tahsil), Niph@d{8 km per each square kilometer of
total area of tahsil), Deola (0.019 km per eaclasgkilometer of total area of tahsil) and
Malegaon (0.023 km per each square kilometer af trea of tahsil). On the other hand
Malegaon tahsil observed very high forest area athlthe decade while Deola and
Niphad contain very low area of forest to totalioeg It was found that in Sinnar tahsil
there is significant changes in forest area i.2001 it is moderate and in 2011 it become

low area, it mean that decrease in forest areaytlme due to construction of industry.

In Dindory very low density of national highway feund. Total length of
national highway is 2.70 km in this tahsil whichnoat affect the forest area. The
tahsils like Peth, Surgana, Kalwan, Satana, Nandgéeola and Trimbak there is no

national highway found.
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2 State highway and Forest: -

The very high density of state highway is found mmbak (0.20 km per each
square kilometer of total area of tahsil) and N&8ik9 km per each square kilometer
of total area of tahsil). In Trimbak there is n@anbe in forest area in both decade i.e.
2001 & 2011 but Nasik tahsil there is increaseoie$t area it is due to social forestry

program by government and NGO.

High density of state highway is found in Surgand &atana tahsil they are
0.18 & 0.16 km per each square kilometer of toteheof tahsil. In this tahsils both
decades shows the higher forest density. It maguieeto less agricultural activity i.e.

state highway did not affect the forest area irmlocade (2001 & 2011).

Moderate density of state highway is found in KaiwBeola and Chandwad.
It contains 0.16, 0.15 & 0.16 km per each squal@reter of total area of tahsil. If
one observes the forest area of Kalwan tahsildtshthe higher density while Deola
and Chandwad shows very low density it means tlad¢ siighway play an important

role in this tahsils because agricultural developini®depended on transportation.

Lower density of state highway is found in Petmdiry, Niphad and Igatpuri
tahsils. (0.13, 0.14, 0.13 & 0.14 km per each sgkilometer of total area of tahsil)
while in Peth, Dindory and lgatpuri there is highmoderate forest area. It says that
decrease in state highway density increases irstfarea. While in Niphad very low

density of forest is found because it is well depeld for agricultural activity.

Very low density of state highway is found in Maen, Nandgaon, Yeola
and Sinnar. (0.12, 012, 0.12 & 0.12 km per eachasmkilometer of total area of
tahsil) The tahsils like Malegaon, Nandgaon anch&irhold high to moderate density

of forest i.e. higher the forest density lower $it@te highway density.

3 District highway and Forest: -

The intensity of district highway is very high ire¥la tahsil. (0.59 km per each

square kilometer of total area of tahsil) whichtaimvery low forest density it says that
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increase in district highway density there is daseein forest area.

High density of district highway is found in Dingotahsil. (0.50 km per each
square kilometer of total area of tahsil) On théeothand area under forest is
moderate it is due to some hilly area is found inddry tahsil which is covered with

vegetation cover so it shows moderate density refsto

Moderate density of district highway is found inridgaon, Chandwad, Peth and
Surgana tahsil (0.42, 0.39, 0.41 and 0.44 km peh sguare kilometer of total area of
tahsil) while in Nandgaon tahsil moderate densityooest is found, in Chandwad low
density of forest is found. In the tahsil Peth &utgana there is found high to very high

forest density. There is higher agricultural atyivs found due to road development.

Low density of district highway is found in Sinn&tiphad, Deola and Satana
tahsils. (They are 0.36, 0.37, 0.37 and 0.35 knepeh square kilometer of total area
of tahsil) But Satana tahsil contain very high #&trelensity. On the other hand
moderate forest density is found in Sinnar and Vewy density is found in Niphad

and Deola tahsil.

Below 0.31 km per each square kilometer of totaehasf tahsil i.e. very low
density of district highway is found in Trimbak, alpuri, Nasik, Kalwan and
Malegaon tahsil. In both the decade i.e. 2001 #&1id 2here is no change in the forest
density except Nasik tahsil which is change moe@etat very high forest density

which is due to social forestry.

4 Total road density and Forest: -

Very high road density is found in Yeola (0.71 ker pach square kilometer
of total area of tahsil) while forest density isrwdow which shows the increasing

road density decreasing forest area.

High road density is found in Surgana and Dindatystls (0.62 & 0.63 km
per each square kilometer of total area of talmit)in both the tahsils there is no

change in forest density in both decades i.e. 262811 which remain same
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B)

The total road density in between 0.52 km to 0.B8gder each square kilometer of
total area of tahsil (Moderate density) is found Reth, Nasik, Deola, Chandwad and
Nandgaon. On the other hand only Nasik tahsil shtiveschange in forest area i.e. it

increased from moderate to very high forest derisitydue to social forestry programme.

The low total road density is lying in 0.47 to O0.5Bh per each square
kilometer of total area of tahsil. In this groupatguri, Sinnar, Niphad and Satana
tahsils are merged. There is no change in foressityein both the decade i.e. 2001

and 2011 so road was not play role for forest area.

0.43 km to 0.47 km per each square kilometer @fl tatea of tahsil is known
for the very low density group for total road, inthe tahsils like Trimbak, Kalwan
and Malegaon are merging. The forest area has maniged in these three tahsils
during the decade 2001 and 2011.

Lastly one can say that there is no significanthgeain forest area in the decade

2001 and 2011 due to road but it changes the farestwhen they are constructing.

Fallow Land and Transportation
National highway and Fallow Land: -

Very high national highway density is found in omiasik tahsil which contain
0.056 km for each square kilometer of total aretabsil. The fallow land is decrease in
2011 as compare to 2001 i.e. very high to high itemay be due to increase in

agricultural area i.e. national highway gives tbhedi to decreasing fallow land.

High density of national highway is found in Igatptahsil (0.045 km per
each square kilometer of total area of tahsil) @hdndwad tahsil (0.035 km per each
square kilometer of total area of tahsil). In Igatghere is the decreasing trend and
fallow land from 2001 to 2011.But in Chandwad thexeno change found in fallow
land during 2001 t0o2011.

Moderate density of national highway is found inr&ir (0.025 km per each



RoLE oF TRANSPORT Asa CoNTRAINT FACTOR IN AGRICULTURE LAND Use IN NasHIk DisTricT | 119

square kilometer of total area of tahsil), Niph@d18 km per each square kilometer
of total area of tahsil), Deola (0.019 km per eaqghare kilometer of total area of
tahsil) and Malegaon (0.023 km per each squaraniagter of total area of tahsil).

Only in Sinnar there was decrease in fallow lan@041 with respect to 2001 other
i.e. low to very low density & fallow land. On th@her hand Niphad, Deola and

Malegaon there is no Change found in density &falland during 2001 to2011

In Dindory very low density of national highway feund. Total length of
national highway is 2.70 km. There is no changenfoin area a fallow land in Dindory
tahsil. So it is not influenced by national highwalyhe tahsils like Peth, Surgana,

Kalwan, Satana, Nandgaon, Yeola and Trimbak then® inational highway found.
2 State highway and Fallow Land: -

The very high density of state highway is found imbak (0.20 km per each
square kilometer of total area of tahsil) and N&8ik9 km per each square kilometer
of total area of tahsil). The area of fallow larghnges from very high density in 2001
to High density to 2011. It shows the impact oftestaighway .The tahsil Trimbak

shows no change in fallow land area.

High density of state highway is found in Surgand &atana tahsil they are
0.18 & 0.16 km per each square kilometer of totahaof tahsil. There is no change in
the area of fallow land during 2001 to 2011 (vewy Idensity) in the Tahsil like

Surgana & Satana.

Moderate density of state highway is found in KalwBeola and Chandwad. It
contains 0.16, 0.15 & 0.16 km per each square kitemof total area of tahsil. There is
no influence of state highway on fallow land of Wah, Deola and Chandwad i.e. it

remained very low area of fallow during both theatte 2001 to 2011.

Lower density of state highway is found in PethndRiry, Niphad and Igatpuri
tahsils. (0.13, 0.14, 0.13 and 0.14 km per eaclareqkilometer of total area of tahsil)

There is negative impact of state highway in Palisit. It is found that increase in area
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of fallow land in 2001 i.e. very low area of falloand which changes low area of
fallow land in 2011. But in Igatpuri tahsil there decrease in fallow land area it
means low area fallow land (2001) to very low apédallow land (2011) .While in

Dindory and Niphad tahsil there is no change i afefallow land.

Very low density of state highway is found in Maeg, Nandgaon, Yeola
and Sinnar. (0.12, 012, 0.12 & 0.12 km per eaclasgkilometer of total area of
tahsil) In Sinnar tahsil there is change in densftyallow land low to very low. But
in tahsils like Malegaon, Nandgaon and Yeola themeo change in fallow land area
during 2001 to 2011.

3 District highway and Fallow Land: -

The intensity of district highway is very high ineWla tahsil. (0.59 km per
each square kilometer of total area of tahsil) oM tahsil there is no changes in

fallow land area during 2001 to 2011 it contain ld@nsity fallow land.

High density of district highway is found in Dingotahsil. (0.50 km per each
square kilometer of total area of tahsil) Moderdensity a fallow land found in
Dindory tahsil in 2001 to 2011. So there is nougfice of district highway on fallow
land of Dindory tahsil.

Moderate density of district highway is found indgaon, Chandwad, Peth
and Surgana tahsil (0.42, 0.39, 0.41 and 0.44 kmepeh square kilometer of total
area of tahsil) In Peth tahsil there is change ensity fallow land from very low
(2001) to low (2011). It is found that state higlydoes not play negative role for
changing fallow land pattern. But in Nandgaon, Glvead and Surgana tahsil there is

no changes in density fallow land.

Low density of district highway is found in Sinn&tiphad, Deola and Satana
tahsils. (They are 0.36, 0.37, 0.37 and 0.35 knepeh square kilometer of total area
of tahsil) The area of fallow land changes low &ywlow in 2001 to 2011 in Sinnar
tahsil. It is due to district highway. In Niphad @a and Satana there is no change in

fallow land.



RoLE oF TRANSPORT Asa CoNTRAINT FACTOR IN AGRICULTURE LAND Use IN NasHIk DisTricT | 121

Below 0.31 km per each square kilometer of totahaof tahsil i.e. very low
density of district highway is found in Trimbak, alpuri, Nasik, Kalwan and
Malegaon tahsil. There is slightly change the falland in Igatpuri and Nasik tahsil
during 2001 to 2011. No change is found in Trimbd&kiwan and Malegaon tahsil for

the fallow land density.

4 Total road density and Fallow Land: -

Very high road density is found in Yeola. (0.71 per each square kilometer
of total area of tahsil) Total road density infleerfound in Yeola tahsil for change in

density of fallow land i.e. it remains immutable.

High road density is found in Surgana and Dindatystls. (0.62 & 0.63 km
per each square kilometer of total area of taiil)change is found in fallow land

density for Surgana and Dindory tahsils in 20020a&1.

The total road density between 0.52 km to 0.58 kmgach square kilometer
of total area of tahsil (Moderate density) is foundPeth, Nasik, Deola, Chandwad
and Nandgaon. The influence of total road is foumBeth and Nasik tahsil (very low
to low and very high to high in 2001 to 2011). Véhih Deola, Chandwad and

Nandgaon there is no change in fallow land.

The low total road density is lying in 0.47 to 0.kBh per each square
kilometer of total area of tahsil. In this groupatguri, Sinnar, Niphad and Satana
tahsils are merged. On the other hand in Igatmui%innar there is change in fallow
land density i.e. low to very low in 2001 to 201 4egthis influenced by total road. But

there is no impact found in Niphad and Satanadthov land.

0.43 km to 0.47 km per each square kilometer @l tea of tahsil is known for
the very low density group for total road, in iethahsils like Trimbak, Kalwan and
Malegaon are merging. Very low density of totaldas not responsible for fallow land.

There is no change in fallow land area in Trimbd&ikwan and Malegaon tahsil.
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C)

Areanot Availablefor cultivation and Transportation
National highway and Area not Availablefor cultivation: -

Very high national highway density is found only Nasik tahsil which
contain 0.056 km for each square kilometer of tatel of tahsil. It is found that in
Nasik tahsil there is increase in area not avadldbt cultivation in 2001 it is high
density while in 2011 it increase i.e. it becomeyvagh density of area not available

for cultivation means that increase in buildup apd roads.

High density of national highway is found in Igatptahsil (0.045 km per
each square kilometer of total area of tahsil) @hdndwad tahsil (0.035 km per each
square kilometer of total area of tahsil). Whileanot available for cultivation is in
Igatpuri tahsil changes moderate to high densitynduwo decade 2001 to 2011. In
Chandwad the density changes from low to modenatie@gl 2001 to 2011 for area not

available for cultivation.

Moderate density of national highway is found imr&ir (0.025 km per each
square kilometer of total area of tahsil), Niph@d18 km per each square kilometer
of total area of tahsil), Deola (0.019 km per eaghare kilometer of total area of
tahsil) and Malegaon (0.023 km per each squareniater of total area of tahsil). on
the other hand density for area not available fdtivation in Sinnar tahsil changes
from moderate to high, for Niphad low to moderdite,Malegaon and Deola there is

no change found during 2001 to 2011.

In Dindory very low density of national highway fisund. Total length of
national highway is 2.70 km. In Dindory area undead, railway and building
changes is very low to low during 2001 to 2011. Tabsils like Peth, Surgana,

Kalwan, Satana, Nandgaon, Yeola and Trimbak tteen® inational highway found.
State highway and Area not Availablefor cultivation: -

The very high density of state highway is foundTiimbak (0.20 km per each

square kilometer of total area of tahsil) and N#8ik9 km per each square kilometer of
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total area of tahsil). In both the tahsils theréoisnd the influence of state highway, it
is changes from very low to low in Trimbak and highvery high density in Nasik
tahsil during 2001 to 2011.

High density of state highway is found in Surgand &atana tahsil they are
0.18 & 0.16 km per each square kilometer of totaheof tahsil. In the decade 2001
Surgana tahsil contain very low density of areaawatilable for cultivation in 2001 it
changes to low density in 2011. On the other h#mdet is no change observed in

density of area not available for cultivation in&e tahsil during 2001 to 2011.

Moderate density of state highway is found in KaliwBeola and Chandwad.
It contains 0.16, 0.15 & 0.16 km per each squdmeieter of total area of tahsil. Only
in Chandwad tahsil there is change in density efamot available for cultivation
lower to moderate in 2001 to 2011. While thereaschange found in density in the

tahsil Kalwan and Deola during 2001 to 2011.

Lower density of state highway is found in Pettqdiry, Niphad and Igatpuri
tahsils. (0.13, 0.14, 0.13 & 0.14 km per each sgkilometer of total area of tahsil)
The tahsil like Peth, Dindory, Niphad and Igatmhibws positive changes in density
of area not available for cultivation (Very Low tow, Low to Moderate and

Moderate to High) during 2001 to 2011.

Very low density of state highway is found in Maeg, Nandgaon, Yeola
and Sinnar. (0.12, 012, 0.12 & 0.12 km per eachasmkilometer of total area of
tahsil) In Yeola and Malegaon tahsil the densityamda not available for cultivation
remains same i.e. moderate and very high durind 20@011. While Nandgaon and

Sinnar tahsil it changes moderate to high in treades 2001 to 2011.

3 District highway and Area not Availablefor cultivation: -

The intensity of district highway is very high ine¥la tahsil. (0.59 km per
each square kilometer of total area of tahsil) €hisrno found impact of district

highway on area not Available for cultivation inofa tahsil since 2001.
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High density of district highway is found in Dingotahsil. (0.50 km per each
square kilometer of total area of tahsil) In Dingtahsil there is increase in roads and
settlements i.e. it changes the density of are#®wailable for cultivation, very low to

low in 2001 and 2011.

Moderate density of district highway is found indgaon, Chandwad, Peth
and Surgana tahsil (0.42, 0.39, 0.41 and 0.44 kmepeh square kilometer of total
area of tahsil) Peth and Surgana tahsil shows Mavyto low density of area not
Available for cultivation since 2001. On the otlremd Chandwad tahsil shows Low
to moderate and Nandgaon tahsil contain moderathigh density of area not

Available for cultivation during 2001 to 2011.

Low density of district highway is found in Sinn&tiphad, Deola and Satana
tahsils. (They are 0.36, 0.37, 0.37 and 0.35 knepeh square kilometer of total area
of tahsil) there is found negative change in dgrdditarea not available for cultivation
Satana tahsil while in other tahsil like Niphad &idnar shows Low to moderate and
moderate to high density of area not availablecfdtivation. There is no change in
density of area not available for cultivation foeda tahsil it remain very low density

of area not available for cultivation.

Below 0.31 km per each square kilometer of totalaaof tahsil i.e. very low
density of district highway is found in Trimbak,alguri, Nasik, Kalwan and Malegaon
tahsil. In Kalwan and Malegaon tahsil there is hange in density of area not available
for cultivation, it remain very low and very higlihe tahsil like Trimbak, Igatpuri and
Nasik shows the changes in density of area notabaifor cultivation it stateus is very

low to low, low to high and high to very high dugi2001 to 2011.

4 Total road density and Area not Availablefor cultivation: -

Very high road density is found in Yeola (0.71 ker gach square kilometer
of total area of tahsil) but in Yeola tahsil theéseno change in density of area not

available for cultivation it remain moderate dens{2001 to 2011)
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High road density is found in Surgana and Dindaiystls. (0.62 & 0.63 km
per each square kilometer of total area of tahsiljhis tahsil density of area not

available for cultivation is very low to low fron0@1 to 2011.

