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Editorial.........

We are very happy to present the proceedings of national conference on “Research
Frontiers in Geography” on 8™ February 2019 organized by Department of Geography,
Internal Quality Assurance Cell (IQAC), Mahatma Basweshwar Mahavidyalaya, Latur in
collaboration with Swami Ramanand Teerth Marathwada University, Nanded and
Marathwada Association of Geographers (MAG). We sincerely hope that the purpose of the
conference has been served through a discussion of a number of issues presented by the
resource persons and participants of this conference.

The Department of Geography of Mahatama Basweshwar Mahavidyalaya, Latur has
always been activity organizing different academic and co-curricular activities that would
help to enhance the knowledge of students and researchers. This conference aimed at
providing a platform to academicians, researchers, students and stake holders to discuss
varied issues regarding research so as to arrive at some positive results. We, as inhabitants of
this earth, are well aware of the significance of research methods, e-sources and new trends
in geography. Research papers included in this proceedings are varied in their nature and
cover a wide range of topics. No attempt has been made to place these papers in any defined
order. In general, the research papers, which are included in this proceedings, have current
concern covering branches of Geography.

The publication of this proceedings has become possible in time due to the support of
contributors and valuable time spelt by referees. | take this opportunity to extend our sincere
thanks to the authors of the research papers, to BoS members of geography, MAG members,
S.R.T.M. University, Nanded and also to the principal, teaching and non-teaching staff of the
college.

We thank all the eminent persons who have been instrumental in making this
conference a success. We express our gratitude for the co-operation and help received from
all colleagues, organizing committee members and all those who have contributed research
articles. I am immensely pleased to place this special online issue with ISSN and the impact
factor 5.707 entitled Aayushi International Interdisciplinary Research Journal. | am thankful
all the delegates, research fellow and students who support us by sending 127 research
papers.

In this proceedings we have included various articles on a number of relevant issues.
We would like to declare that the final responsibility of the facts, figures and opinions
expressed in the research papers and articles lies with the concerned authors. We have taken
utmost care to avoid printing mistakes in this proceeding. However, we apologize for any
mistakes that may have occurred unknowingly.

Dr. Narendra G. Mali
Convener
08™ February, 2019.
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Messagé

Honourable dignitaries and dear delegates, with immense pleasure and
pride, we, on behalf of the Governing Council of Shri Mahatma Basweshwar
Education, Latur, heartily welcome you all to the One-Day National Conference
on Research Frontiers of Geography organized by the Department of
Geography (U.G., P.G. & Research Centre) of Mahatma Basweshwar College,
Latur in collaboration with Swami Ramanand Teerth Marathwada University,
Nanded and Marathwada Association of Geographers held on 8" February
2019, we have made all the possible efforts to make this Conference rewarding,
enlightening and unforgettable one.

Mahatma Basweshwar College, Latur, right from its inception, has
shown academic excellence and the students have won the meritorious awards
and have maintained top-ranks in the university examination as well as extra-
curricular activities. We have been enhancing, enlightening and creating the
doctors, engineers, medical practitioners, teachers, officers as well as social
engineers. Last year, our college has been reaccredited with ‘A’ grade by
NAAC.

Researchers have been studying natural hazards for more than a century
and Geoinformatics for a few decades. The research on Natural hazards,
problems and calamities has been widely increasing in Geography.

This Conference aims to bring together Scientists, Geographers,
Teachers, Research Scholars to exchange their views and ideas for a better
understanding in the subject. On behalf of this occasion, we welcome all the
delegates and express our sincere gratitude to all the well-wishers and members
of the organizing committee for their moral support, cooperation and
painstaking efforts to organize this National Conference.

We wish a grand success for this proposed National Conference.

AT

, Shri Shivshafikarappa Bidve
Secretary President

S. M. B. Education Society, Latur S. M. B. Education Society, Latur
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Respected Sir,

It gives me great pleasure to know
that you organised NATIONAL
CONFERENCE on RESEARCH
FRONTIERS IN GEOGRAPHY
recently.

I sincerely feel that this
opportunity will helpful in all
activities organised by the Collegé
time to time.

1 hope that your continuous
support, encourgament and
blessings will be helpful in the
future too.

This noble work of spreading
GEOGRAPHY, message among
the students and Colleagues, will
benefit all to build up their
knowledge.

Wish you Happy and Prosperous
new year 2019.

Thanking You. \}‘c)lf\\ﬁ‘*\'“‘;’ B
Dr. Baliram Lahane
Joint Director (Higher Education)
Nanded
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Fax :(02462) 229572 E-mail: srtmunregistrar@gmail.com
MESSAGE

| am very happy to note that Department of Geography, Mahatma
Basweshwar Mahavidyalaya, Latur is organising a one day National Conference
1 “Research Frontier in Geography” in collaboration with Swami Ramanand
Teerth Marathwada University, Nanded and Marathwada Association of
Geographers, Latur on 8" February, 2019.

The important research areas will be discussed in the conference mainly
Physical Geography, Human Geography, New Trends in Environmental
Management, Regional Issues about Development and Planning, Post Doctoral
Research and Modern Techniques in Geographical Research.

This is good opportunity for young researchers that new methodologies
and new trends in geographical research will be discussed with Eminent
Scientists and Researchers in the conference.

| hereby congratulate the management of the institution, Principal,
organiser and their team. I express my best wishes for the grand success of this

academic event.

With regards,

(, ‘k)\ \,/'\‘ ‘v') | .
\J\ 8
(Prof. Dr. Ramjan M. Mulani)
Registrar,
Swami Ramanand Teerth Marathwada University,
Date 03" February, 2019 Nanded.
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Centre for International Politics, Organization and Disarmament
(CIPOD)
School of International Studies, New Mehrauli Road, New Delhi-

Dr. B. C. Vaidya 110067

Professor N Mobile No. 09422512246 Email ID: vaidya2255@gmail.com
Geography

To,
Department of Geography,
M. B. College, Latur

It is a great honour and pleasure for me that our College is organizing One Day National
Conference ofMarathwadaGeographers Association, Laturin  association with Swami
RamanandTirth University, Nanded. The theme of the conference is ‘Research Frontiers in
Geography’. This theme is relevant for the present day situation as there is a gap in present
researchon various topic and sub-topics. The dimension of research ofsubject has increased with
flourishing newer branches in geography like tourism geography, soil geography,
geomorphology, environmental geography and huge application of RS, GIS and GPS techniques
enlarging the horizons of the research. In this context, researchers should rethink the subject
matter and go for innovative themes to be undertaken for search in geography. This event would
be a great opportunity to meet and exchange the ideas searching new research frontiers in
geography. I congratulate the organizers of holding one day Conference. I hope that this one day
deliberations and outcome will go a long way in creating awareness and provide new inside.