The total road density in between 0.52 km to 0.BBger each square kilometer
of total area of tahsil (Moderate density) is foundPeth, Nasik, Deola, Chandwad and
Nandgaon. The stateus for density of area not awailfor cultivation in Peth, Nasik,
Deola, Chandwad and Nandgaon is it is very lowot®, Ihigh to very high, very low to

low, low to moderate and moderate to high (botradec2001 & 2011).

The low total road density is lying in 0.47 to 0}&# per each square kilometer of
total area of tahsil. In this group lgatpuri, Sinndiphad and Satana tahsils are merged.
In Igatpuri there is dominant positive change foumdlensity of area not available for
cultivation i.e. low to high it means that therdarisrease in road and settlement area. On
the other hand Sinnar, Niphad and Satana tahslsnarged in moderate to high, low to

moderate and very high to low group for densityia not available for cultivation.

0.43 km to 0.47 km per each square kilometer @l tea of tahsil is known for
the very low density group for total road, in iethahsils like Trimbak, Kalwan and
Malegaon are merging. Only in tahsil Trimbak thé&empact of road which shows
change in density very low to low for area not &lade for cultivation. But in Kalwan

and Malegaon there is no changes found in denkdyea not available for cultivation.

All above explanation show that there is defianfiiyind the impact of
transportation on density of area not availablectdtivation. Most of tahsil shows the
changes they are Satana, Surgana, Trimbak, Pethdoi Igatpuri, Sinnar,
Nandgaon, Niphad, Chandwad and Nasik. But in Igatinere is more impact of
transportation on density of area not availablecidtivation which changes low to
very high. On the other hand there is no impachdban density of area not available
for cultivation in Kalwan, Deola, Yeola and Malegaclhere is also increase in

settlement area which is due to increase in tratespan facility.
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D)

Cultivable Waste and Transportation
National highway and Cultivable Waste: -

Very high national highway density is found in orNasik tahsil which
contain 0.056 km for each square kilometer of tateh of tahsil. There is no change
found in density of cultivable waste in Nasik tdhkiremains very high during 2001

to 2011 decade.

High density of national highway is found in Igatptahsil (0.045 km per
each square kilometer of total area of tahsil) @hdndwad tahsil (0.035 km per each
square kilometer of total area of tahsil). The dgnsf cultivable waste in 2011 of
Chandwad tahsil is increase four times since 20031s very low in 2001 and it
becomes very high in 2011. But in Igatpuri therehsnge in density of cultivable

waste from high to very high.

Moderate density of national highway is found imr&ir (0.025 km per each
square kilometer of total area of tahsil), Niph@d18 km per each square kilometer of
total area of tahsil), Deola (0.019 km per eaclasgkilometer of total area of tahsil) and
Malegaon (0.023 km per each square kilometer @l tatea of tahsil). In tahsil like
Sinnar and Malegaon there is no change in densigukivable waste. (2001 & 2011)
But in Niphad and Malegaon tahsil it changes lowitgh and moderate to very high.

In Dindory very low density of national highway fisund. Total length of
national highway is 2.70 knn this tahsildensity of cultivable waste area is no
change in both decades. The tahsils like Peth,adargKalwan, Satana, Nandgaon,

Yeola and Trimbak there is no national highway fibun

State highway and Cultivable Waste: -

The very high density of state highway is foundirmbak (0.20 km per each
square kilometer of total area of tahsil) and N&8ik9 km per each square kilometer
of total area of tahsil). There is no change insitgnof cultivable waste in Nasik
tahsil while in Trimbak tahsil it changes threedfale. very low to high during the
period 2001 to 2011.
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High density of state highway is found in Surgand &atana tahsil they are
0.18 & 0.16 km per each square kilometer of totaeheof tahsil. On the other hand
density of cultivable waste for Satana tahsil tharmges is very low to low but in

Surgana tahsil there is no change in density divallle waste.

Moderate density of state highway is found in KaiwBeola and Chandwad.
It contains 0.16, 0.15 & 0.16 km per each squalenmeter of total area of tahsil.
There is positive impact of state highway on deneit cultivable waste in Kalwan
tahsil which changes from low to very low group itleere is decrease in cultivable
waste it indicates increase in agriculture aremaay be due to fast road transportation
or increase in irrigation facility. On the otherndadensity of cultivable waste
increases four fold in Chandwad tahsil i.e. fromyMdew to very high. While in Deola

tahsil there is no change in density of cultivabieste.

Lower density of state highway is found in Petmdiry, Niphad and Igatpuri
tahsils. (0.13, 0.14, 0.13 & 0.14 km per each sgjlkdlometer of total area of tahsil)
There is no impact of state highway found on dgnsiitcultivable waste in Peth and
Dindory tahsil. But in Niphad and lgatpuri it is s#gyved low to high density of

cultivable waste and high to very high density afigable waste.

Very low density of state highway is found in Maeg, Nandgaon, Yeola
and Sinnar. (0.12, 012, 0.12 & 0.12 km per eachasmkilometer of total area of
tahsil) The density of cultivable waste is changgsdly in Yeola tahsil from very
low to very high i.e. decrease in agricultural aleavialegaon and Nandgaon density
of cultivable waste changes from moderate to végh and moderate to high. While

in Sinnar there is no change in density of cultigakaste.
3 District highway and Cultivable Waste: -

The intensity of district highway is very high ine¥la tahsil. (0.59 km per
each square kilometer of total area of tahsil) dlmesity of cultivable waste in Yeola
is very low in 2001 and very high in 2011 whichaituge change. Area of cultivation

is decreased from 2001 to 2011.



RoLE oF TRANSPORT Asa CoNTRAINT FACTOR IN AGRICULTURE LAND Use IN NasHIk DisTricT | 128

High density of district highway is found in Dingotahsil. (0.50 km per each
square kilometer of total area of tahsil) Therents change found in density of

cultivable waste in Dindory tahsil it remains asi{Moderate).

Moderate density of district highway is found indgaon, Chandwad, Peth
and Surgana tahsil (0.42, 0.39, 0.41 and 0.44 kmepeh square kilometer of total
area of tahsil) Peth and Surgana tahsils hold sawséion during 2001 to 2011 for
density of cultivable waste i.e. very low. Therelsange in Nandgaon and Chandwad
tahsil it is moderate to high density of cultivalslaste and very low to very high

density of cultivable waste.

Low density of district highway is found in Sinn&iphad, Deola and Satana
tahsils. (They are 0.36, 0.37, 0.37 and 0.35 knepeh square kilometer of total area
of tahsil) Sinnar and Deola tahsils hold same posiluring 2001 to 2011 for density
of cultivable waste i.e. very high and very low. Mghin Niphad and Satana it is low
to high density of cultivable waste and very lowlaav density of cultivable waste

changes are observed since 2001.

Below 0.31 km per each square kilometer of totahaof tahsil i.e. very low
density of district highway is found in Trimbak, alguri, Nasik, Kalwan and
Malegaon tahsil. The density of cultivable wast&Kalwan tahsil changes from low
to very low group i.e. there is decrease in cultigawaste it indicates increase in
agriculture area. On the other hand Trimbak, Igatmod Malegaon tahsils shows the
change that is very low to high density of cultilavaste, high to very high density
of cultivable waste and moderate to very high dgrdi cultivable waste in 2001 to
2011 decades. But in Nasik tahsil there is no chdognd it remains very high

density of cultivable waste during both the decade.
4 Total road density and Cultivable Waste: -

Very high road density is found in Yeola. (0.71 ker each square kilometer of
total area of tahsil) The density of cultivable wai Yeola is very low in 2001 and very

high in 2011 which is huge change. Area of cultivais decreased from 2001 to 2011.
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High road density is found in Surgana and Dindahstls. (0.62 & 0.63 km per each
square kilometer of total area of tahsil) Thersaschange found in density of cultivable

waste in Surgana and Dindory tahsil it remaing &s(ivery low and moderate).

The total road density between 0.52 km to 0.58 lkemgach square kilometer of
total area of tahsil (Moderate density) is foundPeth, Nasik, Deola, Chandwad and
Nandgaon. In Peth, Nasik and Deola tahsil ther@ishange found it remains very low
density of cultivable waste, very high density oftivable waste and very low density of
cultivable waste during both the decades. But iar@lvad and Nandgaon tahsil there is
decrease in area of agriculture i.e. very low toyvdgh density of cultivable waste and

moderate to high density of cultivable waste sipg@l to 2011.

The low total road density is lying in 0.47 to 0.5Bh per each square
kilometer of total area of tahsil. In this groupatguri, Sinnar, Niphad and Satana
tahsils are merged. There is definitely change doimdensity of cultivable waste,
these tahsils are lgatpuri, Niphad and Satana. Shew density of cultivable waste
as high to very high density of cultivable wasty [to high density of cultivable
waste and very low to low density of cultivable veasn Sinnar tahsil there is no

change found it remains very high density of calile waste.

0.43 km to 0.47 km per each square kilometer @fl tatea of tahsil is known
for the very low density group for total road, inthe tahsils like Trimbak, Kalwan
and Malegaon are merging. On the other hand Tringrak Malegaon tahsils shows
the changes they are very low to high density dfivable waste and moderate to
very high density of cultivable waste in 2001 tol20decades. The density of
cultivable waste in Kalwan tahsil changes low toyMew group i.e. there is decrease

in cultivable waste it indicates increase in agtical area.

If there is increase in cultivable waste area iveh that there is no impact of
transportation it may be due to scarcity of watecapital. There is positive impact of
state highway on density of cultivable waste inwat tahsil which changes low to very
low group i.e. there is decrease in cultivable wastindicates increase in agricultural

area it may be due to fast road transportationanease in irrigation facility. In Sinnar,
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E)

Surgana, Peth, Dindory, Nasik and Deola tahsileeti'eno change found in density

of cultivable waste.

Net Sown Area and Transportation
National highway and Net Sown Area: -

Very high national highway density is found onlydiatahsil which contain
0.056 km for each square kilometer of total aretab$il. But the density of net sown
area in Nasik tahsil is low to very low duration2801 to 2011. It shows decreasing

trend may be due to scarcity of water or capital.

High density of national highway is found in Igatptahsil (0.045 km per
each square kilometer of total area of tahsil) @hdndwad tahsil (0.035 km per each
square kilometer of total area of tahsil). Theremaschange found in density of net

sown area in Igatpuri and Chandwad tahsils it remas it is (Low and Moderate).

Moderate density of national highway is found imr&ir (0.025 km per each
square kilometer of total area of tahsil), Niph@d18 km per each square kilometer of
total area of tahsil), Deola (0.019 km per eaclasgkilometer of total area of tahsil) and
Malegaon (0.023 km per each square kilometer @l ttea of tahsil). In Niphad tahsil
density of net sown area decreased in three tigedigh to low density of net sown
area. On the other hand decrease in density afavet area is very high to high and high
to moderate in Malegaon and Sinnar tahsil sincel 2TBere is no change in density of

net sown area for Deola tahsil it remains very iowoth decades.

In Dindory very low density of national highway feund. Total length of
national highway is 2.70 km but the density of seivn area is change moderate to
high. The tahsils like Peth, Surgana, Kalwan, Satdfandgaon, Yeola and Trimbak

there is no national highway found.

State highway and Net Sown Area: -

The very high density of state highway is foundTmmbak (0.20 km per each

square kilometer of total area of tahsil) and N#8ik9 km per each square kilometer of
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total area of tahsil). Tahsil Trimbak contains vésw density of net sown area in
2001 and changes to low density of net sown ar&Dii. On the other hand Nasik
tahsil shows low density of net sown area in 20@d éhanges very low density of net

sSown area.

High density of state highway is found in Surgand &atana tahsil they are
0.18 & 0.16 km per each square kilometer of totahaof tahsil. There is no change in

density of net sown area in Surgana and Satand dainig both the decades.

Moderate density of state highway is found in KaiwBeola and Chandwad. It
contains 0.16, 0.15 & 0.16 km per each square ldtemof total area of tahsil. Also in

these three tahsil there is no change in densiteb$own area during both the decades.

Lower density of state highway is found in Pethmdiry, Niphad and Igatpuri
tahsils. (0.13, 0.14, 0.13 & 0.14 km per each sgkilometer of total area of tahsil)
In Peth and lgatpuri no change is found in densitpet sown area during both the
decades. But in Niphad there is decrease in deasitet sown area i.e. high to low
since 2001 and Dindory tahsil shows increase irsitheiof net sown area (moderate

to high) during 2001 to 2011.

Very low density of state highway is found in Maen, Nandgaon, Sinnar
and Yeola. (0.12, 012, 0.12 & 0.12 km per each sgki#ometer of total area of
tahsil) In first three tahsil there is decreaselensity of net sown area it is very high
to high density of net sown area, low to very losnsity of net sown area and high to
moderate density of net sown area. While in Yeaalmange found in density of net

sown area during both the decades.

3 District highway and Net Sown Area: -

The intensity of district highway is very high ine¥la tahsil. (0.59 km per
each square kilometer of total area of tahsil)hiis tahsil same density of net sown

area is observed during 2001 to 2011.
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High density of district highway is found in Dingotahsil. (0.50 km per each
square kilometer of total area of tahsil) Densifynet sown area is fluctuating

between moderate to high in 2001 to 2011.

Moderate density of district highway is found indgaon, Chandwad, Peth
and Surgana tahsil. (0.42, 0.39, 0.41 and 0.44 &mepch square kilometer of total
area of tahsil) Tahsil Nandgaon contains low dgrsitnet sown area in 2001 and it
changes very low density of net sown area. Buthiar@wad, Peth and Surgana tahsil

no change found in density of net sown area duyoth the decades.

Low density of district highway is found in Sinn&iphad, Deola and Satana
tahsils. (They are 0.36, 0.37, 0.37 and 0.35 knepeh square kilometer of total area
of tahsil) Deola and Satana tahsils shows no chandensity of net sown area during
both the decades. While in Sinnar and Niphad demditnet sown area is changes

high to moderate and high to low.

Below 0.31 km per each square kilometer of totahaof tahsil i.e. very low
density of district highway is found in Trimbak, alpuri, Nasik, Kalwan and
Malegaon tahsil. There is density changes obsemvatet sown area in Trimbak,
Nasik and Malegaon. While in Igatpuri and Kalwanamange found in density of net

sown area during both the decades.
4 Total road density and Net Sown Area: -

Very high road density is found in Yeola. (0.71 ker each square kilometer
of total area of tahsil) In this tahsil same dgnsit net sown area is observed during

2001 to 2011.

High road density is found in Surgana and Dindauystls. (0.62 & 0.63 km
per each square kilometer of total area of tahsil)indory tahsil density of net sown
area is fluctuating between moderate to high in12@0 2011while in Surgana no

change found in density of net sown area during bue decades.
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6.6.

A)

The total road density in between 0.52 km to 0.%8 jger each square
kilometer of total area of tahsil (Moderate densit/ found in Peth, Nasik, Deola,
Chandwad and Nandgaon. There is no change in geofsitet sown area in Peth,
Deola and Chandwad tahsils during both the decat@lesre is density changes

observed in net sown area in Nasik and Nandgaaw (b very low)

The low total road density is lying in 0.47 to O.kfh per each square
kilometer of total area of tahsil. In this groupatguri, Sinnar, Niphad and Satana
tahsils are merged. In Sinnar and Niphad densityedfsown area is changes high to
moderate and high to low in both the decade. Omther hand in Igatpuri and Satana

tahsils there is no change found in density ofsoegtn area during both the decades.

0.43 km to 0.47 km per each square kilometer @fl tatea of tahsil is known
for the very low density group for total road, inthe tahsils like Trimbak, Kalwan
and Malegaon are merging. There is density chan@esrved in net sown area in
Trimbak and Malegaon (very low to low and very highhigh) in 2001 to 2011. No

change is found in Kalwan for density of net soweeaduring both the decades.

Impact of Transportation on Agricultural Land use Pattern

Rice Crop and Transportation
National highway and Rice Crop: -

Very high national highway density is found in orNasik tahsil which
contain 0.056 km for each square kilometer of tateh of tahsil. There is no change

found in density of rice crop in Nasik tahsil itmains as it is (Low).

High density of national highway is found in Igatptahsil (0.045 km per
each square kilometer of total area of tahsil) @hdndwad tahsil (0.035 km per each
square kilometer of total area of tahsil). But mthbthe tahsil there is no change in

area of rice crop in 2001 and 2011.

Moderate density of national highway is found imr&ir (0.025 km per each

square kilometer of total area of tahsil), Niph@d{18 km per each square kilometer of
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total area of tahsil), Deola (0.019 km per eachasgkilometer of total area of tahsil)
and Malegaon (0.023 km per each square kilometdotaf area of tahsil). Except
Sinnar tahsil there is no change found in areacef crop. In Sinnar it changes very

low density of rice area to low density of ricearme 2001 to 2011.

In Dindory very low density of national highway fisund. Total length of
national highway is 2.70 km. In this tahsil whicAnoot affect the rice area. The
tahsils like Peth, Surgana, Kalwan, Satana, Nandgéeola and Trimbak there is no

national highway found.

2 State highway and Rice Crop: -

The very high density of state highway is found imbak (0.20 km per each
square kilometer of total area of tahsil) and Ng8ik9 km per each square kilometer
of total area of tahsil). In Trimbak tahsil the diéyn of rice crop area is changes
moderate to high in 2001 to 2011. In this tahsitréase in rice crop area by one fold.

But in Nasik tahsil there is no change in rice ateang 2001 to 2011.

High density of state highway is found in Surgand &atana tahsil they are
0.18 & 0.16 km per each square kilometer of totabheof tahsil. In both the tahsil

density of rice crop is changes low to moderatearg low to low in 2001 to 2011.