[ wish a great success for this conference.

e

Professor in Geography

CIPOD/SIS,

Jawaharlal Nehru University, New Delhi &
Editor-in-Chief,
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KARNATAK it :; UNIVERSITY, DHARWAD
University with Potential for Excellence
DR. ARAVIND MULIMANI Bhoosir 79/B KIADB Layout
PROFESSOR& CHAIRMAN Tapovan Haliyal Road,Dharwad-580 003
O P ARTMENT OF GEOGRAPHY Tele / Fax [O]: 91+836+2215225
UNIVERSITY EMPLOYMENT INFORMATION AND GUIDENCE BUREAU e-mail: aravindmulimani@gmail.com

Cell : +919480750844

Date: 25-1-2019

—

MESSAGE

It gives me an immense pleasure and proud privilege to write a message in the auspicious
occasion that the Mahatma Basweshwar Mahavidyalaya, Latur is organizing the National Conference
on Research Frontiers in Geography with the joint venture has been made by the Marathawada
Association of Geographers and S.R.T.M. University Nanded on 8" February, 2019. | wish the
Conference with lot of imputes and extend the horizon of the knowledge in the discipline through the
deliberations and maintain the academic excellence and enhancement of the research in the discipline
cater to the need of the society and future generation. | am assured that the thought provoking
innovative ideas by the expertise scholars may float in the National Conference. Hope, the academic

discussions are to be fruitful and deliberations are effective.

I WISH THE CONFERENCE WITH GRAND SUCCESS

DR. ARAVIND MULIMANI
CHAIRMAN
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DEPARTMENT OF LIBRARY & INFORMATION SCIENCE
SANT GADGE BABA AMRAVATI UNIVERSITY

Phone : (O) 0721-2662358 Ext. 245
Dr. Mrs. V. P. Gudadhe Mobile : 09403740095
) Fax : 0721-2662135, 2660949
Professor & Head E-mail : vaishalichoukhande@sgbau.ac.in
vpgudadhe@gmail.com
Amravati-444602 (M.S.), India
ef. N
R0 21-01-2019

MESSAGE

It’s matter of pride that Shri Mahatma Basweshwar Education Society’s
Mahatma Basweshwar Mahavidyalaya, Latur is organising one day National
Conference on “Research Frontiers in Geography” on 8" February, 2019.

The subject Geography itself is the vast research area and there are many thrust
areas including natural sciences and social sciences i.e. Physical geography and
Human geography. One has to learn and understand how the world’s basic physical
systems work and affect our everyday life. Also we have to learn more about the
geography of a different era and the role it played in people’s lives, environments and
ideas. Geography plays a major role in our history and has helped mold the world we
live in today. Urbanisation has changed the world and its societies.

The topic of present conference is a splendid effort in that direction since the
debate and discussion will be a kind of retrospection in the area of research for the
researchers. | hope all the faculty members and research scholars will seek this
occasion of required brainstorming for their future prospects for research.

| must appreciate the sincere efforts of the organisers to have this national
conference as related issues will be discussed and issue of plagiarism in research is
very much important to maintain the academic integrity and honesty in the institutions
as per UGC guidelines. | regard this to be one of the important steps to identify and
strengthen research in thrust areas. | extend my sincere wishes for the grand success of

this national conference.
P/" 0 |
'\[r-\al "—J'L&"—

(Dr. Viashali P. Gudadhe)
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MESSAGE

It gives me great pleasure that the Department of Geography, S. M. B. Education Society's
Mahatma Basweshwar Mahavidyalaya, Latur is orgnizing one day National conference, on
"Research Frontiers in Geography" scheduled to be held on 8" February 2019. The college is
located in urban area and has played a very important role in education field in Latur and
surrounding regions. | congratulate the organizer that they selected such innovative theme for the
conference. It is one of the needs of discussion on research frontiers for more and more improvement
in geographical research. | think that there number of new dimensions of geographical research and
number of new techniques and tools of geographical research introduced by various scientist in
recent years. As like education, research is a continue process. In my opinion, in true sense, research
is a basic way of any development. This is an opportunity for geographers to interact with resource

persons and eminent personalities.

| congratulate the management, Principal, and faculty members for organizing the National

conference and express my best wishes for its success.

7 /7\

Dr. Arjun H. Nanaware

Dept. of Geography & Research Center,
Shri Shivaji Mahavidyalaya, Barshi.
Academic council member

Solapur University, Solapur.
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With immense pleasure | heartly welcome all the dignitaries, delegates, research
fellows and students to the One Day National Conference on “Research Frontiers in
Geography”, organized by Department of Geography, Internal Quality Assurance Cell
(IQAC), Mahatma Basweshwar Mahavidyalaya, Latur in collaboration with Swami
Ramanand Teerth Marathwada University, Nanded and Marathwada Association of
Geographers (MAG). We have taken all the possible efforts to make this conference
successful and enlightening. It is our great privilege to have studious geographers as the chief
guests, resource persons of the conference.

Nowe-a-days research is increasing in all the disciplines of knowledge. Geogrphy is
such a subject which concerns physical as well as humen aspects. Therefore, research in
geography is very vast. The new technologies and theoretical perspectives that emerged in
the last decades of 20" century helped to redefine the objects of geographers’ inquiry and
extend the methods in use for collecting and analysing data and evaluating research. They
also concerns about the criteria, norms and values for human action and conduct. In physical
geography data availability increased dramatically after earth observataion satellites were
launched in the 1970s. At the same time some human geographers began to seek alternatives
to using spatial analytical methods i.e. quantitative, objective and scientific to explain,
represent and understand human actions and landscapes.

Learning about research should be a rewarding experience that allows students to
pursue their own interest, lern more about a chosen topic and examine a subject from
defferent perspectives. The best reason for researching a topic in depth is that one finds it
stimulating and important. But students should also be encouraged to approach the
eclecticism of their chosen discipline with a broad mind and an ecumenical spirit. Many
prominent geographers have been attracted to the field precisely because of its wide remit
and some topic that are now considered mainstream were not considered to be patrt of the
discipline so we encourage students to let their imagination run free as they select objects of
analysis and ways to study them.

| am confident that your interactions, your discussions, your observations, your
experiments and conclusions will be surely fraithful for the research methods in geography.

With best wishes

Dr. N.G. Mali
Convener

Peer Reviewed Journal ( Impact Factor 5.707 ) www.aiirjournal.com Mob.No. 8999250451
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Marathwada Association of Geographers, Latur

Executive Body:
Dr. S. J. Phule

Dr. N.G. Mali

Dr. B.N. Nagalgave
Dr. S.S. Pawar

Dr. S.H. Kolpe

Dr. R.B. Kotalwar
Dr. B.P. Shendge
Dr. D.G. Bhoge

Dr. O.W. Jadhav

Prof. Smt. S.G. Pawar

President
Secretary
Vice-President
Treasurer
Member
Member
Member
Member
Member

Member

Founder Body:

Prof. K.B. Mane : President
Prof. N.B. Reddy : Vice-President
Prof. S.T. Shete . Secretary

Prof. Smt. S.J. Vibhute : Joint Secretary
Prof. S.B. Jadhav : Treasurer

Dr. B.G. Velapurkar  : Member
Prof. Smt. N.S. Kore  : Member
Prof. B.G. Sonwane  : Member

Dr. N. G. Mali : Member
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Key Note Address
on

RESEARCH FRONTIRES IN GEOGRAPHY

Dr. Aravind A. Mulimani
Professor & Chairman

Department of Studies in Geography
Karnatak University, Dharwad.
Karnataka State, India

I deemed it, it is a proud privilege for me and is an opportunity to deliver keynote address in this
august gathering to highlight some of the important thoughts related to the main focal theme of the National
conference on RESEARCH FRONTIRES IN GEOGRAPHY organized by the Department of Geography of
Mahatma Basaveshwar Mahavidyalya Latur with collaboration of Marathawada Association of Geographers,
Latur and Swami RamanandTeerthMarathawad University, Nanded.

Research is gaining much significance in the modern world in any geographical space. It is not only
confined to the specified discipline but also has scope in the other discipline. Research is a continuous process
not only added knowledge in the specified filed but also enhance the horizon of the discipline. The innovative
research is definitely developed in the well fertile land of intellectual mind. The intellectuality is the main
force for an effective research through the vast knowledge in the discipline and also the broader way of
understanding the society. Therefore, the research has much significance in the any discipline in the world
where, geography is also not an acceptation.

It is not only for the academic way of thinking but also to look into the needs of the society for their
welfare. The research outcome could be the planning tool and also could be the good guidelines to design the
planning strategy for further development.

As far as research frontier in geography is concerned, it has a long history with the confrontation of
methodology. In the ancient period it was popularly known as descriptive in nature. As and when the centuries
have passes through, the methodology was also changes and accordingly the descriptive to systematic,
comparative, empirical methods where adopted. Later on, the Analytical Inductive and Correlative method
has long way to employed by the academician and developed the discipline. After the quantitative revolution,
the scenario of the geography discipline has changed drastically. As a result, the synthesing the matter with
guantification method has gained much significance. The development of science and scientific method, the
mathematical models, statistical tools and quantitative techniques have helped the researchers to take a kind of
innovative research in the discipline. Surprisingly, the methodologies related to the physical geography will
not suites to the human geography and viva-versa. The similar manner, the methodology in agricultural
geographic research is not applicable to tourism geography. The research methodology in Population
geography may not suite in the branch of geomorphology. The climatological approach will not be useful for
cultural geography. Therefore, the methodology in social sciences is definitely differ and not applicable to
science and technology. The methodological approach has its own status in a particular related discipline and
has a limitation and cannot be extending its horizon. As far as multi-branch or multidiscipline research is
concerned, the combinations of the methodical approach has to play a vital role and employed that kind of
methodological oriented approach in the research in a specified discipline.

The numerical data delt by using the statistical methods in any branch of the geographical research
without the spatial information is incomplete and hence, the spatial and non-spatial data is to be integrated
through the Geographical Information System and Remote Sensing is totally broken the barriers of the
methodological confrontation. Therefore, the frontier has minimized in the geographical research through the
spatial technology. The Geographical Information System, Remote Sensing and Global PositingSystem are
the recent research methodological tools in geography.

The geo-informatics is the best technological oriented tool available in the academic environment.
The minute of the micro level analysis could possible from this and to cater the need of the society. The
effective planning strategy could be the outcome the geo-informatics. It has capability to integrate the spatial
and non-spatial data together and convert the geographical data is permissible for spatial analysis. GPS is
really useful tool to the travel operators for specific locations not only the tourist destinies but also other
required locations. There are many planners, academicians, private personalities are utilizing this. The
academic endower in the wider manner has enhanced due to its applicability. The governance is always
looking forwards the applications of geo-informatics in the administration. Therefore, there will be a lot of
avenues to the geographers to play a role not only in the academic point of view but also to the society need.
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In view of the above issues, which I have focused on the focal theme of the today’s conference could
be the good guidelines and is an opportunity to explore the best possible manner for interaction with an

academicians, planners and policy makers in the deliberation.
It is the need of the hour for every one look into the further extension of the horizon of the knowledge

in the field of geography in particular and rest of the discipline in general.
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Types or Techniques of Sampling

Dr. Arjun H. Nanawarwe
Department of Geography & Research center
Shri. Shivaji Mahavidyalaya, Barshi.

Meaning of Research:

A careful investigation or inquiryspecially through search for new facts in any branch knowledge.
(Oxford dictionary, 1952)

Redman & Mory defined research as a “Systematic effort to gain new knowledge”.

Robert Burns (2003) describes research is a systematic investigation to find solutions to a problem.

Scientific research method depend on the collection of empirical facts and for meaningful
understanding facts must be ordered in some fashion, analyzed, generalized and related to other facts.

The scientific method could be either be an inductive method or the deductive method. Inductive
method involves establishing generalization. While deductive method involves testing gereralisations, i.e. it is
a process of reasoning from general principal to particular instances.

Steps in Scientific Research:

Define the problem

Review of literature

Formulate the hypothesis

Plan the research design

Collection of data

Analysis the data

Draw conclusions

Replicate the study

I want share my thought about the sampling techniques for primary data collection

While planning the data collection for any research, investigator has to make several decisions. Most
important of these decisions is to choose between census enquiry and sample enquiry.

Census Method:

If in our investigation, we study each and every unit of the population or universe, the method of
investigation so called the census method.
What is sampling?

“A sample is a part of the population which is studied in order to make inferences about the whole
population”. — Manheim

“A Sample as the name implies is a small representative of a large whole”. -Goode and Hatt.

A Sample is a portion of people drawn from a large population. It will be representative of the
population only if it has basic characteristics of the population from which it is drawn.

Key Terms in Sampling:
1. Universe or population
2. Target population:
3. Sample size:
Sample Size =N + 1+N (e)°
Where N is total population and ‘e’ is error or confidence level.
. Sampling elements:
. Sampling unit:
. Sampling Frame:
. Sampling trait:
. Sampling Fraction: Formula is - Size of sample + Total population
. Sample estimate:
. Biased sample:
10. Parameters:
11. Sampling error:
The sampling error generally decreases with increase in sample size.
The following factors should be considered while deciding the sample size
1. Population size:
2. The resource available:
3. The degree of accuracy desired:
4. Nature of population:

O© 00 00~NO O
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.Techniques of Sampling or Types of a Sampling:

Accuracy of the judgment in this case depends upon how scientifically sample has been taken from
the population. Different methods of drawing a sample out of a given population have been developed by the
statisticians. Famous sampling techniques are discussed below:

Types of Sampling:
A) Probability sampling:

Probability Sampling is one in which every unit of population has an equal probability of being
selected for sample. It offers a high degree of representativeness.

1. Simple randomsampling2. Stratified randomsampling3. Systematic sampling, 4. Clustersamplingor
Multistage sampling 6. Multi phase sampling
B) Non probability Sampling:

Non probability sampling makes no claim for representativeness, as every unit does not get the chance
of being selected, researcher decides which sample units should be chosen.

1. Convenience sampling, 2. Purposive sampling, 3.Quota sampling, 4.snowball sampling, 5. Volunteer
sampling
1. Random Sampling:

This is a sampling technique in which all the individuals or units in the population have same chance
to be included in a sample. In other words, when in a choice of sampling, no bias is present, technique of
sampling is called as random sampling. Suppose in a class there are 70 students and we are to take a sample of
10 students. If these students are drawn without any discrimination regarding their sex, intelligence, caste,
religion etc., technique of sampling will be called random sampling and sample drawn will be called as
random sample.

Different statisticians define random sampling as below —

“A random sample is one in which every member of the parent population has had an equal chance of
being included”. —F. Yates

“Random Sampling is the form applied when the method of selection assures each individual or
element in the universe an equal chance of being chosen”. — Patron
Lottery Method:

In this methods the various units of the universe are represented by small chits of paper. These chits of
paper are folded and mixed together. From these well mixed chits, the required numbers of chits are picked
out blindfolded. The population units corresponding to these chits are taken in a sample.

Random Number Tables:

Lottery method is inconvenient when size of population is large. In such case we use random number
tables. In such case we use random number tables. These tables have been constructed in such a way that
various digits from 0 to n appear with approximately the same frequency and independently of each other.
This method is very easy. The steps involved are:

(a) Each unit of the universe must be identified and given a serial number.