Moderate density of state highway is found in KaiwBeola and Chandwad.
It contains 0.16, 0.15 & 0.16 km per each squal@meter of total area of tahsil. In

all these tahsil there is no change found in riop @rea in 2001 to 2011.

Lower density of state highway is found in Pettndiry, Niphad and Igatpuri
tahsils. (0.13, 0.14, 0.13 & 0.14 km per each sgjkdlometer of total area of tahsil)
Also in this group there is no change rice areandgu2001 to 2011.

Very low density of state highway is found in Maen, Nandgaon, Yeola
and Sinnar. (0.12, 012, 0.12 & 0.12 km per eaclasmkilometer of total area of
tahsil) Only in Sinnar tahsil density of rice cragea is lies between very low to low

in both decades, but rest of tahsil in this graipat change with time.
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3 District highway and Rice Crop: -

The intensity of district highway is very high ine¥la tahsil. (0.59 km per
each square kilometer of total area of tahsil)hiis tahsil same density of rice crop

area is observed during 2001 to 2011.

High density of district highway is found in Dingotahsil. (0.50 km per each
square kilometer of total area of tahsil) Densityrioe crop area in Dindory is not

fluctuating it remain low in 2001 to 2011.

Moderate density of district highway is found inndgaon, Chandwad, Peth
and Surgana tahsil. (0.42, 0.39, 0.41 and 0.44 &mepch square kilometer of total
area of tahsil) Only tahsil Surgana shows the changice area and the rest of tahsil
in this group not changes with time for rice cudtion. The change in rice crop area

in Surgana tahsil is very low to low in 2001 to 201

Low density of district highway is found in Sinn&tiphad, Deola and Satana
tahsils. (They are 0.36, 0.37, 0.37 and 0.35 knmepeh square kilometer of total area
of tahsil) The change is found in Sinnar and Satahslil it is very low to low density
of rice crop area and very low to low density afericrop area, rest of tahsil remains

as it is for density of rice crop area in decadel2® 2011.

Below 0.31 km per each square kilometer of totalaaof tahsil i.e. very low
density of district highway is found in Trimbak,aligpuri, Nasik, Kalwan and Malegaon
tahsil. Except Trimbak tahsil the density of rice area remain same during both

decades. Density of rice crop area changes moderatgh in Trimbak tahsil.

4 Total road density and Rice Crop: -

Very high road density is found in Yeola. (0.71 ker each square kilometer
of total area of tahsil) In this tahsil same densit rice crop area is observed during
2001 to 2011.
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B)

High road density is found in Surgana and Dindatystls. (0.62 & 0.63 km per
each square kilometer of total area of tahsil)hie $urgana tahsil density of rice crop is

changes low to moderate in 2001 to 2011. But irdDii tahsils it remains as it is.

The total road density in between 0.52 km to 0.%8 jer each square
kilometer of total area of tahsil (Moderate densit/found in Peth, Nasik, Deola,
Chandwad and Nandgaon. All these tahsils showshaage in density of rice crop

area during 2001 to 2011.

The low total road density is lying in 0.47 to O.kfh per each square
kilometer of total area of tahsil. In this groupatguri, Sinnar, Niphad and Satana
tahsils are merged. The change is found in Sinndr%atana tahsil, it is very low
density of rice crop area to low density of ricearea, rest of tahsil remains as it is

for density of rice crop area in decade 2001 tal201

0.43 km to 0.47 km per each square kilometer @fl tatea of tahsil is known
for the very low density group for total road, inthe tahsils like Trimbak, Kalwan
and Malegaon are merging. Except Trimbak tahsidiesity of rice crop area remain
same during both decades. Density of rice crop aleages moderate to high in

Trimbak tahsil.

Wheat Crop and Transportation
National highway and Wheat Crop: -

Very high national highway density is found only Nasik tahsil which
contain 0.056 km for each square kilometer of tatel of tahsil. But the density of

wheat crop area in Nasik tahsil is moderate to img#uration 2001 to 2011.

High density of national highway is found in Igatptahsil (0.045 km per
each square kilometer of total area of tahsil) @hdndwad tahsil (0.035 km per each
square kilometer of total area of tahsil). The dgraf wheat crop area in Chandwad
tahsil is remains same during 2001 to 2011. Bugatpuri there is change in density

of wheat crop area from very low to low.
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Moderate density of national highway is found imr&ir (0.025 km per each
square kilometer of total area of tahsil), Niph@d{18 km per each square kilometer
of total area of tahsil), Deola (0.019 km per eaghare kilometer of total area of
tahsil) and Malegaon (0.023 km per each squareniater of total area of tahsil). ). In
Niphad tahsil density of wheat crop area is inceglasm moderate to high. There is
rapid increase in density of wheat crop area vewy to very high, very low to

moderate and low to high in Deola, Malegaon anah&inahsil since 2001.

In Dindory very low density of national highway feund. Total length of
national highway is 2.70 km. In this tahsil densifywheat crop area remain same.
The tahsils like Peth, Surgana, Kalwan, Satanadij@mn, Yeola and Trimbak there

is no national highway found.
2 State highway and Wheat Crop: -

The very high density of state highway is foundirmbak (0.20 km per each
square kilometer of total area of tahsil) and Ng8ik9 km per each square kilometer
of total area of tahsil). Tahsil Nasik contains m@de density of wheat crop area in
2001 and changes to high density of wheat crop are2011. On the other hand

Trimbak tahsil shows very low density of wheat cewpa in both the decade.

High density of state highway is found in Surgand &atana tahsil they are
0.18 & 0.16 km per each square kilometer of totahaof tahsil. There is no change in
density of wheat crop area in Surgana tahsil dubioilp the decades. But density of

wheat crop area in Satana changes very low todhiging both the decades.

Moderate density of state highway is found in KaliwBeola and Chandwad.
It contains 0.16, 0.15 & 0.16 km per each squalenieter of total area of tahsil.
There is positive impact of state highway on deneit wheat crop area in Kalwan
tahsil which changes low to very high group i.eréhis decrease in wheat crop area it
indicate increase in agriculture area it may be tudast road transportation or
increase in irrigation facility. On the other hatensity of wheat crop area increase
four fold in Deola tahsil i.e. from very low to wehigh. While in Chandwad tahsil

there is no change in density of wheat crop area.
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Lower density of state highway is found in Pettndiry, Niphad and Igatpuri
tahsils. (0.13, 0.14, 0.13 & 0.14 km per each sgkiometer of total area of tahsil)
There is no impact of state highway found on dgnsitwheat crop area in Peth and
Dindory tahsil. But in Niphad and Igatpuri it is s#yved there is moderate to high

density of wheat crop area and very low to low dgref wheat crop area.

Very low density of state highway is found in Maeg, Nandgaon, Yeola
and Sinnar. (0.12, 012, 0.12 & 0.12 km per eachasmkilometer of total area of
tahsil) The density of wheat crop area changesligpi Yeola and Sinnar tahsil from
very low to high and low to high i.e. decrease gni@ultural area. In Malegaon and

Nandgaon density of wheat crop area changes froynlow to moderate.

3 District highway and Wheat Crop: -

The intensity of district highway is very high ineWla tahsil. (0.59 km per
each square kilometer of total area of tahsil) @aesity of wheat crop area in Yeola
is very low in 2001 and high in 2011 which is a éuthange. Area of cultivation
increased from 2001 to 2011.

High density of district highway is found in Dingotahsil. (0.50 km per each
square kilometer of total area of tahsil) Theraaschange found in density of wheat

crop area in Dindory tahsil it remains as it is Ivkigh).

Moderate density of district highway is found inndgaon, Chandwad, Peth
and Surgana tahsil (0.42, 0.39, 0.41 and 0.44 kmepeh square kilometer of total
area of tahsil) Peth, Surgana and Chandwad tdididssame position during 2001 to
2011 for density of wheat crop area i.e. very ldWwere is change in Nandgaon tahsil,

it has very low to moderate density of wheat cragaa

Low density of district highway is found in Sinnadjphad, Deola and Satana
tahsils. (They are 0.36, 0.37, 0.37 and 0.35 kmepeh square kilometer of total area of
tahsil) Sinnar, Deola and Satana tahsils durindtl 202011 holds density of wheat crop
area is low to high, very low to very high and vlaw to very high. While in Niphad it is

moderate to high density of wheat crop area chaagesbserved since 2001.
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Below 0.31 km per each square kilometer of totaehasf tahsil i.e. very low
density of district highway is found in Trimbak, alpuri, Nasik, Kalwan and
Malegaon tahsil. The density of wheat crop areldalwan tahsil changes low to high
group i.e. there is increase in agriculture araatl@ other hand Nasik, Igatpuri and
Malegaon tahsils shows the changes they are mederdtigh density of wheat crop
area, very low to low density of wheat crop ared aery low to moderate density of
wheat crop area in 2001 to 2011 decades. But im@dak tahsil there is no change

found it remains very low density of wheat cropsadeiring both the decade.

4 Total road density and Wheat Crop: -

Very high road density is found in Yeola. (0.71 ker each square kilometer
of total area of tahsil) The density of wheat capea in Yeola is very low in 2001 and

high in 2011 which is huge change. Area of cultmaincreased from 2001 to 2011.

High road density is found in Surgana and Dindadystls (0.62 & 0.63 km
per each square kilometer of total area of tafigiBre is no change found in density
of wheat crop area in Surgana and Dindory tahgdritains as it is (very low and very
high).

The total road density between 0.52 km to 0.58 kmgach square kilometer
of total area of tahsil (Moderate density) is foundPeth, Nasik, Deola, Chandwad
and Nandgaon. In Peth and Chandwad tahsil there change found, it remains very
low density of wheat crop area during both the desaBut in Nasik, Deola and
Nandgaon tahsil there is increase in area of wbegt i.e. moderate to high density
of wheat crop area, very low to very high densityvbeat crop area and very low to

moderate density of wheat crop area since 200014.2

The low total road density is lying in 0.47 to 0J&# per each square kilometer of
total area of tahsil. In this group Igatpuri, Sinndiphad and Satana tahsils are merged.
There is definitely change found in density of whermp area, these tahsils are Igatpuri,
Sinnar, Niphad and Satana. They show density ofatvbeop area as very low to low
density of wheat crop area, low to high densitywbfeat crop area, moderate to high

density of wheat crop area and very low to highsitgrof wheat crop area.
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C)

0.43 km to 0.47 km per each square kilometer @fl tatea of tahsil is known
for the very low density group for total road, inthe tahsils like Trimbak, Kalwan
and Malegaon are merging. On the other hand KalavahMalegaon tahsils shows
changes that are very low to high density of witeap area and very low to moderate
density of wheat crop area in 2001 to 2011 decades.density of wheat crop area in

Trimbak tahsil remains the same i.e. very low.
Jowar Crop and Transportation
National highway and Jowar Crop: -

Very high national highway density is found in orNasik tahsil which
contain 0.056 km for each square kilometer of tatelh of tahsil. But the density of

Jowar crop area in Nasik tahsil is very low to ldwation 2001 to 2011.

High density of national highway is found in Igatptahsil (0.045 km per
each square kilometer of total area of tahsil) @hdndwad tahsil (0.035 km per each
square kilometer of total area of tahsil). Theraaschange found in density of Jowar
crop area in Igatpuri tahsil it remains as it isrjvLow). The density of Jowar crop

area in Chandwad is moderate in 2001 and low il 20% decreased.

Moderate density of national highway is found imr&ir (0.025 km per each
square kilometer of total area of tahsil), Niph@d{18 km per each square kilometer
of total area of tahsil), Deola (0.019 km per eaghare kilometer of total area of
tahsil) and Malegaon (0.023 km per each squareniater of total area of tahsil). In
Niphad tahsil density of Jowar crop area has dseckawice i.e. moderate to very
low. On the other hand decrease in density of Jawap area low to very low in
Sinnar tahsil since 2001. But rapidly increase gola tahsil very low to very high
density of Jowar crop area. There is no changeemsity of Jowar crop area for

Malegaon tahsil it remains moderate in both decades

In Dindory very low density of national highway fisund. Total length of national

highway is 2.70 km. In Dindory tahsil rapidly dease in density of Jowar crop area i.e.
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very high to low in 2001 to 2011. It was found thiare is no national highway in

tahsils like like Peth, Surgana, Kalwan, Satanaydgaon, Yeola and Trimbak.

2 State highway and Jowar Crop: -

Very high density of state highway is found in Thiak (0.20 km per each
square kilometer of total area of tahsil) and N#8ik9 km per each square kilometer
of total area of tahsil). Tahsil Trimbak contairesylow density of Jowar crop area in
2001 and 2011. On the other hand Nasik tahsil shamslow density of Jowar crop

area in 2001 and changes low density of Jowar arega in 2011.

High density of state highway is found in Surgand &atana tahsil they are
0.18 & 0.16 km per each square kilometer of toteheof tahsil. There is change in
density of Jowar crop area in Surgana and Satdusdl turing both the decades it is

low to very low.

Moderate density of state highway is found in KaiwBeola and Chandwad.
It contains 0.16, 0.15 & 0.16 km per each squalenieter of total area of tahsil.
Density of Jowar crop area in Chandwad tahsil ceangoderate to low during both
the decade. On the other hand density of Jowarameg increased four fold in Deola
tahsil i.e. from very low to very high. While in Kean tahsil there is no change in

density of Jowar crop area.

Lower density of state highway is found in Pethqdiry, Niphad and Igatpuri
tahsils. (0.13, 0.14, 0.13 & 0.14 km per each sgkilometer of total area of tahsil)
In Peth and Igatpuri tahsil there is no change doimdensity of Jowar crop area
during both decades. But in Niphad and Dindoryehisrdecrease in density of Jowar

crop area i.e. moderate to very low and very haglow since 2001.

Very low density of state highway is found in Maeg, Nandgaon, Yeola and
Sinnar. (0.12, 012, 0.12 & 0.12 km per each squdosneter of total area of tahsil) In
Yeola and Sinnar tahsils there is decrease in geoflJowar crop area it is very high to

moderate density of Jowar crop area and low to lmwydensity of Jowar crop area. But
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in Nandgaon density of Jowar crop area increasetdoligh during 2001 to 2011.While

in Malegaon no change was found in density of Jawap area during both the decades.

3 District highway and Jowar Crop: -

The intensity of district highway is very high ineWla tahsil. (0.59 km per
each square kilometer of total area of tahsil) @aesity of Jowar crop area in Yeola
is very high in 2001 and moderate in 2011 whichuge change. Area of Jowar is

decreased from 2001 to 2011.

High density of district highway is found in Dingotahsil. (0.50 km per each
square kilometer of total area of tahsil) Thereagative change found in density of

Jowar crop area in Dindory tahsil it is Very highlow.

Moderate density of district highway is found inndgaon, Chandwad, Peth
and Surgana tahsil (0.42, 0.39, 0.41 and 0.44 kmepeh square kilometer of total
area of tahsil) Peth tahsil hold same positionrau#001 to 2011 for density of Jowar
crop area i.e. very low. A positive change is foumdNandgaon tahsil, it is low to
high density of Jowar crop area. But in Chandwad Saorgana negative change is
observed i.e. moderate to low density of Jowar en@a and low to very low density

of Jowar crop area in both the decades.

Low density of district highway is found in Sinnadjphad, Deola and Satana
tahsils. (They are 0.36, 0.37, 0.37 and 0.35 kmepeh square kilometer of total area of
tahsil) Sinnar, Niphad and Satana tahsils durif@l20 2011 holds density of Jowar crop
area is low to very low, moderate to very low aad ko very low. While in Deola it is

very low to very high density of Jowar crop arearuyes are observed since 2001.

Below 0.31 km per each square kilometer of totaehasf tahsil i.e. very low
density of district highway is found in Trimbak, alguri, Nasik, Kalwan and
Malegaon tahsil. There is no change observed irsideof Jowar crop area in
Trimbak, Kalwan, Malegaon and Igatpuri. While indiatahsil change is found in

density of Jowar crop area it is very low to lowidg both the decades.
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4 Total road density and Jowar Crop: -

Very high road density is found in Yeola. (0.71 per each square kilometer
of total area of tahsil) The density of Jowar camga in Yeola is very high to

moderate in 2001 to 2011.

High road density is found in Surgana and Dindaiystls. (0.62 & 0.63 km
per each square kilometer of total area of talsihoth the tahsils negative impact is
found i.e. Surgana tahsil density of Jowar cro@asechanges from low to very low
and in Dindory tahsil rapidly decrease in densityJowar crop area which is very

high to low in both the decades.

The total road density in between 0.52 km to 0.BBgder each square kilometer
of total area of tahsil (Moderate density) is foundPeth, Nasik, Deola, Chandwad and
Nandgaon. In Peth tahsil there is no change fotnelmains very low density of Jowar
crop area during both the decades. But in Chandatasil there is decrease in area of
Jowar crop i.e. moderate to low density of Jowapatrea since 2001 to 2011. While in
Nasik, Deola and Nandgaon tahsil increase in den$ifowar crop area it is very low to

low, very low to very high and low to high duringth the decade.

The low total road density is lying in 0.47 to O0.kBh per each square
kilometer of total area of tahsil. In this groupatguri, Sinnar, Niphad and Satana
tahsils are merged. There is definitely change doimdensity of Jowar crop area,
these tahsils are Sinnar, Niphad and Satana. THm®yssdensity of Jowar crop area as
low to very low density of Jowar crop area, moderat very low density of Jowar
crop area and low to very low density of Jowar caioga. In Igatpuri tahsil there is no

change found it remains very low density of Jowaparea.