(b) Any page from random number tables can be used. They can be used either in rows or in columns.

(c) The units of the population which correspond to the number in the table will constitute the sample.
2. Stratified Random sampling:

Though random sampling method is a scientific method and is free from personal bias, yet it may give
a sample which is not a true representative of the population especially when population is heterogeneous in
nature. Purposive sampling has a severe limitation of presence of human bias. Stratified random sampling
technique is a mixture of random sampling and purposive sampling and overcomes these limitations of the
two methods.

This method is generally used when population is heterogeneous in nature, i.e. when large variations are
present in the population. In this method, firstly, entire heterogeneous population is divided into more or less
homogeneous sub-populations called as strata (singular is stratum). The division of the population into strata
or groups is done according to some relevant characteristic. After making this division a random selection of
sample is made from each stratum. Generally (not compulsory), the number of units selected from each
stratum is proportional to the numbers of units of that sample in the total population.

3. Systematic Sampling:

Method of purposive sampling suffers from human bias. Random sampling method and stratified
random sampling method are difficult one. Systematic sampling is a very simple technique of taking a sample
out of given population and this technique is free from human bias.

In this technique a complete list of population units is formed. List may be formed in alphabetical,
geographical, numerical or some other order. The units of population are serially numbered After this
sampling interval or sampling ratio is calculated using the following relation.
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Size of population N
K = or K = --—--
Size of sample n

Using this K value, Population is divided into n parts. A number is selected randomly from first part.
This number is denoted by ‘I’ and is called as random start. After this every number at difference k is selected
from each of the ‘n’ parts.

L1T+K, 1+2K, |+ 3K ------- I+ (n-1)K.
4. Cluster Sampling or Multi — Stage Sampling:

Cluster sampling refers to the procedure of dividing the population into groups called clusters and
drawing a sample of clusters to represent the population.

In cluster sampling, the population is distributed into a number of first stage sampling units and a
sample is taken of these first stage units by random sample method. This is the first stage of sampling process.
Each of these selected first sample units is further sub — divided into the second stage units. From these again
a sample is taken by random sample method. Further, stages may be added if required. Accordingly, cluster
sampling may be single stage sampling, two stage sampling or multi — stage sampling.

5. Multi-phase Sampling:

The process in this type is same as in multi-stage sampling. i.e. primary selection, secondary
selection, and so on. However, in a multi-phase sampling procedure, each sample is adequately studied before
another sample is drawn from it. Consequently, while in multi-stage sampling, only the final sample is
studied, in multi-phase sampling, all samples are researched. This offers advantages over other methods
because the information gathered at each phase helps researcher to choose a more relevant and more
representative sample.

6. Purposive Sampling:

This technique of drawing a sample is also called as ‘judgment sampling’ investigator selects sample
according to his judgment. For drawing a good sample, the investigator must have knowledge of the nature of
population and purpose of statistical enquiry. This method is a subjective method and each investigator will
draw a sample according to his own judgment.

7. Quota Sampling :

Quota sampling is common in making surveys of public opinion. Interviewers are given definite
guotas of persons in different social classes, different age groups, different regions etc. interviewers are told to
interview these persons. Within the quotas, the selection of sample items depends upon personal judgment of
the interviewers. The quotas ensure that the total sample includes approximately the right proportion of
persons of various categories.

8. Convenience Sampling:

When a sample is neither selected by judgment nor by chance but by convenience, method is called as
convenience sampling. Part of a population taken in a sample is called as a chunk. Therefore, this method is
also called the chunk method.

9. Snow ball sampling:

In this technique, the researcher begins the research with the few respondents who are known and
available to him, subsequently, these respondents give other names who meet the criteria of research, who in
turn give more new names. This process is continued until ‘adequate’ number of persons are interviewed or
until no more respondents are discovered.

Choice Among Different Sampling Techniques:

Selection of a suitable method for any investigation depends upon several factors. These factors are.

Availability of time, Availability of finance, Availability of labour, Degree of accuracy desired,
Position of the investigator, Nature of population.
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Spatial Distribution of Health Care Facilities in Latur City

Capt. Dr. B. M. Godbole
Department of Geography
Mahatma Basweshwar Mahavidyalaya, Latur.

Abstract:

Urban Geography attempts to analyse the geographical conditions which are significant in the building of
urban centres. It shows how a particular site attracts the people to settle and develops thereafter, with the increase in its
functional activities and civic organization. Present investigation was carried out to study the spatial distribution of
medical and educational facilities distributed in Latur city. For this study data used for the present research work was
collected from both the sources i.e. primary and secondary. From the present investigation it is concluded that the
distribution of dispensaries are uneven in Latur city. Study region has 236 dispensaries, 221 hospitals. The distribution
of hospitals, dispensaries and doctors are not uniform in Latur city. Mobile health care facilities should be increased in
the city as well as in rural areas. The number of govt. hospital centers should be increased.

Keywords: Urban Geography, Dispensaries, Hospital, Spatial Distribution.
Introduction:

Medical Geography is the application of geographical concept and techniques to health related
problems. It includes the study of the spatial analysis of various aspects of human health problems. Medical
Geography in India is underdeveloped branch of geography. Hesterlow (1929) was the first researcher who
threw light on the possible relationship of environmental factors and disease in southern India. Later, Arther
Geddens (1942) made a very important contribution when he tried to find the relationship between the general
conditions of health and population growth in India. Learmonth (1957) provided a scientific base to the
researchers of Medical Geography in India.

Many research scholars have done research work on disease ecology. Some have done research work
on Geography of nutrition and disease ecology. Very few research work is carried out on socio-cultural
aspects of health behavior and traditional medicine, health care Geography and family planning programme.
Akhatar and Nilofar Izar (1985) have studied the inequalities in the distribution of health care facilities in
India. They have highlighted the imbalances in availability of health facilities in different regions at state
level. The present study includes the spatial distribution of health care facilities such as dispensaries, hospitals
and doctors etc. The study is based mainly on primary source of data.

Choice of the Region and Topic:

The choice of the study area and the topic has been influenced by several considerations. Latur city is
one of the fast growing cities in Aurangabad division as well as in Maharashtra. As yet no systematic study
has been done in geographical point of view of Latur. It is situated on 633.85 meter from mean sea level and
developed on the plateau of Balaghat. The climate of the city is generally dry. The area of Latur city is 32.55
square kms. According to 2001 census population of the city was 297635, which increased to 382754 as per
the census of 2011.

Latur is one of the important cities in the region which perform many functions. It performs different
functions like educational, industrial, commercial, administrative etc. Food grain trading is main function of
Latur city. There is irregular growth in the city due to natural increase in population and immigration which
affect the morphology of the city. Population composition of Latur city is heterogeneous with complex land-
use pattern. Land, roads, lanes, railway lines, buildings, industrial units and population form part of city
structure. The author is born and brought up at Latur city and knows various functions and service activities of
this centre. All these considerations motivated the author to carry out research work to study medical and
educational facilities distributed in Latur city.

Methodology:
Present work is based on primary and secondary sources of data. Primary data is collected to analyze
health facilities. The secondary data for the present investigation has been collected from following sources.
1. The Reports of Municipality Office of Latur.
District Census Hand Book of Latur District 1991-2011.
Socio-Economic Review and District Statistical Abstracts of Latur city.
The Gazetteer of Latur District.
Reports of Town Planning.
Different department plans of Zilla Parishad, Latur
Data used for the present research work is collected from both the sources i.e. primary and secondary.
The primary data have been collected at the time of field work.
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Secondary data collected from different sources, basically from Gazetteers of Osmanabad and Latur
district, District Census Handbooks of 1981, 1991 and 2001, Annual Reports published by Latur Municipal
Council, Silver Jubilee Report of Latur district and Town Planning Office of Latur.

The data collected from different primary and secondary sources is analysed and tabulated.
Information collected in the research work is presented through graphs, diagrams and maps.

Results and Discussion:
Sectorwise Distribution of Dispensaries and Hospitals in Latur City:

The dispensary is the point of first contact for most of the patients. It is a place where medicines are
dispensed. Dispensary consist of the family practitioner services and community health services. Here, an
attempt is made to study the distribution of dispensaries in Latur city. It is observed that the distribution of
dispensaries are uneven in Latur city. It is observed from Table, No. 7.1 that there are 236 dispensaries in 11
sectors of Latur city.

Table, No. 1: Sectorwise Distribution of Dispensaries and Hospitals in Latur City

Sector No. Dispensaries Hospitals
In Nos. In % In Nos. In %
I 29 12.29 3 1.36
11 17 7.20 6 2.71
111 22 9.32 18 8.14
v 33 13.98 65 29.41
\Y 09 3.81 17 7.69
VI 13 5.51 18 8.14
VII 10 4.24 14 6.33
VIII 17 7.20 5 2.26
IX 24 10.17 13 5.88
X 29 12.29 19 8.60
XI 33 13.98 43 19.457
Total 236 100 221 100

Source: Based on field work.

The Sector No. XI and Sector No. IV have highest number of dispensaries i.e. 13.98 percent. Sector

No. I and X are slum area with largest population those sectors have the second highest number of

dispensaries in this area i.e. 12.29 percent. There are few number of hospitals therefore, number of

dispensaries are found more. Sector No. V has lowest number of dispensaries i.e. 3.81%, followed by Sector
No. VII with 4.24% dispensaries.

Spatial Distribution of Hospitals in Latur City:

Hospital management requires an analysis of utilization of hospitals. In India number of researchers
have done research work on location of hosplitals, travel costs and patient behavior pattern. Shannon, Dever
(1974) and Whitelegg (1982) have studied spatial patterning of hospital facilities. Stimson (1980) has studied
spatial pattern of use of hospital in Australian situation. Geographical inequalities in hospital bed, population
ratios are not limited to capitalist societies (Cole and Harrison, 1978).

Distribution of Dispensaries and Hospitals in Latur City
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Here an attempt has been made to analyze the distribution of hospitals in Latur city. There are 221
hospitals located in 11 sectors of city but the distribution is uneven. The Sector No. IV has highest number of
hospitals i.e. 29.41 percent. In this sector, there are 65 hospitals located from Rama theatre to Ganjgolai. This
is central part of the city where accessibility is more. The area from Gandhi chowk to Rma theatre is known as
hospital line where concentration of hospitals are very high. Sector No. 11 ranks second in number of
hospitals. It has 43 hospitals i.e. 19.45% hospitals of the city.

Sector No. I has only 3 hospitals that is 1.36 percent hospitals of the region.. Sector No. III, V, VI,
VII, IX and X have 18, 17, 18, 14, 13 and 19 hospitals. Accessibility is very significant factor affecting on
location of hospitals in Latur city. The spatial distribution pattern of dispensaries and hospitals is shown in
Table, No. 1 and in Fig. No. 1.

Spatial Distribution of Doctors, Health Care Centres and Hospital Beds in Latur City:

Social, cultural and professional climate of the area affect on the distribution of doctors in the city.
The distribution of doctors in Latur city is very uneven.

There are 709 doctors in the study area. Out of 11 sectors 3 sectors particularly Sector No. IV, X and
XI have nearly fifty percent of doctors to the total number of doctors. The Sector No. IV is concentrated with
number of hospitals therefore, it is also popularly known as Hospital line. Sector No. IV is concentrated with
highest (193) number of doctors. The Sector No. XI ranks second for number of doctors with 14.39 percent
doctors. This area starts from New Renapur Naka to Shivaji Chowk where S.T. Stand is located. It is most
accessible part of the city by road with all types of automobile facilities. The Sector No. X has 72 doctors
which accounts 10.16% to the total number of doctors (Table No. 2). The Sector No. I has a few number of
doctors i.e. 3.10%. This area is occupied by automobile repairing workshops, Masjit and some residents.
Limited number of medical facilities are found in this sector. This area is occupied by mainly low class
working groups.

Table No. 2: Sectorwise Distribution of Doctors, Health Care Centres and Hospital Beds in

Latur City
Sector No. Doctors Heath care centres Hospital beds

In Nos. In % In Nos. In % In Nos. In %

I 22 3.10 32 7.00 78 1.99

11 39 5.50 23 5.03 88 2.24
1T 52 7.33 40 5.75 414 10.54

v 193 27.22 98 21.44 1125 28.65

\Y 56 7.90 26 5.69 281 7.16

VI 42 5.92 31 6.78 319 8.12
VII 59 8.32 24 5.25 229 5.83
VIII 31 4.37 22 4.81 91 2.32

IX 41 5.78 37 8.10 236 6.01

X 72 10.16 48 10.50 342 8.71
XI 102 14.39 76 16.63 724 18.44
Total 709 100 457 100 3927 100

Source: Based on field work.

In the present investigation it is observed that there is a close relationship between number of health
care centers and number of hospital and dispensaries. Health care centre include both the dispensaries and
hospitals located in a particular area. There are many dispensaries where single doctor practice is found
whereas in hospital more than two doctors are found in practice. In some hospitals they are mainly the
members of one family or a couple. There are number of specialized doctors visiting various hospitals on
specific days. There are some centers of consulting doctors. Some nursing and maternity hospitals have more
number of doctors. Sector No. VIII has lowest number of health care centers that is 22 which includes 17
dispensaries and 5 hospitals. This is followed by Sector No.Il including 23 health care centers. Heath care
centers of this sector include 17 dispensaries and six hospitals.

Maximum numbers of health care centers are found in Sector No. IV that is 98. About 21.44 percent
health care centers are concentrated in these sectors. This includes 33 dispensaries and 65 hospitals. This
sector has highest health care facilities with highest number of doctors and highest beds. This sector is
followed by Sector No. XI and X with maximum number of health care centers, doctors and hospital beds.

More than one fourth hospital beds that is 1125 are found in Sector No. IV. Multi-specialist hospitals
are located in Sector No. IV and in Sector No. XI, therefore, hospital beds are observed highest in those
sectors. Sector No. I have only 3 hospitals but dispensaries are 29. This sector has only 78 beds that is 1.99
percent of the total beds of the study region. Sector wise distribution of doctors, health care centers and
hospital beds are shown in Table No. 2 and Fig. No. 2
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Hospital Beds in Latur City
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Conclusion:

From the present investigation it is concluded that the distribution of dispensaries are uneven in Latur

city. study region has 236 dispensaries, 221 hospitals which are distributed in 11 Sectors of the study region.
They are concentrated mostly in Sector No. IV and Sector No. XI. There are 709 doctors in Latur city.
Doctors are concentrated mostly in Sector No. IV that is 27.22% followed by Sector No. XI. Maximum
number of hospital beds is also found in Sector No. IV followed by Sector No. XI. The distribution of
hospitals, dispensaries and doctors are not uniform in Latur city. These are found more in Sector No. IV and
XI. In government hospital the pressure of patients is very high than the private hospitals. Patients coming
from rural areas are more in government hospitals.
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Abstract:

Geographic information system “GIS” have been defined in different ways, based on their functions, basic
components and uses. Antenucci et al defined GIS as a computer system that stores and links non-graphic attributes or
geographically referenced data with graphic map features to allow a wide range of information processing and display
operations, as well as map production, analysis, and modeling. Parr defined a GIS according to its basic components,
which include: 1) data input and editing, 2) data management, 3) data query and retrieval, 4) analysis, modeling, and
synthesis, and 5) data display and output functions. Cowen viewed GIS as the integration of spatial data for decision-
support systems. In the most restrictive usage, GIS refers only to hardware and software. In common usage, it includes
hardware, software, and data. In some organizations GIS also implies the people and procedures involved in GIS
operation.