0.43 km to 0.47 km per each square kilometer @l @tea of tahsil is known for
the very low density group for total road, in iethahsils like Trimbak, Kalwan and
Malegaon are merging. On the other hand in TrimbBaktwan and Malegaon tahsil there

is no change found it remains very low densityafdr crop area in 2001 to 2011.
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D)

Bajara Crop and Transportation
National highway and Bajara Crop: -

Very high national highway density is found in omMiasik tahsil which contain
0.056 km for each square kilometer of total aretabsil. But the density of Bajara crop

area in Nasik tahsil is not changed it remains V@myin duration 2001 to 2011.

High density of national highway is found in Igatptahsil (0.045 km per
each square kilometer of total area of tahsil) @hdndwad tahsil (0.035 km per each
square kilometer of total area of tahsil). The dgnsf Bajara crop area of lgatpuri
tahsil remains same during 2001 to 2011. But inrdiaad there is change in density

of Bajara crop area from moderate to low.

Moderate density of national highway is found imr&ir (0.025 km per each
square kilometer of total area of tahsil), Niph@d18 km per each square kilometer of
total area of tahsil), Deola (0.019 km per eaclasgkilometer of total area of tahsil) and
Malegaon (0.023 km per each square kilometer &l tatea of tahsil). In Deola and
Niphad tahsil density of Bajara crop area is desgdarom low to very low. There is
rapid decrease in density of Bajara crop area by Wigh to moderate in Malegaon tahsil

since 2001. In Sinnar tahsil there is no chang#emsity of Bajara crop area.

In Dindory very low density of national highway fisund. Total length of
national highway is 2.70 km. In this tahsil densifyBajara crop area remains the
same i.e. very low during 2001 to 2011. The tahkile Peth, Surgana, Kalwan,

Satana, Nandgaon, Yeola and Trimbak there is rioradthighway found.

State highway and Bajara Crop: -

The very high density of state highway is found mmbak (0.20 km per each
square kilometer of total area of tahsil) and Ng8ik9 km per each square kilometer
of total area of tahsil). On the other hand Nasidl &rimbak tahsil shows very low

density of Bajara crop area in both the decades.
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High density of state highway is found in Surgand &atana tahsil they are
0.18 & 0.16 km per each square kilometer of totahaof tahsil. There is no change in

density of Bajara crop area in Surgana and Sa#édisal turing both the decades.

Moderate density of state highway is found in KaiwBeola and Chandwad. It
contains 0.16, 0.15 & 0.16 km per each square kitemof total area of tahsil. There is
no impact of state highway on density of Bajargp@icea in Kalwan tahsil which remain
very low group. On the other hand density of Bajemgp area decreases in Deola and

Chandwad tahsil i.e. from low to very low and maderto low.

Lower density of state highway is found in Pettqdiry, Niphad and Igatpuri
tahsils. (0.13, 0.14, 0.13 & 0.14 km per each sgkilometer of total area of tahsil)
There is no impact of state highway found on dgnsitBajara crop area in Peth,
Igatpuri and Dindory tahsil. But in Niphad it obged low to very low density of

Bajara crop area.

Very low density of state highway is found in Maeg, Nandgaon, Yeola
and Sinnar. (0.12, 012, 0.12 & 0.12 km per eaclasmkilometer of total area of
tahsil) The density of Bajara crop area changegllsap Yeola and Malegaon tahsil
from high to low and very high to moderate. WhiteSinnar and Nandgaon there was

no change in density of Bajara crop area duringl20@ 2011.
3 District highway and Bajara Crop: -

The intensity of district highway is very high ine¥la tahsil. (0.59 km per
each square kilometer of total area of tahsil) daesity of Bajara crop area in Yeola
is high in 2001 and low in 2011 which is huge cheamyea of Bajara crop decreased
from 2001 to 2011.

High density of district highway is found in Dingotahsil. (0.50 km per each
square kilometer of total area of tahsil) Theraaschange found in density of Bajara

crop area in Dindory tahsil it remains as it is I/ w).

Moderate density of district highway is found infdgaon, Chandwad, Peth and
Surgana tahsil (0.42, 0.39, 0.41 and 0.44 km peln square kilometer of total area
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of tahsil) Nandgaon, Surgana and Peth tahsils $enge position during 2001 to 2011
for density of Bajara crop area i.e. low, very lawd very low. There is change in

Chandwad tahsil; it is moderate to low density aejaéa crop area.

Low density of district highway is found in Sinn&iphad, Deola and Satana
tahsils. (They are 0.36, 0.37, 0.37 and 0.35 knepeh square kilometer of total area
of tahsil) While in Niphad and Deola it is low teny low density of Bajara crop area
are observed since 2001. There is no change inaGmmd Satana tahsil; it is very

high and moderate density of Bajara crop area.

Below 0.31 km per each square kilometer of totahaof tahsil i.e. very low
density of district highway is found in Trimbak, alpuri, Nasik, Kalwan and
Malegaon tahsil. On the other hand Malegaon tasilvs the change it is very high
to moderate density of Bajara crop area in 200201 decades. But in Trimbak,
Igatpuri, Nasik and Kalwan tahsils there is no g®afound it remains very low

density of Bajara crop area during both the decade.
4 Total road density and Bajara Crop: -

Very high road density is found in Yeola. (0.71 ker each square kilometer of
total area of tahsil) The density of Bajara cropaain Yeola is high in 2001 and low in
2011 which is huge change. Area of Bajara crog&ehse from 2001 to 2011.

High road density is found in Surgana and Dindadystls (0.62 & 0.63 km
per each square kilometer of total area of tafi$igre is no change found in density

of Bajara crop area in Surgana and Dindory tahs#imains as it is (very low).

The total road density in between 0.52 km to 0.%8 jer each square
kilometer of total area of tahsil (Moderate densig/found in Peth, Nasik, Deola,
Chandwad and Nandgaon. In Peth, Nasik and Nandgdwil there is no change
found, it remains very low and low density of Bajacrop area during both the
decades. But in Deola and Chandwad tahsil thedegsease in area of Bajara crop
i.e. low to very low density of Bajara crop areal arery moderate to low density of

Bajara crop area since 2001 to 2011.
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E)

The low total road density is lying in 0.47 to 0Jg2 per each square kilometer of
total area of tahsil. In this group lgatpuri, Sinndiphad and Satana tahsils are merged.
There is definitely change found in density of Bajarop area in Niphad tahsil it is low
to very low. In Igatpuri, Sinnar and Satana tahshgre is no change found; it remains

very low, very high and moderate density of Bajan@p area during both the decades.

0.43 km to 0.47 km per each square kilometer @ tatea of tahsil is known for the
very low density group for total road, in it thésds like Trimbak, Kalwan and Malegaon are
merging. In Trimbak and Kalwan tahsils, there is ai@mnge found; it remains very low,
density of Bajara crop area during both the decadibsre is definitely change found in

density of Bajara crop area in Malegaon tahs8# ita@ry high to moderate.

Sugar cane Crop and Transportation
National highway and Sugar cane Crop: -

Very high national highway density is found in omiasik tahsil which contain
0.056 km for each square kilometer of total are@absil. There is no change found in

density of Sugarcane crop in Nasik tahsil it rersas it is very Low in 2001 to 2011.

High density of national highway is found in Igatptahsil (0.045 km per
each square kilometer of total area of tahsil) @hdndwad tahsil (0.035 km per each
square kilometer of total area of tahsil). But ottbthe tahsils there is no change in

area of Sugarcane crop in 2001 and 2011.

Moderate density of national highway is found imr&ir (0.025 km per each
square kilometer of total area of tahsil), Niph@d{8 km per each square kilometer of
total area of tahsil), Deola (0.019 km per eaclasgkilometer of total area of tahsil) and
Malegaon (0.023 km per each square kilometer @l tatea of tahsil). Except Niphad
tahsil there is no change found in area of Sug&rcaop. In Niphad it changes very high

density of Sugarcane area to moderate densitygdrgane area in 2001 to 2011.

In Dindory very low density of national highway fisund. Total length of national

highway is 2.70 km. In this tahsil density of Suggare area changes from very low to
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very high in 2001 to 2011. The tahsils like Petimgana, Kalwan, Satana, Nandgaon,

Yeola and Trimbak there is no national highway fibun

2 State highway and Sugar cane Crop: -

The very high density of state highway is found mmbak (0.20 km per each
square kilometer of total area of tahsil) and Ng8ik9 km per each square kilometer
of total area of tahsil). In Trimbak and Nasik thlisere is no change in Sugarcane

area during 2001 to 2011it remains very low.

High density of state highway is found in Surgand &atana tahsil they are
0.18 & 0.16 km per each square kilometer of totalhaof tahsil. In Satana tahsil
density of Sugarcane crop changes from very lomeéalerate in 2001 to 2011. On
the other hand it remains as it is i.e. very lomdly of Sugarcane crop in Surgana
tahsil since 2001.

Moderate density of state highway is found in KaiwBeola and Chandwad.
It contains 0.16, 0.15 & 0.16 km per each squal@nieter of total area of tahsil. In
Deola and Chandwad tahsil there is no change imi8age area during 2001 to 2011
it remains very low. But in Kalwan tahsil it charsgeery low to low density of

Sugarcane Crop area.

Lower density of state highway is found in Pettndiry, Niphad and Igatpuri
tahsils. (0.13, 0.14, 0.13 & 0.14 km per each sgjkélometer of total area of tahsil)
The density of Sugarcane area in Dindory and Nighhdil changes very low to very
high and very low to moderate during 2001 to 20&/hile Peth and Igatpuri tahsil

density of Sugarcane area has not changed it remany low during 2001 to 2011.

Very low density of state highway is found in Ma@g, Nandgaon, Yeola and
Sinnar. (0.12, 012, 0.12 & 0.12 km per each squéoeneter of total area of tahsil) But

all this tahsil in this group is not change for sigyof Sugarcane area with time.
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3

District highway and Sugar cane Crop: -

The intensity of district highway is very high ine¥la tahsil. (0.59 km per
each square kilometer of total area of tahsilhis tahsil same density of Sugarcane

crop area is observed during 2001 to 2011.

High density of district highway is found in Dingotahsil. (0.50 km per each
square kilometer of total area of tahsil) Densitysagarcane crop area in Dindory is

fluctuating between very low to very high in 20012011.

Moderate density of district highway is found inndgaon, Chandwad, Peth
and Surgana tahsil. (0.42, 0.39, 0.41 and 0.44 &mepch square kilometer of total
area of tahsil) All these tahsil shows no changeéensity of Sugarcane crop area

during 2001 to 2011 which lies in very low dengifySugarcane crop area.

Low density of district highway is found in Sinn&iphad, Deola and Satana
tahsils. (They are 0.36, 0.37, 0.37 and 0.35 knmepeh square kilometer of total area
of tahsil) The change is found in Niphad and Satahail it is very high to moderate
density of Sugarcane crop area and very low to maelalensity of Sugarcane crop
area, rest of tahsil remains as it is for densit$uagarcane crop area in decade 2001
to 2011.

Below 0.31 km per each square kilometer of totalaaof tahsil i.e. very low
density of district highway is found in Trimbak,algpuri, Nasik, Kalwan and Malegaon
tahsil. Except Kalwan tahsil the density of Sugagcarop area remains same during both

decades. Density of Sugarcane crop area changefweto low in Kalwan tahsil.

Total road density and Sugar cane Crop: -

Very high road density is found in Yeola. (0.71 ker each square kilometer
of total area of tahsil) In this tahsil same dgnsit Sugarcane crop area is observed

during 2001 to 2011.
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F)

High road density is found in Surgana and Dindatystls (0.62 & 0.63 km
per each square kilometer of total area of talsiljhe Dindory tahsil density of
Sugarcane crop changes very low to very high inl20@®011. But in Surgana tahsils

it remains as it is.

The total road density in between 0.52 km to 0.%8 jger each square
kilometer of total area of tahsil (Moderate densig/found in Peth, Nasik, Deola,
Chandwad and Nandgaon. All these tahsils showshaoge in density of Sugarcane

crop area during 2001 to 2011.

The low total road density is lying in 0.47 to 0Jg2 per each square kilometer of
total area of tahsil. In this group Igatpuri, Sinndiphad and Satana tahsils are merged.
The change is found in Niphad and Satana tahss, very high to moderate density of
Sugarcane crop area and very low to moderate geofiSugarcane crop area, rest of

tahsil remains as it is for density of Sugarcamg @rea in decade 2001 to 2011.

0.43 km to 0.47 km per each square kilometer @fl tatea of tahsil is known
for the very low density group for total road, inthe tahsils like Trimbak, Kalwan
and Malegaon are merging. Except Kalwan tahsildéesity of Sugarcane crop area
remain same during both decades. Density of Sugarceop area changes very low

to low in Kalwan tahsil.
Grapes Crop and Transportation
National highway and Grapes Crop: -

Very high national highway density is found in orNasik tahsil which
contain 0.056 km for each square kilometer of tatelh of tahsil. But the density of

Grapes crop area in Nasik tahsil is moderate toitosluration 2001 to 2011.

High density of national highway is found in Igatptahsil (0.045 km per
each square kilometer of total area of tahsil) @hdndwad tahsil (0.035 km per each
square kilometer of total area of tahsil). The dgnsf Grapes crop area in lgatpuri
tahsil remains same during 2001 to 2011. But inrdiaad there is change in density

of Grapes crop area from low to moderate.
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Moderate density of national highway is found imr&ir (0.025 km per each
square kilometer of total area of tahsil), Niph@d18 km per each square kilometer of
total area of tahsil), Deola (0.019 km per eachasgkilometer of total area of tahsil) and
Malegaon (0.023 km per each square kilometer @fl tatea of tahsil). In Sinnar tahsil
density of Grapes crop area increases from verytdolaw. There is no change in density

of Grapes crop area in Deola, Malegaon and Nipahsiltsince 2001.

In Dindory very low density of national highway fisund. Total length of
national highway is 2.70 km. In this tahsil densifyGrapes crop area increases in
very low to very high. The tahsils like Peth, SurgaKalwan, Satana, Nandgaon,

Yeola and Trimbak there is no national highway fibun

2 State highway and Grapes Crop: -

The very high density of state highway is found mmbak (0.20 km per each
square kilometer of total area of tahsil) and N&8ik9 km per each square kilometer
of total area of tahsil). Tahsil Nasik contains m@de density of Grapes crop area in
2001 and changes to low density of Grapes crop iar&d11. On the other hand,

density of Grapes crop area of Trimbak tahsil rex@bnstant in both the decade.

High density of state highway is found in Surgand &atana tahsil they are
0.18 & 0.16 km per each square kilometer of totahaof tahsil. There is no change in

density of Grapes crop area in Surgana and Sagasa tluring both the decades.

Moderate density of state highway is found in KaliwBeola and Chandwad.
It contains 0.16, 0.15 & 0.16 km per each squalemeter of total area of tahsil.
There is positive impact of state highway on dgmnsitGrapes crop area in Chandwad
tahsil which changes low to moderate group i.ereth® increase in Grapes crop area
it indicate increase in agricultural area it maydoe to fast road transportation. While
in Kalwan and Deola tahsil there is no change insig of Grapes crop area it

remains very low in both the decades.

Lower density of state highway is found in Pettqdiry, Niphad and Igatpuri
tahsils. (0.13, 0.14, 0.13 & 0.14 km per each sgjkdometer of total area of tahsil)
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There is no impact of state highway found on dgnsitGrapes crop area in Peth,
Niphad and lgatpuri tahsil it remains as it is weaw, very high and very low). But
in Dindory tahsil it is observed as very low to yérigh density of Grapes crop area
during 2001 to 2011.

Very low density of state highway is found in Ma@g, Nandgaon, Yeola and
Sinnar. (0.12, 012, 0.12 & 0.12 km per each squéoeneter of total area of tahsil) The
density of Grapes crop area changes in Sinnarl thbhan very low to low. In Yeola,

Malegaon and Nandgaon density of Grapes crop hega ts no change in both decades.

3 District highway and Grapes Crop: -

The intensity of district highway is very high ineWla tahsil. (0.59 km per
each square kilometer of total area of tahsil) déesity of Grapes crop area in Yeola

is very low in 2001 and 2011.

High density of district highway is found in Dingotahsil. (0.50 km per each
square kilometer of total area of tahsil) Therehiange in density of Grapes crop area

in Dindory tahsil as it is very low to Very high.

Moderate density of district highway is found indgaon, Chandwad, Peth
and Surgana tahsil (0.42, 0.39, 0.41 and 0.44 kmmepeh square kilometer of total
area of tahsil) Nandgaon, Peth and Surgana tdiilssame position during 2001 to
2011 for density of Grapes crop area i.e. very |@kange is found in Chandwad

tahsil, it is low to moderate density of Grapescaoea.

Low density of district highway is found in Sinn&iphad, Deola and Satana
tahsils. (They are 0.36, 0.37, 0.37 and 0.35 knepeh square kilometer of total area
of tahsil) Niphad, Deola and Satana tahsils du@@§1 to 2011 holds the same
density of Grapes crop area which is very high, &wl very low. While in Sinnar it

is very low to low density of Grapes crop area deais observed since 2001.

Below 0.31 km per each square kilometer of totalaaof tahsil i.e. very low

density of district highway is found in Trimbakalguri, Nasik, Kalwan and Malegaon
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tahsil. The density of Grapes crop area in Nagdikitahanges moderate to low during
2001 to 2011. But in Trimbak, lgatpuri, Kalwan akthlegaon tahsil there is no

change found it remains very low density of Gragrep area during both the decade.