Key Words: GIS, EIA, Distribution of water Diseases.
Introduction:

Computers were first applied to geography as analytical and display tools during the 1960s. GIS
emerged as a multidisciplinary field during the 1970s due to several factors combined to reinforce GIS
development. First, computers became more accessible and less costly. Second, mainframe computers gave
way to minicomputers and then workstations, which gave great power to the user and included the access to
networks that has led to its own revolution in technology. Third, the types of user interface required to operate
technical software changed from batch, command-line, and remote access to windowing systems and "point
and click" graphic interaction. The current GIS list hundreds of system suppliers and sources of information
and catalogs system capabilities. GIS has now developed to the extent that the contributions of a growing
number of parallel disciplines have both influenced and been influenced by GIS. Disciplines now affecting
GIS include forestry, transportation planning, emergency services delivery, natural hazards planning,
marketing, archeology, surveying, and criminal justice. The power of GIS lies in its ability to 1) integrate and
display the spatial and other kind of information within a single system-offering a consistent frame work, 2)
allows for manipulating and displaying geographical knowledge in new and exciting ways by putting maps
and other spatial information into digital form, 3) makes connections between activities based on geographic
proximity, 4) allows for access to administrative records.

Data and files required of a GIS in their sources:

There are essentially two types of data used in a geographical information system: cartographic data
and descriptive or attribute data. Cartographic data provide a spatial or geographical reference for an object,
whereas descriptive or attribute information indicates the characteristics of the object. In general, a GIS
contains four types of information and computer files: geographic, map, attribute, and data-point files.
Geographic files are the heart of a GIS; they contain the data, including the coordinates defining each unit that
are going to be mapped. The map files contain information on the names of geographical files and other
related files forming the GIS; e.g., names or labels, coverage, colors, map scale, and lines. Attribute files are
rectangular data files whose columns list variables and whose rows correspond to individual cases or
geographical points. Finally, data-point files are those produced by linking interfacing attribute files and
geographic files through a process called geocoding, using an identifier.

GIS in Health:

The idea that place and location can influence health is a very old and familiar concept in Medicine.
As far back as the time of Hippocrates, (460-370 BC), the father of Modern Medicine, when he observed that
certain diseases seem to occur in some places and not in others. In 1854, John Snow demonstrated the utility
of mapping disease outbreaks to gain insights as to their cause. Snow, an anesthesiologist, mapped the highest
density of cases that occurred in households, which used the public pump on Broad Street as their water
source. Since the 1990s, GIS have been increasingly used in public health settings. The WHO and UNICEF
created the Public Health Mapping Programme in 1993, to establish a GIS to support management and
monitoring of the Guinea worm Eradication programme. This has been expanded to a much wider range of
public health applications and now includes the promotion and use of GIS for other disease control
programmes and in public health departments of a number of countries.

The ability of GIS to combine different entities based on their common geographic occurrence makes
it a very valuable tool in epidemiological research, disease surveillance and monitoring. Some recent
applications of GIS include vector borne diseases, water borne diseases, environmental health and modeling
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exposure to electromagnetic fields. Also GIS is highly relevant to meet the demands of outbreak investigation
and response, where prompt location of cases, rapid communication of information, and quick mapping of the
epidemic’s dynamics are vital. GIS is being used by public health administrators and professionals, including
policy makers, statisticians, epidemiologist, medical and district medical officers. Some of its applications in
public health are to: find out geographical distribution and variation of diseases, analyse spatial and temporal
trends, identify gaps in immunization, map populations at risk and stratify risk factors, document health care
needs of community and assess resource allocations, forecast epidemics, plan and target interventions,
monitor diseases and interventions over time, monitor the utilization of health centers, route health workers
and equipments supplies to service locations, publish health information using maps on the internet and locate
the nearest health facility.

Spatial and Temporal Analysis in epidemiology:

Public health practice needs timely information on the course of disease and other health events to
implement appropriate actions. Most epidemiological data have a location and time reference. Knowledge of
the new information offered by spatial and temporal analysis will increase the potential for public health
action. GIS are an innovative technology ideal for generating this type of information.

Spatial Analytic Techniques:

Spatial variation in health related data is well known, and its study is a fundamental aspect of
epidemiology. Representation and identification of spatial patterns play an important role in the formulation of
public health policies. Some of the graphic and exploratory spatial data analytic techniques are:

Point Patterns: also known as dot maps, attempt to display the distribution of health events as data locations.
The ability to overlay data locations with other relevant spatial information is a general tool of considerable
power. It is useful for delimiting areas of case occurrences, identification of contaminated environmental
sources, visual inspection of spatial clusters, and analyzing health care resources distribution. A classical
example of point pattern analysis in epidemiology is the identification of the source of cholera spread in
London.

Line Patterns: Vectors or lines are graphic resources that aid in the analysis of disease diffusion and patient-
to-health care facilities flow. In their simplest form, lines indicate the presence of flow or contagion between
two sub regions, which may or may not be contiguous. Arrows with widths proportional to the volume of flow
between areas are important tools to evaluate the health care needs of different locations. Use of line pattern
analysis is quite common in epidemiology to describe the diffusion of several epidemics, such as the
international spread of Acquired immunodeficiency syndrome (AIDS).

Area Patterns: The first stage of data analysis is to describe the available data sets through tables or one-
dimensional graphics, such as the histogram. For spatial analysis, the obvious option is to present data on
maps, with the variable of interest divided into classes or categories, and plotted using colors or hachure
within each geographic unit, know as a choropleth map.

Surface and Contour Patterns: Surface and contour analysis assumes that a health event is a continuous
process observed at a set of geographic points, known as sampling points. Using the x and y coordinates of
these sampling points, with an associate z value corresponding to the health event, the estimated spatial
relative risk is depicted as a three-dimensional map or surface. The contour map, known as an isoline or
isopleth, is the projection of the surface in a plane, and corresponds to constant z values of the defined surface.
Temporal Analytic Techniques:

Surveillance of diseases requires continuous systematic collection and analysis of a series of
quantitative measurements. The detection and interpretation of changes in the pattern of the constructed time
series is very important and therefore this presents a major challenge to the public health systems, as late
detection of the 'disease' may result in missed opportunities for intervention.

Quality Control Charts: Industrial quality control has developed a series of methods for monitoring. Among
them, three major methods appeared in the public health surveillance literature — the Shewhart test, the
simple cumulative sum test, and V-mask. These methods are based on a comparison of incoming values from
the time series with constant values, usually defined empirically from historical data. The advantages of these
methods are that they can provide graphic information, and as such can be incorporated into an information
system, helping public health professionals in the surveillance process.

Statistical Monitoring: A common measure used by epidemiologists to identify increases in case occurrence
of diseases, is the ratio of case numbers at a particular time to past case occurrence using the mean or median.
Based on this concept, a monitoring technique has been developed and is currently in use at CDC (Centers for
Disease Control and Prevention, USA). Expected values for the current month are computed as the average of
data from the corresponding, previous, and subsequent months for the last 5 years.

Time Series Analysis: To account for the evolving nature of surveillance data, time series analysis is an
alternative for monitoring case occurrence of health events. The common analytical framework uses time
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series models to forecast expected numbers of cases, followed by comparison with the actual observation.
Detection of changes from historical patterns through forecast error uses the difference between the actual and
estimated values at each point in time. In contrast to other monitoring schemes, time series methods use the
correlation structure of the data at different time intervals in making estimates.

Temporal Cluster Analysis: This method consists of counting the number of cases in each possible time
interval of fixed length. The largest number of cases in any such intervals is tested under the null hypothesis
that this value is likely to occur in a case of no epidemic. Application of this method involves the assumption
of a constant population at risk and a constant detection rate of cases. A modification of the method has been
suggested to avoid the restrictive assumptions involved in the scan statistic. Studies of temporal clusters based
on the time interval between events have also been described in the literature. These methods assume that the
random time intervals of successive cases form an independent and identically distributed sequence of
exponential random variables.

Spatio-Temporal Analytic Techniques:

Space-time interaction among health events or between health events and environmental variables is
as an important component for epidemiological studies and public health surveillance. The bulk of the
development in spatio-temporal patterns of health problems has been based on modeling and simulation
because of the paucity of available data sets. Similarly with time series analysis, the basis of spatio-temporal
analytical techniques is the assumption that observed spatial patterns arise from an underlying process.
Modeling this underlying spatial processes allows for the study of disease diffusion process, and the
estimation of linear spatial transfer functions which best transform a map at time ¢ into that at time ¢ + 1.

Objectives of the Study:

This study was conducted to investigate application of the geographic information system “GIS” and
Environment Impact Assessment to illustrate the geographical distribution of some of the notifiable water
diseases in Latur during the period from 2005-2015.

Materials and Methods :
Source of data:

A spatially referenced database: Non locational or descriptive data refer to the features or attributes
(surveillance data) of 14 notifiable water diseases in Latur in the period from 2005-2015, which are
Gastroentritis, Dysentery and Diarrhoea, T.B., Malaria, Typhoid, Cholera, Malaria (Dengu), Scabies, Anemia,
Rickets, Heart Diseases, Marasmus, Sugar and Swine Flu.

The epidemiological geographic information system (EPI-GIS) was established using the health
mapper GIS software. Linking the descriptive database (on access xp) to the GIS software required the
conversion data tables into Access 97, a DBF format. By using the database manager it was possible to join
the DBF descriptive data tables to the features attribute tables using the command JOIN. We have used a
suitable indicator of the disease which in this study was total number of reported cases yearly for health
regions, or created a new indicator if it is not available. The pattern of spatial analysis used was point and area
pattern. Digitized data from existing maps provided base layers (topography, land use, roads, rivers, surface
water) on which other data can be overlaid. The distribution of cases was displayed as data locations through
Health Mapper using the command overlay indicator. Each layer was related to one year or sum of years
according to what was requested.

Notifiable Diseases in Latur:

Twenty diseases were reported from 290 health centres in the annual health report of Latur district.
Ten of these diseases have been reportable since 2000. They were from 68 health centres. Those diseases are
Whooping cough, tetanus neonatorum, and other forms of tetanus, measles, mumps, chickenpox, hepatitis A,
hepatitis B, unspecified hepatitis, amoebic dysentery, typhoid, rabies, syphilis and other venereal diseases.
While studying the distribution of diseases in the rural areas of Latur, it is observed that the prevalence of
respiratory diseases is more in the southern parts of the district which are directly connected with major urban
centres like Hyderabad and others. The villages which are in the vicinity of these urban centres show more
prevalence of respiratory disorders. Rural urban migration is the chief factor for the occurrence of the diseases
of atmospheric disorder in these villages. The heart diseases, Tuberculosis and currently leading Swine flu are
the notable diseases of these rural and urban areas.

Results:

A sequence of maps was produced comparing density of reported cases in all health regions in the
Latur during 2015s. Dots in each health centres on the maps mean presence of this number of cases in this
health region but do not specify the real location of the cases in each health centres.
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Discussion:

This computer-based technology has been available for a number of years but it is only recently that it
has been widely appreciated as a powerful new tool that supports health situation analysis, operations
research, and surveillance for the prevention and control of health problems. Health Geographic Information
System (HGIS) has proven to be a potent tool for risk assessment, decision-making, intervention evaluation
and health planning. The use of this technology can be tailored to suit a wide range of application; some
recent applications include vector-borne diseases, water-borne diseases and environmental health. One of the
best examples is application of GIS in malaria control programs which worthy in many countries. In the Latur
effort has been made to implement GIS in malaria control mainly in malarious areas like Udgir and Ausa.

GIS was also very efficient when it was used for planning of Latur health care facilities, applied GIS
to analyze accessibility to hospitals in Latur. That application identified the parts of the city which require
more attention regarding their health care supply. Identifying health care needs is one of the important tasks
which health authorities frequently do. Information technology in general and GIS in particular can help the
health authorities to make their decision. GIS and remote sensing have been also used to study the
transmission and outbreak of Rift valley fever (RVF) in Manjra region. Geographical databases and disease
epidemiology have been integrated into decision support system.

The present study demonstrates use of GIS and spatial analysis to 14notifiable diseases. It compares
the density of reported cases from all health centers over time every year or every two years which provide
quick and reliable information for discussion, planning, assessment, analysis and decision making. Mapping
of the incidence/ prevalence of notifiable diseases over geographic areas is the basic application but this
information was not available. We therefore used reported cases of notifiable diseases from the annual health
report, ministry of health. GIS could generate hundreds of maps and charts of the reported diseases and this
study illustrates examples of them. Each layer represent data of one year, moving from one layer to another by
activate layer or more reveal where was the density of the reported cases came from and what has changed
during that period. Comparing maps of different years can provide excellent means of visualizing trends.

Quick response by activation of one layer or more was very informative when data have been
displayed. Comparing maps and charts by using GIS technology has provided immediate visualization of the
density difference of reported cases between the health centres during 2015s and was extremely effective in
understanding the data.

Conclusions:

GIS technology has the potential to revolutionize health surveillance. It gives health professionals
quick and easy access to large volumes of data. GIS is valuable in strengthening the whole process of
epidemiological surveillance information management and analyses.

Moreover, these systems provide analytical support for the planning, programming, and evaluation of
activities and interventions in the health sector. Thus, GIS can be considered part of the decision-support
systems for people who formulate and follow health policy.
Limitations:

» Skills how to use GIS software which need training and imaginative use of the researchers.

* Lack of population size for each health region to calculate the incidence rates.
Recommendations:

* Use of GIS in collecting, updating, managing public health data.

» Completion of reporting data is a very important issue for GIS setup.

» Address many characteristics of notifiable disease into the reporting system e.g. risk factors, incidence

and prevalence rate.