4 Total road density and Grapes Crop: -

Very high road density is found in Yeola. (0.71 ker each square kilometer
of total area of tahsil) The density of Grapes caopa in Yeola is very low in 2001
and 2011.

High road density is found in Surgana and Dindauystls. (0.62 & 0.63 km
per each square kilometer of total area of tafigiBre is no change found in density
of Grapes crop area in Surgana tahsil it remaing &ss(very low). But change is

observed in Dindory tahsil it is very low to vergh during 2001 to 2011.

The total road density in between 0.52 km to 0.BBger each square kilometer
of total area of tahsil (Moderate density) is foundPeth, Nasik, Deola, Chandwad and
Nandgaon. In Peth, Deola and Nandgaon tahsil ikeme change found, it remains very
low density of Grapes crop area during both theades. But in Nasik and Chandwad
tahsils there is change in area of Grapes cropnioglerate to low density of Grapes crop

area, low to moderate density of Grapes crop anea 2001.

The low total road density is lying in 0.47 to 0.5Bh per each square
kilometer of total area of tahsil. In this groupatguri, Sinnar, Niphad and Satana
tahsils are merged. There is definitely change doandensity of Grapes crop area in
tahsil Sinnar it is very low to low density of Gespcrop area. While in Igatpuri,
Niphad and Satana there is no change in densiGrapes crop area it remain very

low, very high and very low in 2001 to 2011.

0.43 km to 0.47 km per each square kilometer @fl tatea of tahsil is known
for the very low density group for total road, inthe tahsils like Trimbak, Kalwan
and Malegaon are merging. There is no change isityenf Grapes crop area in

Trimbak, Kalwan and Malegaon tahsil it remainsshene i.e. very low.
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Onion Crop and Transportation
National highway and Onion Crop: -

Very high national highway density is found in oMiasik tahsil which contain
0.056 km for each square kilometer of total aredabisil. There is no change in the

density of Onion crop area in Nasik tahsil it rensavery low in duration 2001 to 2011.

High density of national highway is found in Igatptahsil (0.045 km per
each square kilometer of total area of tahsil) @hdndwad tahsil (0.035 km per each
square kilometer of total area of tahsil). The dgnsf Onion crop area of Igatpuri

and Chandwad tahsil remains same during 2001 t%.201

Moderate density of national highway is found imr&ir (0.025 km per each
square kilometer of total area of tahsil), Niph@d{18 km per each square kilometer
of total area of tahsil), Deola (0.019 km per eaghare kilometer of total area of
tahsil) and Malegaon (0.023 km per each squarenigter of total area of tahsil). In
Sinnar, Deola Niphad and Malegaon tahsils dendit9mon crop area is increased

from low to high, high to very high and low to verigh .

In Dindory very low density of national highway feund. Total length of
national highway is 2.70 km. In this tahsil dengifyOnion crop area is remain same
i.e. very low during 2001 to 2011. The tahsils liReth, Surgana, Kalwan, Satana,

Nandgaon, Yeola and Trimbak there is no nationgiiway found.

State highway and Onion Crop: -

The very high density of state highway is found irmbak (0.20 km per each
square kilometer of total area of tahsil) and N&8ik9 km per each square kilometer
of total area of tahsil). On the other hand Nagikl arimbak tahsil shows very low

density of Onion crop area in both the decades.

High density of state highway is found in Surgand &atana tahsil they are

0.18 & 0.16 km per each square kilometer of totedaf tahsil. There is no change in
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density of Onion crop area in Surgana tahsil duboth the decades. On the other hand

Satana tahsil shows very low to very high densit@wion crop area in both the decades.

Moderate density of state highway is found in KaiwBeola and Chandwad.
It contains 0.16, 0.15 & 0.16 km per each squalenmeter of total area of tahsil.
There is no impact of state highway on density nio@ crop area in Chandwad tahsil
which remain very high group. On the other handsidgrof Onion crop area in Deola

and Kalwan tahsil changes from very low to veryhhdgnd low to very high.

Lower density of state highway is found in Petmdiry, Niphad and Igatpuri
tahsils. (0.13, 0.14, 0.13 & 0.14 km per each sgjlkdlometer of total area of tahsil)
There is no impact of state highway found on dgnsitOnion crop area in Peth,
Igatpuri and Dindory tahsil. But in Niphad it obged high to very high density of

Onion crop area.

Very low density of state highway is found in Maen, Nandgaon, Yeola
and Sinnar. (0.12, 012, 0.12 & 0.12 km per eaclasgkilometer of total area of
tahsil) The density of Onion crop area changesdigpn Nandgaon, Yeola, Sinnar
and Malegaon tahsil from very low to very high, ragate to high, low to high and
low to very high during 2001 and 2011.

3 District highway and Onion Crop: -

The intensity of district highway is very high ineWla tahsil. (0.59 km per
each square kilometer of total area of tahsil) @aesity of Onion crop area in Yeola
is moderate in 2001 and very high in 2011 whichuge change. Area of Onion crop

is increases from 2001 to 2011.

High density of district highway is found in Dingotahsil. (0.50 km per each
square kilometer of total area of tahsil) Theradschange found in density of Onion

crop area in Dindory tahsil it remains as it is I/ w).

Moderate density of district highway is found infdgaon, Chandwad, Peth and

Surgana tahsil (0.42, 0.39, 0.41 and 0.44 km peln equare kilometer of total area
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of tahsil) Chandwad, Surgana and Peth tahsils balde position during 2001 to
2011 for density of Onion crop area i.e. very I@Were is change in Nandgaon tahsil,

it is very low to very high density of Onion cropea.

Low density of district highway is found in Sinn&iphad, Deola and Satana
tahsils. (They are 0.36, 0.37, 0.37 and 0.35 knepeh square kilometer of total area
of tahsil) While in Sinnar, Niphad, Deola and Satainis low to very high, high to
very high, low to very high and low to very highnd&y of Onion crop area are

observed since 2001.

Below 0.31 km per each square kilometer of totahaof tahsil i.e. very low
density of district highway is found in Trimbak, alpuri, Nasik, Kalwan and
Malegaon tahsil. On the other hand Kalwan and Madegahsil shows the change it
is low to very high density of Onion crop area @02 to 2011 decades. But in
Trimbak, Igatpuri and Nasik tahsils there is nonge found it remains very low

density of Onion crop area during both the decade.

4 Total road density and Onion Crop: -

Very high road density is found in Yeola. (0.71 per each square kilometer
of total area of tahsil) The density of Onion ceopa in Yeola was moderate in 2001

and high in 2011

High road density is found in Surgana and Dindadystls (0.62 & 0.63 km
per each square kilometer of total area of tafi$igre is no change found in density

of Onion crop area in Surgana and Dindory tahsémains as it is (very low).

The total road density in between 0.52 km to 0.%8 jer each square
kilometer of total area of tahsil (Moderate densit/found in Peth, Nasik, Deola,
Chandwad and Nandgaon. In Peth, Nasik and Chandavesd there is no change
found, it remains very low, very low and very hidénsity of Onion crop area during
both the decades. But in Deola and Nandgaon tdtesi is increase in area of Onion
crop i.e. low to very high density of Onion cropearand very low to very high

density of Onion crop area since 2001 to 2011.
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The low total road density is lying in 0.47 to O.5fh per each square
kilometer of total area of tahsil. In this groupatguri, Sinnar, Niphad and Satana
tahsils are merged. There is definitely change doandensity of Onion crop area in
Niphad, Sinnar and Satana tahsils it is high ty vegh, low to very high and low to
very high. In Igatpuri tahsil, there is no changarfd; it remains very low density of

Onion crop area during both the decades.

0.43 km to 0.47 km per each square kilometer @fl tatea of tahsil is known
for the very low density group for total road, inthe tahsils like Trimbak, Kalwan
and Malegaon are merging. In Malegaon and Kalwasilg there is change found;
they are low to very high density of Onion cropaadeiring both the decades. There is

no change found in density of Onion crop area imbak tahsil it is very low.

Transportation, as the service of moving commaslibetween places, plays a
unique role in a fully competitive capitalist spamsmnomy. The commodity of
transportation is consumed as a part of virtuallgrg economic transaction, linking the
production and consumption of a commodity; demandriinsportation is derived from
spatial configurations rather than being fixed logislly necessary techniques and real
wages; and the circulation time taken in transpiomais a deduction from capitalists’
profits. The impact of circulation time on profits®y be calculated precisely. The derived
nature of the demand for transportation adds d Evencertainty to the impact of cost-
reducing technical change on profit rates. Gives, tbhost-reducing and time-reducing
technical change in the transportation commoditgrie of the few ways of ensuring an
increased rate of profit for capitalists, cetewsilpus. The public nature of transportation
improvements and the high investments in fixed tehphat are required help to explain
the central role of the state in capitalism in itnprovement of transportation and thus in

underwriting capital accumulation.

In the study region temporal changes in Fallow lendery important because it
increases or decreases agricultural area whicbtaffee production of crops. The tahsils

like, Satana, Malegaon, Deola, Chandwad, Trimbakd@y and Niphad there are very
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small changes are observed. It leads to incredsesity of agriculture production. Out of 15
tahsils 13 tahsils show the increasing trend divable waste land. It means there is increase
in land use for non agriculture. It is mainly fosnth Igatpuri, Sinnar, Trimbak, Yeola,
Niphad, Chandwad, Nandgaon, Malegaon, Dindory, &€e8htana, Surgana and Peth. In this
study area there is found positive growth in Netrs@rea from 2001 to 2011 in the tahsils

like Trimbak, Peth, Surgana, Kalwan, Dindory anth8a.

There is increase in the area under Rice in Surdgéalavan, Satana, Peth, Dindory,
Trimbak, Igatpuri, Nasik and Sinnar tahsil. Thesegamarkable increase in area under wheat
in the tahsils known as Sinnar Yeola, Deola, Sat&@éwan, Malegaon, Nandgaon, Nasik
and Igatpuri within two decade (2001 & 2011). Omyfew tahsils there are increases in area
under Jowar they are Deola, Nandgaon, Kalwan arsikNia the decade 2001 to 2011 while
remaining all tahsils shows negative trend of ghowithough the area under Bajara crop is
higher in Satana, Malegaon, Deola, Chandwad, YaonthNiphad there is found decreasing
trend in 2001 to 2011. While in Surgana, Peth, Digd Kalwan, Nasik, Trimbak and
Igatpuri shows very less area under Bajara crothdrstudy region there is found increase in
the area of sugarcane in the tahsils Satana, Mated2eola, Dindory, Sinnar, Igatpuri and
Kalwan (2001 to 2011). In the Dindory tahsil cropder Grapes is increase with more than
10 fold with respect to 2001 decade. Also tahs#sne as Niphad, Chandwad, Sinnar
Malegaon, Igatpuri and Satana there is increaseéa under grapes from decade 2001 to

2011.Above all explanation leads thatio-temporal changes with respect to capitalism.
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7.1

Chapter 7

IMPACT OF TRANSPORTATION CASE STUDY OF SURGANA, IGATPURI,

DINDORI AND TRIMBAK TAHSILS
Introduction

The case studies of sample villages demonstraténthact of the growth of
transport network on the communities in the setbcpatial area of research. As
mentioned in the earlier chapter, researcher hasethsome villages so as to compare
and contrast the effects of these networks in tesfnshange in landuse pattern and
also assessing changes in life chances of indilddaad communities of these
regions. These case studies include narrativesagbus individuals belonging to
disparate castee, class, religion and ethnic gfoapsnunities. After all development
is not equitably shared. As the secondary liteea@mmd findings from my research
suggest that the impact is highest amongst therlavigdle class pesantry, researcher
has chosen small farmers from these villages. Tfaasgers belong to Maratha, OBC,
S.C , Kokana tribe, Mahadev Koli tribe and Mahadéwakur tribe group whose
village population is up to 2000 according to 2@Ehsus. With these factors taken
into consideration the researcher employed the Isimgndom sampling method for
selection of the case study villages from four italvkich is predominantly tribal -
these are Umbarpada, Galpada and Harantekadi frogasa tahsil, Kaluste, Bhavli
Bk and Adsare Kh from Igatpuri tahsil, Joranpadak#&hgaon and Sadrale Dindori
tahsil and Rohile, Hirdi and Kharshet from Trimltaksil. Researcher has presented

the case studies as individual cases and villagg &nalysis.
Individual Case Study
Case study 1

Eaknath Gaikwad is 40 years old. Who belongs toHidu Kokana
Scheduled castee. He lives in Umbarpada villag8urgana tahsil. Umbarpada village

which is 43 km away from Surgana. His wife Kudaise85 years old. Both are illiterate.
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They have one son Manoj who is 18 years old arstudying in 11" standard and

one daughter named Anjali 16 years old studyin@”]rstandard. This family‘s main

occupation is agriculture. They have small ploagficultural land measuring 2 acres
which is registered in Eaknath’s name. In this $mpace of land Eknath is able to
raise rice and that too only in rainy season. Othan rainy season they offer their

labour as wage labourers in others field and atdm® Rs 200 per day.

This family's annual income is Rs 48000 per anniifrey have a small two
room house in field. The wall of this house are enag of mud and roof is covered
by grass. Only rice is grown in there field. Thetdnce of field from main road is 8
km. This field road is cart track. The conditiontbe major access road before the
year 2000 was that it was unmetalled. This unmedatbad changed into metalled
road in the year 2009. But after that there is hange in cropping pattern in
Eaknath’s field. This is because there is no chpaaother crop production. Also

there is no irrigation source for his field.

In tribal areas Government of India has implemefteatihan Mantri Gram Sadak
Yojana. In this ambitious project played Yeomervieer to connect small villages with
each others as well as with tahsil places. In thigribal tahsils this scheme ways
implemented with high spirit which resulted visilimeprovement of road conditions. Due
to road network means of surface transport hasdwgar under the scheme of Govt. of
Maharashtra. Metallic road are also re-enforcedviBusly this family was engaged in
cultivation of Land mainly of Rice. But due to tH&mily is enjoy the road for travel to
other area for wages. It is observed that thereeisd of labour force in the field in
surrounding villages because there is demand oatabte frout grain in market like
Nasik and Mumbai also the demand of this agricalpnoducts is higher in Gujarat state
and this state is near from Nasik city. Nasik i$lwenacted to Mumbai and Gujarat state
by highway this leads to change in landuse patheich labour pattern in the case study
region. This leads to increase in income of familfre increase in income play an

important role in changing life style. This familge mobile, T.V., Gas etc aminities.

Eaknath also told that most of his friend go toeoghvillage for agriculture



RoLE oF TRANSPORT Asa CoNTRAINT FACTOR IN AGRICULTURE LAND Use IN NasHIk DisTricT | 161

wages and got good earning there economic sitat&ichange. Farmers from other
village send vehicles for recive the labours. dui® to quality of the road is improve.
He told that number of two wheeler and four whedlave increased in last 5 year.
Few male from his village are shifted to Mumbai &akik area for other work like

wages, unskilled workers in industry etc. it metiva transport not only play role for

changing agriculture land use pattern but also gharccupation structure.

Case study 2

Ranu Jadhav is 75 years old. Who is Hindu Kokartee@ualed castee. He live
in Galpada village in Surgana tahsil. Galpada gélés 37 km from Surgana. His wife
Hirabai is 70 years old. Both are illiterate. THeggve two sons name Somanath and
Daulat (45 and 42 years old) both are educated 1@5'?0There wife Nirmala (40 year
old) and Pramila (37 year old) are educated ug][d:&nu Jadhav has two grandsons

(son of his son) name Charu 10 year old studieistandard and Raju 6 year old.
He also has three granddaughters (daughters cfonisname Rani, Moni and Soni
13, 11 and 5 year old, they go to primary schoalniRJadhav‘'s main occupation is
agriculture. They have plot of agriculture land sw@éng 4.5 acres which is registered
in Ranu Jadhav’s name. In this field, he grow aoé vegetable like tomato, bringle

etc crop production. They have a well which is uledrrigation .

This family‘’s annual income is Rs 65000. They hamll three room house in field.
The wall of this house is made up of mud and reafavered by grass. In his field since time
they grow rice crop. The distance of field from maoad is 2 km. This field road is cart
track. Condition of major road before 2000 A.D isnetalled. This unmetalled road change
into metalled road in 2008 A.D. After this there dsange in cropping pattern of Ranu
Jadhav’s field. Now a days he grow vegetables tsrthe market for vegetable is increased
due to improvement of road towards Mumbai and Nad&say that tarkari (Vegetable truck)
reach market place with in 2 to 5 hours. Also nared that day by day the demand for
vegetable is increasing and most of this villagenfx are engaged in vegetable farming.
Since last five year there is increase in the ireafvillagers. It leads to change in life style

of villagers like they use two and four wheeler,
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T.V. Mobile, they construct the houses of R.C.Qdre etc. They import the agriculture
labour from surrounding region. Also says that &stpdue to lack of transport facilities
transportation of fertilizer, raw material & harted crop was difficult task as the
condition of road use to deteriorated in monsoon. iSwas a obstacle for the
development of agricultural product in this areat Bow it has changed since last five
years, the agriculture shops of fertilizer, raw eni@l are easily available. The facility of

privatet transportation is now easily available tlueetalled road.

Case study 3

Pandurang Jadhav is police patil 42 years old. W8hdindu Kokana Scheduled

caste. He lives in Harantekadi village in Surgaafasil. Harantekadi village is 27 km
from Surgana. His wife Bhimabai is 38 years old.ttBare educated fand 14"

standard. They have two son name as Jitendra 2% ydd studied upto S.Y.B.A.

standard, Danaraj is second son 18 years old stgdgi F.Y.B.Sc. and two daughters

name Sunita 15 years old studying i Standard, second daughter Gital3 years old

studying in &' standard . This family‘'s main occupation is agtime. They have plot of

agriculture land measuring 10 acres which is regegt in Pandurang Jadhav's name. In

this field, he grow rice, Wheat, Udid. They haweell which is used for irrigation.

This family's annual income is Rs 94000. They héwee room house in
Village. The wall of this house is made up of bsi@dnd roof is covered by tin. In his
field since time they grow rice crop only. The diste of field from main road is 1
km. This field road is cart track. Condition of mmjroad before 2000 A.D was
unmetalled. This unmetalled road changed into neetabad in 2009 A.D. After that
there is change in cropping pattern they grow whedtUdid also in the field. This is
because there is small capital available for ottvep production. Also there is
irrigation source for his field. But the main thirgythat condition of road is good for
transport agriculture goods to the market place ihampact of road enjoyed by

Pandurang Jadhav for changing agriculture langasern.

He also says that his some friend take the prooluct frout, onion, vegetable

it increases the income of the farmers also hdtsstythey enjoy the transportation
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system for selling their agricultural product inddaand Mumbai market center. Due to
transport system, farmers easily get fertilizemsgcticide, pesticide, manual laboursa to
the farm at the time of growing and harvestinglaf trops. So there is increase in the
income of villagers. It leads to change in lifelstgf villagers like they use two and four
wheeler, T.V. Mobile, they construct the house®RdE.C structure etc. They import the
agriculture labour from surrounding region. Alsgs#hat in past due to lack of transport
facilities transportation of fertilizer, raw mataki& harvested crop was difficult task as
the condition of road use to deteriorate in monsd®o it was an obstacle for the
development of agricultural product in this areat Bow it was change since last four to
five years, the agriculture shops of fertilizerwranaterial are easily available. The

facility of private transportation is now easilyadtable due to metalled road.
Case study 4

Sakharam Ghate is 48 years old. Who is Hindu Mah&d#i Scheduled caste.
He lives in Kaluste village in Igatpuri tahsil. Kiake village is 27 km from Igatpuri. His

wife Suman is 32 years old. Both are illiterateeythave three sons Tanaji 18 years old

studying in 1§ standard, Shivaji 16 years old studying ih @andard and Gajanan 10

years old studying in'$ standard. This family‘'s main occupation is agtigré. They

have small plot of agriculture land measuring IcBes which is registered in Sakharam
Ghate name. In this field, he grow rice crop omlyainy season. Other than rainy season

they go to wages in others field and get Rs 175pgr

This family‘'s annual income is Rs 32000. They hawall two room house in
their field. The wall of this house is made up afdrand roof is covered by grass. In his
field since time they grow rice crop only. The diste of field from main road is 6 km.
This field road is cart track. Condition of majarad before 2000 A.D was unmetalled.
This unmetalled road changed into metalled roa20@8 A.D. But after that there is no
change in cropping pattern of Sakharam Ghate fillils is because there is no capital

for other crop production. Also there is no irrigatsource for his field.

This family is not yet developed as compared todtier farmers family of his

village. Because he say that other people in lisgé grows different crop according to
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season. They have well irrigation source throughbet year. Their crop pattern are
vegetable like Tomato, Brinjal, Lady-fingers, andcGmbers and cukerbetas in monsoon
season etc. due to good networking of road theu&eqvisits of the family members to
taluka plaece it has increased general awarenessnamfern farming fertilizers,
insecticides, pesticides. This is due to PradhantM&ram Sadak Yojana many villages
are connected with Tar roads and it becaome vesy aad assessable to meet their
relatives in emergency and crisis time. His fantigs suffered due to unavailability

capital as well as irrigation source. So they ditdenjoy the transportation facility.
Case study 5

Vasat Tadpade is 28 years old. Who is Hindu Mahd€telv Scheduled Tribes.
He lives in Sare Kh village in Igatpuri tahsil. Aate Kh village is 78 km from Igatpuri.
His wife Kamal is 24 years old. Both are illiteraléhey have one son Veelin 5 years old
and one daughter Vina 3 years old. This family'sm@ccupation is agriculture. They
have small plot of agriculture land measuring leacwhich is registered in Vasat
Tadpade’s name. In this field, he grow rice cropdupiction only in rainy season. Other

than rainy season they go for wages in others fialtiget Rs 150 per day.

This family‘s annual income is Rs 36000. They han®ll one room house in
field. The wall of this house is made up of mud aodf is covered by grass. In his
field since time they grow rice crop only. The diste of field from main road is 12
km. This field road is cart track. Condition of majroad before 2000 A.D is
unmetalled. This unmetalled road changed into reetabad in 2008 A.D. But after
that there is no change in cropping pattern in Yasapade'’s field. This is because
there is no capital for other crop production. Aleere is no irrigation source for his

field. This rice production is used for only hourss for sale.

This family is marginal farmer having less landdiny in comparison to other
families from that tribe. Due to less land holditigjs family is not in a position to keep
basic logistic and infrastructure like Bullock-GaPloughs, Triller, Tractors. So they are
farming by indigenous methods. They have also #lighhanged the crop pattern.

Previously the family was engaged in Kharip-Crofigra and cultivating crops with
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Rice, Paddy’s for their personal consumptions. Qhtge months of monsoon were
self employment generating and remaining moths hef year they were hardly
engaged with extra agricultural activities. Nowgedo change of crop pattern in the
village the big farmers are developing vegetabien& horticultural farms and many
marginal families are seeking jobs with prominariers. Working in grape garden
or vegetable tomato farms labourer generally usgeto200-300 Rs. Per day. This
family member is having two potential labours asé to get around 500 Rs. Per day

after working in vegetable farms or Horticulturedgns.

Case study 6

Shivanta Alivle is 30 years old. Who is Hindu Mabkadrhakur Scheduled
caste. She live in Bhavli Bk village in Igatpurh&al. Bhavli Bk village is 56 km from
Igatpuri. She is illiterate. Her husband is no m8he has one son name as Vishal 5
years old and one daughter Swati 12 years old stgdg 5" standard. This family's
main occupation is agriculture. They have smalt plioagricultural land measuring
1.5 acres which is registered in Shivanta Alivislland name (Ramesh). In this field,
She grows rice only in rainy season. Other thanyraeason they go to wages in

others field and get Rs 120 per day.

This family‘s annual income is Rs 28000. They harell one room house in
the field. The wall of this house is made up of namndl roof is covered by grass. In
her field since time they grow rice crop only. Tdistance of field from main road is
6 km. This field road is cart track. Condition ofjor road before 2000 A.D was
unmetalled. This unmetalled road changed into neetabad in 2002 A.D. But after
that there is no change in cropping pattern of &fitizw Alivle field. This is because
there is no capital for other crop production. Allsere is no irrigation source for her

field. This rice production is used for only hous® for sale.

This family is marginal farmer having less landdiny in comparison to other
families from that tribe. They have no support ef husband and other family member.
So this lady suffer due to this. Due to less mawearoshe cannot take crop production

effectively. Because of this there is ho changerapping pattern. To increase the income
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of this family she goes to work in other field. Sdiso told that cropping pattern of the
other farmers have changed due to Pradhan Man@nin@adak Yojana, many villages
are connected with Tar roads. She also told thatylears back the agriculture activities
were only confined for the Kharip-season. But nostivities has been extended to
Rugby-season. In Rugby the farmer grows Nuts (Ha)bpeas, which have also changed

their food habits Social Communication Due to Peadiantri Gram Sadak Yojana.

Case study 7

Hiraman Buare is 32 years old. Who is Hindu Kokrche®luled Tribes. He

lives in Sadrale village in Dindori tahsil. Sadraltkage is 37 km from Dindori. He is

illiterate and studied uptoﬂb His wife Hausabai 29 studied uptg1 has one son

Pundalik 6 years old studying in™ istandard This family's main occupation is

agriculture. They have plot of agriculture land sw@éng 9 acres which is registered
in Hiraman Buare’s name. In this field, He growseriand vegetables like tomato,

Ghavda Brinjal etc. For the irrigation purpose theye well

This family's annual income is Rs 110000. They h#wee room house in village.
The wall of this house is made up of brick and nsofovered by tin. In his field since time
they grow rice and vegetable crops. The distandelaf from main road is 5 km. This field
road is cart track. Condition of major road bef2@®0 A.D was unmetalled. This unmetalled
road changed into metalled road in 2013 A.D. Bigrathat there is no change in cropping
pattern of Hiraman Buare field. This is becauseaaly they have capital for other crop
production. Also there is irrigation source for fidd. This crop production is used for sale.
In this case study road impact is not found oncadjtire land use pattern because before

good condition of road they grow same crop as today

This family is progressive family in connection liagricultural activities. The
crop pattern of the family has not changed conaldleras their farm is 5 Km away from
Motorable road. Previously they were engaged itivailon of rice,Varli, Nachni, for
their food consumption. But now they have changpeir tcrop patterns to vegetables like
tomato, brinjals, bitter gourds, lady-finger, alsomonsoon season they use to cultivate

cucumbers and pumpkins. This area has become suppljreen vegetables
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Peth Surgana & Nasik. Due to road network trangpiort of vegetable has become
very easy and fast with the help of mini doors maddars and small trucks. Few
youths of this villages have also started busirdssansportation and many youth
become drivers & cleaners of the transport vehiclesinsportation of fertilizer,
insecticides, pesticides, also become very easytaweanstruction of small village
roads under the scheme of Pradhan Mantri Gram Sédjaka. Previously the family
members were also engaged as a labourers of Ioigs famt now they have developed

self sustain system of their own farm.

Case study 8

Janabai Gavali is 41 years old. Who is Hindu KolStheduled caste. She
lives in Joranpada village in Dindori tahsil. Jgyada village is 19 km from Dindori.
She is illiterate. Her husband is no more. Shedmesson name as Balu 22 years old
studied upto % standard and his wife name Puspa 19 years oldestugpto g
standard. This family’'s main occupation is agriatdt They have plot of agriculture
land measuring 4.5 acres which is registered imld@nGavali’'s name. In this field,

She grows rice only in rainy season past few years.

This family's annual income is Rs 1,39,000. Theyehthree room house in field.
The wall of this house is made up of brick and rsofovered by tin. In his field since
time they grow rice crop only. The distance ofdiélom main road is 7 km. This field
road is cart track. Condition of major road bef@@00 A.D was unmetalled. This
unmetalled road change into metalled road in 2012 But after that there is change in
cropping pattern of Janabai Gavali field. This és@use there is avalibality of capital for

other crop production. Also there is well irrigatisource for her field.

This is a well to do family having good holding lahd and having progressive
attitude. They have changed their crop patternigbmbusly this family was engaged in
cultivation of Rice and Paddy but due to chang8danario they have changed their crop
pattern for vegetable like Tomato, Brinjal, Ladggers, and Cucumbers and cukerbetas
in monsoon season etc. due to good networking ad tbe frequent visits of the family

members to taluka plaece it has increased gengeakaess of modern farming
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fertilizers, insecticides, pesticides. In villagdso agro based fertilizers and insecticides
are available and seed-centers are come up witlemdedchniques. This family has also
done their soil testing to adjust the crops as ther ecological requirement. Due to
cultivation of vegetables and daily supply to adiog towns and cities this family
members are having daily work on their farm juke Ispraying, viding, thinning. Due to
cultivation of vegetables this family becomes slftained in the manner of financial
independence. Few years back the agriculture @ieBviwere only confined for the
Kharip-season. But now activities has been extertdeRugby-season. In Rugby the
family grows Nuts (Harbara), peas, which have akanged their food habits.Social
Communication: Due to Pradhan Mantri Gram Sadakaiaj many villages are
connected with Tar roads and it becaome very eadyagaessable to meet their relatives
in emergency and crisis time. This family also bg® to Motor-Cycle and which is a
chief and simple way of conveyance for the familgmioers. Even females of the house

also use By-Cycle to attend family social functions

B. Village level Case Study

1 Occupation Stateus

Table No. 7.1 Occupation Stateus

Sr. No.| Occupation/ Villages| Agriculture Agriculture +
(Percent) Service (Percent)
1 Umbarpada 90 10
2 Galpada 90 10
3 Harantekadi 100 00
4 Kaluste 80 20
5 Bhavli Bk 100 00
6 Adsare Kh 80 20
7 Joranpada 100 00
8 Kokangaon 100 00
9 Sadrale 100 00
10 Rohile 100 00
11 Hirdi 100 00
12 Kharshet 100 00

(Source: Computed by Researcher)
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Occupation structure is indicator of development.isl also indicator of
standard of living and it gives the idea to incogneup. In present study researcher

consider occupation such as Agriculture and Semwite Agriculture.

It found that in study region only four villagesntain service with agriculture
they are Umbarpada Galpada, Kaluste and AdsareKtain 10 to 20 percent people.
Remaining villages are holding agriculture occupatit means that most of the tribal

people are related to agriculture. (Table No. 7.1)

2 Family Size
Family size is one of the important factors of stei It shows the
development, stateus in society and standard ofgliin the present case study it is
observed that most of the villages are merge m3person family group it ranges 40
to 100 percentage. On the other hand 6 to 10 pefsonily group is found in villages
like Galpada (50 %), Harantekadi (40%), Kaluste%8Adsare Kh (60%), Rohile
(32%) and Hirdi (22%). While upto 2 persons fanghpup is observed in only three
villages Kokangaon (13.88%), Joranpada (38 %) aadtebe (42.12 %). In this case
study there is not observed family group aboved@gns. (Table No. 7.2)
Table No. 7.2 Family Size
Sr. No. | Famile Size / Upto 2 3to5 6 to 10 Above 10
Villages (Percent) (Percent) (Percent (Percent)
1 Umbarpad 00 10C 00 00
2 Galpada 00 50 50 00
3 Harantekadi 00 60 40 00
4 Kaluste 00 52 48 00
5 Bhavli Bk 00 100 00 00
6 Adsare Kh 00 40 60 00
7 Joranpada 38 62 00 00
8 Kokangaon 13.88 86.12 00 00
9 Sadrale 42.12 57.88 00 00
10 Rohile 00 68 32 00
11 Hirdi 00 78 22 00
12 Kharshet 00 100 00 00

(Source: Computed by Researcher)
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3 Educational stateus
Literacy is a qualitative attribute of populatiomiah is fairly reliable index of
the socio-economic development of an area. Literaffects the urbanization,
industrialization, communication and commerce whimte indispensable to the
advancement of nation in the present day world.sThe literacy is essential for the
socio-economic development and demographic growthamuntry. A literate person
is able ‘both to read and write a letter’ accordiagndian census.
Education is an important variables affecting deraphgic behavior
concerning growth of population, participation abour force, income structure etc.
In the present case study it is observed that lividhges there is found illiterate
person it ranges in 17.96% to 75% that is illitgreecthe main problems in this tribal
group. Hirdi and Rohile is the village who havinighest literacy i.e. 75% and 71.44
% .on the other hand Kharshet is a village wheveetoilliteracy rate is found i.e.
17.96 %. Most of the people of case study villages educated up to"st0 10"
standard which is up to 55.55 95 tb 4" standard educated people are']?]m)sition
in the case study villages it lays 10% to 28.68E%ucation up to Graduate and Post
Graduate is less in percentage averagely it is % ®7shows in table No. 7.3
Table No. 7.3 Educational stateus
Sr. Nd Education level/ 1to4 | 5to 10 11to 12 | Graduatel Post Graduatg llliterate

Villages (Percent |(Percent | (Percent | (Perceni| (Percent (Percent

1 Umbarpada 10 35 2.5 12.5 2.5 37.5

2 Galpada 18 28 16 8 2 28

3 Harantekac 13 33 10 4 1.t 38.5

4 Kaluste 11.53 40.27 13.32 7.00 00 27.88

5 Bhavli Bk 5.55 55.55 8.33 2.77 00 27.8

6 Adsare Kl 13.5 38.5 15 6 00 27

7 Joranpada 15.48 37.25 12.8 2.34 00 32.13

8 Kokangaon 17.56 36.81 13.13 2.3 00 30.2

9 Sadrale 28.68 32.93 16.49 00 00 45.12

1C | Rohile 4.7¢€ 9.52 9.57 4.7¢€ 00 71.44

11 | Hirdi 2.5 7.5 10 2.5 2.5 75

12 | Kharshet 12.82 41.02 20.51 5.13 2.56 17.96

(Source: Computed by Researcher)



Cropping Pattern

Table No. 7.4 shows cropping Pattern of case stillges in it cropping pattern is obsen
and 2011. Rice is dominant crop all over tribabapé case studyillages. In case study region tt
pattern after 2009 40, these crops are wheat, vegetable and fruit.ckVis found in village
Harantekadi, Adsare Kh, Kokangaon, Sadrale, RoHil&li and Kharshet

Table No. 7.4 Cropping Pattern

Villages 2011 201(¢ 2009
Crop | Area | No. of Crop | Area | No. of Crop |Area |No. of Cre
(Acre)| Family (%) (Acre)| Family (%) (Acre) | Family (%)

Umbarpada Rice 1 80 Rice| 1 100 Rice| 1 100 R
Vegetable 2 20 | Vegetable 2 20 - - - -
Galpada Ricg 1 100 Rice| 1 100 Rice| 1 100 R
Nagli 0.5 30 Nagli 0.5 | 30 Nagli 0.5 30 -
Vegetable 2 65 | Vegetable 2 65 - - - -
Harantekadi Ricg 1 100 Rice| 1 100 Rice| 1 100 R
Nagli 0.3 24 Nagli 03| 24 Nagli 0.3 24 Nagli 0
Wheat 1 18 Jowar | 0.5 | 12 - - - -
Kaluste Rice| 1 100 Rice| 1 100 Rice| 1 100 R
Bhavli Bk Rice| 1 100 Rice| 1 100 Rice| 1 100 R
Adsare Kh Rice] 1 100 Rice| 1 100 Rice| 1 100 R
Onion 1 13 Onion 1 10 - - - -
Wheat 1 10 - - - - - - - -
Joranpada Ricg 1 100 Rice| 1 100 Rice| 1 100 R




Table No. 7.5 Cropping Pattern

Sr. Villages 2011 201( 2009
No
Crop |Area | No. of Crop |Area | No. of Crop |Area |No. of Cre
(Acre)| Family (%; Acre)| Family (% (Acre) | Family (%
8 Kokangaon Rice 1 100 Rice 1 100 Rice 1 100 Ri
Fruits | 1.5 13 Fruits | 1.5 13 Fruits| 1.5 13
9 Sadrali Whea 3 62.8C | Whea 1 72.6% Whea 53.1z | Wr
1 37.2 Rice 2 56.12 Rice 2 45.85 Ri
Rice 2 56.12 - - - - - -
Vegetabl| 2 7.5¢ - - - - - -
10 | Rohile Rice 1 100 Rice 1 100 Rice 1 100 Ri
Wheat | 1.5 25 Wheat | 1.5 28 Nagli | 0.5 13
11 | Hirdi Rice 1 10C Rice 1 10C Rice 1 10C Ri
Vegetablg 2 26  |Vegetable 2 21 - - -
12 | Kharshet Rice 1 100 Rice 1 100 Rice 1 100 Ri
Wheat | 2 32 Udidh | 0.5 100 Udidh| 0.5 63 ud

(Source: Computed by Researcher)
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5 Total Agricultural areas Per Family
Agriculture is primary occupation of society. Agritural area per family is
important factor which influence the production amcbme of the family.
Table No. 7.5 Total Agricultural areas Per Family

Sr. | Area (Acre)/ Below 1 1to2 2t05 510 10 Abd\O
No. | Village (Percent) (Percent) (Percent) (Percgnt)(Percent)
1 Umbarpada 00 40 50 10 00

2 Galpada 00 90 00 10 00

3 Harantekadi 00 30 50 20 00

4 Kaluste 42 58 00 00 00

5 Bhavli Bk 50 20 30 00 00

6 Adsare Kh 10 90 00 00 00

7 Joranpada 17.45 74.22 8.33 00 00

8 Kokangaon 00 72.29 27.71 00 00

9 Sadrale 00 18.36 80 1.64 00

10 | Rohile 12 73 15 00 00

11 | Hirdi 00 20 50 20 10

12 | Kharshet 00 30 60 10 00

(Source: Computed by Researcher)

Lower agricultural land per family shows lower poation and income vice a
visa. Most of the families of case study villageddhl to 2 acre land (18.36 % to 90
%). The villages like Kaluste, Bhavli Bk, Adsare ,Kloranpada and Rohile contain
below 1 acre area for family it percentages are 32, 10, 17.45 and 12. The
agriculture area 2 to 5 acre is observed in vikagenbarpada (50%) Harantekadi
(50%), Bhavli Bk (30%), Joranpada (8.33%), Kokangd®7.71%) Sadrale (80%)
Rohile (15%), Hirdi (50%) and Kharshet (60%). O tither hand only six villages
namely Umbarpada (10%), Galpada (10%), Harantek2@fio), Sadrale (1.64%),
Hirdi (20%) and Kharshet (10%). While in Hirdi \dlje observed above 10 acre
agriculture land in 10% family. (Table No. 7.5)
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6 Total Annual Agricultureincomes Per Family

Table No. 7.6 Total Annual Agricultureincome Per Family

Sr. No. Income (Rupee)/Below 50000 to 100000tp  Above
Village 50000 100000 200000 200000
(Percent) (Percent (Perceny) (Percent)
1 Umbarpada 100 00 00 00
2 Galpada 100 00 00 00
3 Harantekadi 100 00 00 00
4 Kaluste 100 00 00 00
5 Bhavli Bk 100 00 00 00
6 Adsare Kh 100 00 00 00
7 Joranpada 100 00 00 00
8 Kokangaon 100 00 00 00
9 Sadrale 12.62 67.34 20.04 00
10 Rohile 100 00 00 00
11 Hirdi 100 00 00 00
12 Kharshet 100 00 00 00

(Source: Computed by Researcher)

Income shows the stateus in society also incomg @teimportant role in
development of family and society. The growth ahiig also depends upon income
structure. If the primary activity is dominant inyaregion then income group belongs
to low in nature. For the purpose of study researclivided the income in 4 groups
they are Above 2,00,000; 1,00,000 to 2,00,000;@Df0 1,00,000 and below 50,000.
In this case study villages except Sadrale villaljevillages merge in low income
group i.e. below 50,000. In village Sadrale mostite# people merge in 50000 to
100000 income group i.e. 67.34 %. 20.04% peopleaaie village merge in 100000
to 200000 income group. There is no family who hiolcome above 200000 rupee
per year. (Table No. 7.6)
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7 Agriculturefield distance from main road

Table No. 7.7 Agricultural field distance from main road

Sr. Distance from Lessthan 11 to 5 6to 10
No. main road (Km) / Villagg (Percent) (Percent (Percent)
1 Umbarpada 100 00 00

2 Galpada 100 00 00

3 Harantekadi 00 100 00

4 Kaluste 00 00 100

5 Bhavli Bk 00 00 100

6 Adsare Kh 00 00 100

7 Joranpada 00 00 100
8 Kokangaon 00 00 100
9 Sadrale 00 00 100
10 Rohile 100 00 00

11 Hirdi 100 00 00

12 Kharshet 00 00 100

(Source: Computed by Researcher)

Main theme of the thesis is role of transportatam agriculture land use
pattern. So researcher collected data like agtirelfield distance from main road. In
it he observed that agricultural field distancaxirmain road is less than 1 Km for the

villages like Umbarpada, Galpada, Rohile and Hadiners.

On the other hand 6 to 10 Km. agricultural fieldtdnce from main road
enjoyed by villages like Kaluste, Bhavli Bk, Adsakén, Joranpada, Kokangaon,
Sadrale and Kharshet. Only one village known asitekadi enjoys the agricultural

field distance from main road is 1 to 5 Km. (TaNle. 7.7)
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Table No. 7.8 Road Condition before 2000 and Changes in Road Condition

Sr. No. Road condition UnmetalledMetalled Good condition of

before 2000/ (Percent) (Percent) Road Year
Villages (Mateled)

1 Umbarpada 100 00 2009

2 Galpada 100 00 2008

3 Harantekadi 100 00 2009

4 Kaluste 100 00 2008

5 Bhavli Bk 100 00 2002

6 Adsare Kh 100 00 2009

7 Joranpada 100 00 2012

8 Kokangaon 100 00 2011

9 Sadrale 100 00 2013

10 Rohile 100 00 2004

11 Hirdi 100 00 2005

12 Kharshet 100 00 2008

(Source: Computed by Researcher)

agricultural goods. But in case study villagessitobserved that all twelve villages

road is unmetalled before year 2000. It is alscepled that most of metalled road

Condition of road is important for effective andstfatransportation of

constructed in between years 2008 to 2013. Hash#dsany effect? (Table No. 7.8)

9 Impact of road on Crop and its Production

villages in which only on Hirdi village slightly ipact found. While in rest of villages

there is no found impact of road on crop and itpation is found.

Table No. 7.9 shows impact of road on Crop anditeduction in case study
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Table No. 7.9 Impact of road on Crop and its Production

Sr. No. Villages Impact Factor

1 Umbarpada Impact found

2 Galpada Impact found

3 Harantekadi No impact found
4 Kaluste No impact found
5 Bhavli Bk No impact found
6 Adsare Kh No impact found
7 Joranpada No impact found
8 Kokangaon Impact found

9 Sadrale Impact found

10 Rohile Impact found

11 Hirdi Impact found

12 Kharshet Impact found

(Source: Computed by Researcher)

It is found that there is no change in croppingtgrat since year 2000. In
Umbarpada, Galpada, Harantekadi, Adsare Kh, Kokamg&adrale, Rohile, Hirdi
and Kharshet villages contain different croppindgtera i.e. Wheat and Vegetable.
Otherwise Rice is dominant crop which is grow imyaseasons rest of the season is
dry so dry land farming is observed in this case\stillages. It is also observed that
most of metaled road constructed in between ye@@8 20 2013 which play an
important role for changing agricultural croppinatern so one can say that there is
impact of transportation on agricultural land usdribal area of Nasik district. The
impact of transportation on agricultural land useonly observed in developed area

i.e. urban and semi urban area and other thar frdgaulation area.

Socio-Economic Impact:

Following are the observations and inferences drafter studying the village level

case studies;
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1)

2)

In tribal areas Government of India has implemerReadhan Mantri Gram
Sadak Yojana. In this ambitious project played Yeonservice to connect
small villages with each others as well as withsilaplaces. In this 4 tribal
tahsils this scheme ways implemented with highitspinich resulted visible
improvement of road conditions. Due to road netwamkans of surface
transport has improved under the scheme of GovMaliarashtra. Metallic
road are also re-enforced. This is the main rea$@manging crop pattern of

the villages which were selected as sample surveys,

Change in crop pattern- Tahsil Trambak, DindorthP8urgana is a heliterian
of western ghat of Sahyadri. The annual rainfalhig area average more than
100 each. In past Marathas, other backward casiebedule castee &
Schedule tribe people who were engaged in farmitigiges was having in to
cultivate grains for their self consumption. Dueldok of transport facilities
transportation of fertilizer, raw material & harted crop was difficult task as
the condition of road use to detorial in monsoom.itSvas a obstacle for the
development of agricultural product in this arealldwing are the main

cardinal factor regarding land use in referencagpicultural development.

(1) Good roads are required to transport fertilizarsecticide, pesticide,
manual laboursa to the farm at the time of grovéind harvesting of

the crops.

(ii) Good roads are required to transport perishabletabte, fruits, and

green leafy vegetables, to the adjoining markeoas as possible.

(i) Harvested crop like rice, varli, nachni, needsedransported to the

market as transportation price is also main carigii of the cereal crops.

(iv) Due to good network of roads lot of potential tseate open for
unemployed youth like drivers, cleaners, mechamigacture removers,
and extra agricultural activities. Due to good recaddition movements

of village youth are increased and travel to tahisite for various jobs
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like shop labours, hotel labours, building and oaction labours. Due to this
road network diversification of labour force frongrizultural activities to
secondary activities is been transformes. Due i® diversification in rural
area there is acute shortage of agricultural labasrper the demand supply,
the number of supply of agriculture labours is lagsl farmers have to pay
minimum 200-300 Rs. per day for 7 hrs. of agriaatuabour. Diversification
of unemployed youth is due to good surface trarisgmmmunication is a land

mark of Indian economy.

3) In women agricultural labours pattern has alsanged drastically. In last decade
women labour force was having only seasonal workharip season which is
confined in monsoon. Generally, women worker wagaged in their own
family farming but now the pattern has been charfiged months they are
engaged in the self farming activities after thegtyt use to grow as a contract
labours in the vegetable farms, grape gardens. Dueoad connectivity
farmers have changed their pattern. Supply of e to Nasik, Thane &
Mumbai Metro-Politian. Vegetable farming requires$ bf labour force and
especially women are engaged in vegetable hargestvomen are also
getting about 200-300 Rs. Perday for 7 Hrs.

(b) Due to good communication mean even the wommem fvillages use to go as a
construction labour, small scale industry labouradjoining area where small
scale industries are coming up. Dindori Tahsil desd as industrial zone. Again
labour force will be diversified to different hooiz. Due to effective transport
mean movement of masses have increased and newetharf employments are

generated. So it resulted in temporalry displacémElabour classes.

(4) Increase in numbers of Motor vehicles: Due ¢odyconnectivity of road and good
condition of motor roads farmers have changed labdatming to mechanic
farming. Use of tractors, cultivators, rotavetamsgchanized flow are used for
mechanize farming. In past decade only big farraegstractor user and engaged

in mechanical farming, but now many medium and Efaainers are now using
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(5)

(6)

()

tractors for agricultural activities. Due to impeal/road condition many villagers
has purchased motor cycles. About 50% houses user rogcle as a primary

mean of transportation. This has resulted that nmeople are not depending on
public transportation. In above mention villagesgfrency of buses was twice or
thrice daily, that was only mean of transporta@owl public convenience but due

to motor cycles movements of public have become fre

Development of Clandestine transport: Many unemgidoyouths have
purchased diesel vehicles like Mahindra Bolero, Mdia Commander, Tata
Sumo, Chevrolet Tavera, and engaged in transpomtatf passengers from
villages to tahsils. This new group of transportersieveloped and it also
becomes a medium type business for unemployed ydutlw they are
engaged in transporting passengers and few aetwtithout permission of
transportation department. Even vegetables, mitlyltpy product, are also

transported with the mean of above mentioned vesicl

Development of Small Business Activities along ttead side: Due to
improvement of road conditions, increased of vehmbpulation, movement
of public, temporalry displacement of labour clas$®s given support to
development of business activities on road. Du¢h&se business activities
youth agricultural labour diversified to this newsiness labour class.
Business Activities like Petrol Pumps, Hotels, DésbShopping complex,
Garages are coming on the road sides. So ruratudigial youth are also
engaged in activities like Drivers, Mechanics, Befump Operator, Hotel
Waiters, Hotel Managers this new fields are opeimdwoectly, it is affecting

on labour supply for the agricultural activities.

Social Equality: Due to development of roads anddgmeans of transportation
has increased movements of masses and due to ffitecpreacts the gap between
various castee religion community and creeds isedsionally reduced. People
are very close due to business entrance sociare@rand professional entrance

which is foundation stone of modernization and deeithe gap of communal
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(8)

disparity. Due to increase in business, professioparsonal activities, and
interest of the society, the walls of isolation édween demolished. The roads
have not joined the geography of the villages t&d aninds of the people. Due to
transportation people are also engaged in sociaditees and attending functions

of their relatives with high esteem and spirits.

Economical Impacts: The recent trend of land priceshe country is a special
indication of growth of Indian economy. As per tlwernational survey the
appreciation of real estate in India even in Rarala has increased by many times
and of the important reason of appreciation ofrlaad is a development of road
networks. In above mentioned villages abrupt sumeg conducted and discussed
agricultural land price. 5 years back barrel laraswosting around 50,000 to 1 lakh
Rs. Per Acre but after 5 years same land is costddakh Rs. Per Acres. The land
adjoining to road is costing around 10-15 lakhsA&&e. The network of road has not
only changed the agricultural land use but alsgtiees of the villages where survey

was conducted.



RoLE oF TRANSPORT Asa CoNTRAINT FACTOR IN AGRICULTURE LAND Use IN NasHIk DisTricT | 182

Chapter 8
OBSERVATIONS AND CONCLUSIONS

Nasik district comprises 13 Tahsils before 2006ra2001 there is 15 tahsils
like Nasik, Peth, Surgana, Trimbak, Igatpuri, SmnNiphad, Dindory, Kalwan,
Satana, Malegaon, Chandwad, Nandgaon and Yeolé Hiatrict covers 5.05% area

of Maharashtra

According to relief this district classified intvé categories:

1. Area under 300 to 450 meter height: 3980 squaratdaa comes under this group and

covers 25.63 % area of the district.

2. Area under 450 to 650 meter height: 4889 squareaiegn comes under this section

and covers 31.48 % area of the district.

3. Area under 600 to 750 meter height: 4066 squareakea comes under this group and

covers 26.18 % area of the district.

4. Area under 750 to 900 meter height: 1989 squareakea comes under this group and

covers 12.81 % area.
5. Area above 900 meter height: 606 square km. ar@&oj3comes under this group.

The district is drained by two major rivers the @irand the Godavari and their
tributaries the watershed between these beingdlmdabas range. Apart from these there

are a number of small Konkan Rivers draining westi&énto the Arabian Sea.

May is the hottest month with the mean daily maximemperature is 40.6U
c. at Malegaon and 37.4U c. at Nasik. The heatdsehse in the height of summer
and on same days the maximum temperature may dgus® &6U c. in the eastern
part of the district with comparatively lower eléea. Night temperature during June

is slightly higher than May.
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The average annual rainfall in the district is 1835m. In the narrow strip of the
district to the close proximity of the Western Ghtie rainfall is very much heavier than
the rest of the district. On an average, the rdinfathis narrow strip is increasing from
2365.6 mm. at Peth in the north and 3012.5 mmgatpuri in the south. In the plateau
region to the east of the Western Ghats the Raisfgienerally decreases from the west

towards the east, with some local variations duegography.

Five soil types are observed in the district thexsel) Laterite soil, II) Radish
Brown soil of hill slope (Trap), 1ll) Deep Black is@Valleys), VI) Medium Black soil

(Plains) and V) Coarse Shallow soils (High level).

The forest in the district falls into three diffatetypes, viz. 1) Deciduous
forest tending towards monster type, found in westand north-western parts of the
district. 2) The Evergreen type forest observech@lthe terraces of the Western
Ghats and 3) The Dry deciduous forest. The totadibarea in the district is 928.9
square km. situated below the ghat region. The irdntaforest cover observed on

the ghat tract with three distinct ranges of hillening in an easterly direction.

As per 2001 census, the population of the Nasikidiss 4987923 persons. It
accounts for 5.15 percent in the Maharashtra stdte.density of population in the
area under study is 321 persons per square km.pgdcent working population to
total has engaged in agricultural activity and issnhvolved in household industry,

trade and transport in the area under study.

Density of population in the Nasik District is ieasing since 1951 from 92
persons per sq. km. to 321 persons in 2001. Tleeeisting fact regarding the density of
population increased 3.5 times during 50 years. gdmilation growth is almost constant

(nearby 29 percent per decade) but the populagosity in the district increased rapidly.

In 1961, there was a 78.6 percent worker out otdked population while 52 percent
people were the cultivators, and 19.6 percent wgricwdtural labour. The occupational

structure is changed from 1961 to 2001. The peagendf various categories
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of occupational structure rapidly decreases in 20@tal workers are observed 34.7

percent, while total cultivators are 13.3 and agtizal labours are only 7.2 percent

The total cultivators was 965970 persons (72.7r2d)961, 380339 (58.8%) in
1971, 380600 (56.2%) in 1981, 685923 (64.2%) inl188d 664400 (64.9%) in 2001,
shows that the cultivators are decreasing 13.9epérbetween 1961 to 1971, 2.6
percent between 1971 to 1981, but the 8 percetivatdrs increased between 1981
to 1991 and 0.7 percent increased between 19900 i2 the study area

The agricultural labour in percent decreased cemalaly during study period
by 8 percent from 1981 to 1991 and 0.7 percent9@llto 2001. The percentage of
agricultural labour to total population decreasedt 1961 to 2001

The Nasik district is predominantly agriculturaliature. More than 60 percent
working population is engaged in agricultural aityivThe percentage of farm workers to
total workers is observed 91.2 percent in 196Xeitrease up to the 20.5 ( 70.7 %)
percent in 1971, in 1981 it was increased 6.7 mrc&7.4%) but in 1991 and 2001 the

percentage of farm workers to total workers goedemreased by 13.8 and 4.6 percent.

In 1961 the percentage of farm workers to totalybajon was 71.6. In 2001
the percentage of farm workers to total populat®only 20.5 and it decreased by

51.1 percent.

In 1961 Well and cannel irrigation extends over 48hectors. It is rapidly

increased up to 170800 hector in 2001.

Five types of roadways appear in the district, dgriNational Highway (NH),
State Highway (SH), Major District Highway (MDR) tia&r District Highway (ODR)
and Village Road or Kachcha Roads (VR).

There are no found of significant changes in thesita of forest area. They are
Trimbak, Peth, Surgana, Kalwan, Satana, Malegaoandijaon, Yeola, Niphad,
Chandwad, Deola, Dindory, Igatpuri etc. But thestishike, Sinner and Nasik show the
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temporal variation. Moderate forest area group iim& tahsil found in the decade
2001, while in the decade 2011, it decreases amgame Low forest area group. On
the other hand, Nasik tahsil forest area incressa fow forest area group (2001) to

very high forest area group (2011).

The study of temporal changes in Fallow land isyviemportant because it
increases or decreases agricultural area whiclctafthe production of crops. The
tahsils like, Satana, Malegaon, Deola, Chandwad)ak, Dindory and Niphad there
are very small changes are observed .While in Palflow land increases very low to
low from 2001 to 2011. Also this phenomenon is obsé in Yeola tahsil but it
merges in same group i.e. in Low Fallow land afédee Fallow land area is decreases
in the tahsils from 2001 to 2011 in Nasik (veryHi® high area of Fallow land)
Igatpuri and Sinnar (low to very low area of Falllamd), Surgana and Kalwan merge

in same group i.e. very low area Fallow land.

In this district changes for area not available doltivation are found in the
tahsils namely, Satana, Nasik, Igatpuri, Trimba#t argana tahsils. The tahsils like
Malegaon, Nandgaon, Yeola, Niphad, Sinnar, Dind&gth, Deola, Chandwad and
Kalwan are not changed or slightly changed withttime. In all tahsils, Deola tahsil

shows very small amount of land is under non caliig land.

It is observed that there is increase in cultivatieste land from decade 2001
to 2011. These tahsils are lgatpuri, Sinnar, Triknbéeola, Niphad, Chandwad,
Nandgaon, Malegaon, Dindory, Deola, Satana, Surgade&Peth. Out of 15 tahsils 13
tahsils show the increasing trend of cultivable twdand. It means that in 2011
decade there is decrease in Net Sown Area. Tdlk&l&alwan and Nasik show the
decreasing trend of cultivable land i.e. in 20@dthis tahsils there is higher cultivable

waste land and in 2011 decade it reduced.

In this study area there is found positive growtiNet sown area from 2001 to
2011 in the tahsils like Trimbak, Peth, Surganadwe&a, Dindory and Satana. On the

other hand Negative growth is found in the taHgils Malegaon, Nandgaon, Deola,
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Chandwad, Niphad, Nasik, Yeola, Sinnar and Igatpaetiveen the decades 2001 to
2011.

There is increase the area under Rice in Surgaslsyak, Satana, Peth, Dindory,
Trimbak, Igatpuri, Nasik and Sinnar tahsil. While the tahsil Malegaon, Deola,

Nandgaon, Chandwad, Yeola and Niphad there is modfdhe changes in rice crop.

There is remarkable increase area under wheageitatisils known as Sinnar
Yeola, Deola, Satana, Kalwan, Malegaon, NandgaasikNand Igatpuri within two
decade (2001 & 2011). Whereas there is no changighitly decrease in area under
wheat crop in the Trimbak Peth Surgana and Dintangils of Nasik district.

Only in few tahsils there are increases in areaeuddwar they are Deola,
Nandgaon, Kalwan and Nasik in the decade 2001 1d 2¢hile remaining all tahsils

shows negative trend of growth.

Bajara crop is dominated in only Sinnar tahsil vhghows positive trend of
growth in 2001 to 2011. Though the area under Bapp is higher in Satana,
Malegaon, Deola, Chandwad, Yeola and Niphad therf®und decreasing trend in
2001 to 2011. While in Surgana, Peth, Dindory, katwNasik, Trimbak and Igatpuri

shows very less area under Bajara crop.

In the study region there is found increase in dhea of sugarcane in the
tahsils Satana, Malegaon, Deola, Dindory, Sinngatpuri and Kalwan (2001 to
2011). The negative trend of growth for sugarcarea as found in Surgana, Peth,

Trimbak, Nasik, Nandgaon, Yeola and Niphad.

In the Dindory tahsil crop under Grapes is increaith more than 10 fold with
respect to 2001 decade. Also tahsils name as Njp@hdndwad, Sinnar Malegaon,
Igatpuri and Satana there is increase in area umdgres from decade 2001 to 2011.
There is decrease area under grapes in Nasik, abkl. While there is no change

found in grapes area in tahsils known as Trimbakh PSurgana and Kalwan.
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There is remarkable increase in the area undenamip. It is uplifted upto 5
to 10 fold in the following tahsils Sinnar Nipha@handwad, Peth, Kalwan, Satana,
Malegaon, Nandgaon and Yeola. There are two t&msilv as Nasik and Dindory
shows the increasing trend with 2 fold from 2002@4.1. The area under onion crop

is stagnant with in two decade in the tahsil Igatptrimbak and, Peth and Surgana.

Road density is very high in Yeola tahsil afterttBargana and Dindory tahsil.
While very low density of road is found in Trimbakalwan and Malegaon tahsil. The
national highway mainly concentrated in Nasik tehfter that Igatpuri and Chandwad
tahsil. The higher density of state highway is fum Trimbak and Nasik tahsil. On the

other hand district highway density is mainly vaigh in Yeola and Dindory tahsil.

There are no found significant changes in foresh an decade 2001 and 2011

due to road but it changes the forest area whenateeconstructing.

In Nasik, lgatpuri and Sinnar tahsil fallow lane@aris decrease during 2001 to
2011 it is due to higher density of national higkwia. there is increasing agricultural

area.

The area not available for cultivation is increasBlasik, Igatpuri, Chandwad,
Sinnar and Niphad due to more density of natiomgthway. In Chandwad, Trimbak
and Nasik tahsil area not available for cultivat{@uildup and Road construction) is
increase due to state highway. There is slightgnge observed in area not available
for cultivation in Dindory, Peth Surgana, Chandwaad Nandgaon tahsil due to
density of district highway.

Total road density is affect to Surgana, Dindoreth? Nasik, Deola,
Chandwad and Nandgaon because there is changeaimar available for cultivation
(i.e. change in Buildup and Road area). Above axgilan say that tahsil like Nasik,
Chandwad and Dindory shows the positive changéniceeases in density of area not

available for cultivation.
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There is increase density of cultivable waste iraf@hwad, Igatpuri, Trimbak,
Satana, Yeola and Nandgaon tahsils shows that iheceimpact of transportation it may
due to scarcity of water or capital. There is pesitimpact of state highway on density of
cultivable waste in Kalwan tahsil which changes ltwvery low group i.e. there is
decrease in cultivable waste it indicate increasagriculture area it may due to fast road
transportation or increase in irrigation facilitp. Sinnar, Surgana, Peth, Dindory, Nasik

and Deola tahsils there is no change found in teabcultivable waste.

There is not found influence of national highwaygdngse there is decrease net
sown area in the tahsils like Nasik, Niphad, Ma@@gand Sinnar. But in Trimbak and
Dindory tahsil positive change is observed becadsesity of state and district

highway is higher.

Density of rice crop is increase in Sinnar, Trimb8krgana and Satana. All
these tahsils contain very high to moderate demdigifferent roads types. These are
affected to rice crop. It is due to transport fiagiis provide linkage to markets and

rice mill.

The tahsils like Nasik, Igatpuri, Niphad, Deola, IMgaon, Sinnar, Trimbak,
Kalwan, Satana, Nandgaon and Yeola shows the iperi@athe density of wheat crop
up to three folds. Increase in the wheat crop aheavs the increase demand of wheat
in market. Market is developed according to transpion facility. It is observed that

in all these tahsils transportation facility is irape.

Only in Nasik and Deola tahsil there is increasdensity of Jowar crop area.
But the tahsils like Chandwad, Sinnar, Niphad, Diyd Surgana, Satana and Yeola
there is decrease in area of Jowar crop. Jowarisropt a cash crop. Instead of this
crop there is increase in area of onion, Sugareark Grapes due to improve in

transportation facilities.

Most of tahsils in Nasik district shows the dechegsrend in the density of
Bajara crop. Like Jowar, Bajara crop is also ngeghe profit. So the tahsils like Sinnar,

Deola, Niphad, Malegaon and Yeola shows the negatiange in Bajara crop.
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1)

2)

The crops like Sugarcane, Grapes and Onion areahl crop it gives the
more profit to the farmers. Most of the tahsilsNasik district does not shows the
change in density of Sugarcane, Grapes and Onaps@&rea, it remains very low to
very high density. But remaining tahsils shows iherease in area of Sugarcane,
Grapes and Onion crops. On the other hand in Nighhdil there is decrease in
Sugarcane crop but Onion crop area is increaseeTifiéncrease in market of Onion.
Due to batter transportation facility found in thédsil. So one can say that change in

cropping pattern is the function of improvementrahsportation network.

observations and inferences of case studies

It is found that there is no change in croppingtgrat since year 2000. In
Umbarpada, Galpada, Harantekadi, Adsare Kh, Kokamg&adrale, Rohile, Hirdi
and Kharshet villages contain different croppindgtgra i.e. Wheat and Vegetable.
Otherwise Rice is dominant crop which is grow imyaseasons rest of the season is
dry so dry land farming is observed in this casé\stillages. It is also observed that
most of metaled road constructed in between ye@@8 20 2013 which play an
important role for changing agricultural croppinatern so one can say that there is
impact of transportation on agricultural land usedribal area of Nasik district. The
impact of transportation on agricultural land useonly observed in developed area

i.e. urban and semi urban area and other thar frdgaulation area.

In tribal areas Government of India has implemerfeadhan Mantri Gram Sadak
Yojana. In this ambitious project played Yeomernvieer to connect small villages
with each others as well as with tahsil placeghis 4 tribal tahsils this scheme ways
implemented with high spirit which resulted visibleprovement of road conditions.
Due to road network means of surface transportim@soved under the scheme of
Govt. of Maharashtra. Metallic road are also resezdéd. This is the main reason of

changing crop pattern of the villages which weleded as sample surveys,

Change in crop pattern- Tahsil Trambak, DindorthP8urgana is a heliterian of western

ghat of Sahyadri. The annual rainfall of this amgarage more than 100 each. In past
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3)

Marathas, other backward castee. Schedule cast8eh&dule tribe people who were
engaged in farming activities was having in toigate grains for their self consumption.
Due to lack of transport facilities transportatiohfertilizer, raw material & harvested

crop was difficult task as the condition of roaa ws detorial in monsoon. So it was a
obstacle for the development of agricultural pradoghis area. Following are the main

cardinal factor regarding land use in referencagpicultural development.

(1) Good roads are required to transport fertilizarsecticide, pesticide, manual

laboursa to the farm at the time of growing andrésting of the crops.

(ii) Good roads are required to transport perishabletabte, fruits, and green

leafy vegetables, to the adjoining market as segooasible.

(i)  Harvested crop like rice, varli, nachni, needsedransported to the market as

transportation price is also main constitutionhef tereal crops.

(iv) Due to good network of roads lot of potential tseeate open for unemployed
youth like drivers, cleaners, mechanics, punctareavers, and extra agricultural
activities. Due to good road condition movementwitthge youth are increased
and travel to tahsil place for various jobs likeghabours, hotel labours, building
and contruction labours. Due to this road netwavemification of labour force
from agricultural activities to secondary activitis been transformes. Due to this
diversification in rural area there is acute shgetaf agricultural labour. As per
the demand supply, the number of supply of aguicaltlabours is less and
farmers have to pay minimum 200-300 Rs. per day7fdirs. of agricultural
labour. Diversification of unemployed youth is dtee good surface transport

communication is a land mark of Indian economy.

In women agricultural labours pattern has also ghdrdrastically. In last decade women
labour force was having only seasonal work in Khaeason which is confined in
monsoon. Generally, women worker was engaged iin tven family farming but now

the pattern has been changed for 3 months thesragaged in the self farming activities
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(4)

(5)

after that they use to grow as a contract laboutke vegetable farms, grape gardens.
Due to road connectivity farmers have changed th&iitern. Supply of vegetables to
Nasik, Thane & Mumbai Metro-Politian. Vegetablenfémg requires lot of labour
force and especially women are engaged in vegetadoeesting. Women are also

getting about 200-300 Rs. perday for 7 Hrs.

(b) Due to good communication mean even the womem fillages use to go as a
construction labour, small scale industry labouadjoining area where small scale
industries are coming up. Dindori Tahsil declaradiredustrial zone. Again labour
force will be diversified to different horizon. Dut effective transport mean
movement of masses have increased and new charegfgployments are generated.

So it resulted in temporalry displacement of labdasses.

Increase in humbers of Motor vehicles: Due to geodnectivity of road and good
condition of motor roads farmers have changed labaming to mechanic farming. Use
of tractors, cultivators, rotavetors, mechanizeavfare used for mechanize farming. In
past decade only big farmers are tractor user agdged in mechanical farming, but now
many medium and small farmers are now using tradtoragricultural activities. Due to
improved road condition many villagers has purctiasetor cycles. About 50% houses
use motor cycle as a primary mean of transportafibis has resulted that many people
are not depending on public transportation. In abaention villages frequency of buses
was twice or thrice daily, that was only mean aihsportation and public convenience

but due to motor cycles movements of public hawmbe free.

Development of Clandestine transport: Many unenmgdoyouths have purchased
diesel vehicles like Mahindra Bolero, Mahindra Coamder, Tata Sumo, Chevrolet
Tavera, and engaged in transportation of passefigensvillages to tahsils. This new
group of transporters is developed and it also imesoa medium type business for
unemployed youth. Now they are engaged in transmprpassengers and few
activities without permission of transportation dgment. Even vegetables, milk,

poultry product, are also transported with the mafasbove mentioned vehicles.
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(6)

(7)

(8)

Development of Small Business Activities along tbad side: Due to improvement of
road conditions, increased of vehicle populatiopvement of public, temporalry
displacement of labour classes has given suppayelopment of business activities on
road. Due to these business activities youth alguial labour diversified to this new
business labour class. Business Activities likerdPd®umps, Hotels, Dhabas, Shopping
complex, Garages are coming on the road sides.ufd agricultural youth are also
engaged in activities like Drivers, Mechanics, BlefPump Operator, Hotel Waiters,
Hotel Managers this new fields are open so indyedttis affecting on labour supply for

the agricultural activities.

Social Equality: Due to development of roads anddgmeans of transportation has increased
movements of masses and due to frequent contaetgalh between various castee religion
community and creeds is dimensionally reduced. RReape very close due to business
entrance social entrance and professional entrawb&eh is foundation stone of
modernization and bridge the gap of communal digpaDue to increase in business,
professional, personal activities, and interesthefsociety, the walls of isolation have been
demolished. The roads have not joined the geograpllye villages but also minds of the
people. Due to transportation people are also estjag social activities and attending

functions of their relatives with high esteem aplits.

Economical Impacts: The recent trend of land prioethe country is a special indication of
growth of Indian economy. As per the internatiosaivey the appreciation of real estate in
India even in Rural area has increased by manystiamd of the important reason of
appreciation of rural land is a development of roativorks. In above mentioned villages
abrupt survey was conducted and discussed agmalland price. 5 years back barrel land
was costing around 50,000 to 1 lakh Rs. Per Acteafiar 5 years same land is costing 5-7
lakh Rs. Per Acres. The land adjoining to roadoistiog around 10-15 lakhs Per Acre. The

network of road has not only changed the agricaltiand use but also the prices of the



villages where survey was conducted.
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