* GIS is a new technology that staffs with GIS training and skills are in high demand.
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Abstract:

The density of population is expressed in various ways to understand the relationship between population and
resources. These ratios have been designated as arithmetic density, physiological density, agricultural density,
geographical density and caloric density. Arithmetic density is a ratio between total area and total population. However,
it cannot be used as a measure of population pressure on land because it merely gives a simple quantitative relationship
between man and land.

According to 2011, census arithmetic density of the Nanded district was 319 persons per sq.km. This is
significantly lower than that of Maharashtra in the same year which was 365 persons per sq.km or less than that of
India, which was 382 persons per sq.km. The density of population for the study region has been lower than that for
Maharashtra as well as for India since 1951. In the decade of 1951 density of the study area increases, it is mainly due
to low mortality rates caused by plague epidemic.

Key words: Density, Distribution, Population, Rainfall, Regression, Correlation.
Introduction:

Distributions of population in an area constitute an important segment of population studies. While
distribution, the concepts are quite interrelated and used simultaneously. Distribution of population refers to
the way people are spaced over the land; it emphasizes the pattern of actual place location of a population.
Distribution of population measures the degree of population concentration or dispersion. On the other hand
density of population is most revealing and is useful tool in the analysis of diversity of man’s distribution in
space. It is a simple concept of relating population size to the land area with a view to assessing the pressure
of population upon the resource of area. It is generally expressed in terms of person per sq.km or per sq. mile
of land area rather than of gross area. Density of population per unit of area represents the ratio of population
to land (Desai, 1985).

Study Region:

Nanded district is located in the eastern part of Marathawada. It lies in Godawari river basin. It
extends from 18° 16' north latitude to 19° 55' north latitude and 76° 56’ east longitude to 78° 19' East longitude
(Map No. 2.1). The study region is bounded to the east by Adilabad district of Andhra Pradesh and to the west
by Parbhani, Hingoli and Latur districts to the north by Yeotmal district and to the south by Latur and Bidar
district of Karnataka state. It covers an area of 10527.87 sq.km. and has a population of 3361292 as per the
2011.

Adilabad district is situated with the geographical coordination of 18°40' and 19°56' North latitudes
and 77°46' and 80°01' East longitudes. Nizamabad district is bounded on the North by Adilabad district and on
the East by Karimnagar district, on the South by Medak district on the West by Nanded district of
Maharashtra State and Bidar district of Karnataka State. The geographical area of this district is 9,80,595 acres
or 7,956 Sq. Kms. The district lies between 18° 5° to 19° 0> North latitudes and 77° 4’ to 78° 37’ East
longitudes. Bidar district is located at the tri-junction of Karnataka, Maharashtra and Andhra Pradesh states. It
lies between 17°35° to 18°25° North latitudes and 76°42’ to 77°39° East longitudes.

Objectives:

1. To correlate density of population

2. To correlate density and rainfall

3. To conclude with relationship of density and rainfall
Database and Methodology:

The attempts have been made by the researcher to examine population structure during the 30 years
spreading between 1991 to 2011, for which uniform data at circle level is available. The main body of data
used in this study was collected from two sources viz. primary and secondary.

The present paper includes distribution, density of population in the study region. It has been carried
out over thirty years from 1991 to 2011. The processed data was presented in the form of maps, diagrams and
tables.

Scattered diagram is prepared for X and Y. Regression equation for the line of Y on X is obtained.
Regression of any straight line is in the form of -

YP =a+Dbx
Where as :  a = intercept
b = slope
Once ‘a’ and ‘b’ is worked out a straight line could be drawn.
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The regression equation is YP = a + bx . The ‘a’ and ‘b> would be obtained with the following

formula- _
Nexy— |
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= a=

b =
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=
Spatial Variations in Density of Population:

Map No. 1.1 and 1.2 is showing the spatial variations in the density of population of the study area
since 1991-2011. Density of the study area is categorized into three sections. 1. Density below 200 persons
per sq.km. this is a lower density region. 2. Density between 200-250 persons per sq.km. this is moderate
density area and 3. Above 250 people per sq.km.thisis high density area of the study area.

According to 1991 census, Ranjal and Kotgir tahsils has noticed above 250 persons per sq.km.
whereas Mukhed, Degloor, Biloli, Dharmabad, Navipet and Bodhan tahsils was found medium density. While
Bhokar, Himayatnagar, Umri, Kinwat, Tamsi, Talamadugu, Bazarhatnoor, Boath, Sarangpur, Kuntala,
Kubeer, Tanoor, Mudhole, Madnoor, Jukkal and Aurad tahsils was recorded low density regions of the study
area. According to 2001 census, Degloor, Biloli, Dharmabad, Navipet, Ranjal, Bodhan and Kotgir tahsils was
observed above 250 persons per sq.km. density of the region, whereas 200 to 250 persons per sq.km. density
which was medium density are noticed in Mukhed, Umari, Madnoor and Aurad tahsils. Bhokar,
Himayatnagar, Kinwat, Tamsi, Talamadugu, Bazarhatnoor, Boath, Sarangpur, Kuntala, Kubeer, Tanoor,
Mudhole and Aurad tahsils was found in low density region of the study area. Density of Bodhan tahsil is
increased very fast, it may be largely due to changing economic paradigm i.e. industrial activities and
consequent urbanization. Bodhan (454), Ranjal (299) and Kotgir (294) tahsils may be included in high density
group. Other remained tahsils are reprising medium type of density.

Table No. 1.1 Spatial Pattern of Arithmetic Density (1991-2011)

. Years . Years

Sr. No. Tabhsils 1991 12001 | 2011 Sr. No. Tabhsils 1991 2001 2011
1 Mukhed 215 | 228 276 13 Sarangpur 131 154 180
2 Degloor 246 | 292 332 14 Kuntala 115 131 156
3 Biloli 226 | 280 308 15 Kubeer 116 138 172
4 Dharmabad 226 | 282 317 16 Tanoor 132 161 184
5 Bhokar 161 173 201 17 Mudhole 150 171 192
6 Himayatnagar | 171 | 146 180 18 Navipet 237 254 271
7 Umari 161 | 204 234 19 Ranjal 286 299 342
8 Kinwat 122 | 135 158 20 Bodhan 216 454 494
9 Tamsi 110 | 130 143 21 Kotgir 275 294 308
10 Talamadugu 92 111 123 22 Madnoor 189 217 253
11 Bazarhatnoor 98 109 134 23 Jukkal 156 189 226
12 Boath 138 | 137 155 24 Aurad 172 200 227

Source: Census of India, 1991-2011.

As per 2011, census highest density of population was registered in Bodhan (494) after that Ranjal,
Degloor, Dharmabad, Kotgir, Biloli, Mukhed, Navipet and Madnoor tahsils. Lowest density of population was
find out in Himayatnagar, Kinwat, Tamsi, Talamadugu, Bazarhatnoor, Boath, Sarangpur, Kuntala, Kubeer,
Tanoor and Mudhole tahsils of below 200 persons per sq.km.
Correlation Regression between Density and Rainfall :

Scattered diagram is prepared for X and Y. Regression equation for the line of Y on X is obtained.
Therefore the equation of present regression of district is Y on X (i.e. rainfall and density) is YP 636.99+(-
0.32)X.

Graph Mo, 1.1: Correlation Between Density and Rainfall (2011}
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With reference this equation for any value of

X the YP could be identified. Then by taking any three more points X and these corresponding YP values
three more points are plotted on the scatter diagram and straight line is drawn to pass through the three points.
This resultant straight line is regression line it shows that there is a positive relationship between these two

variables more specifically it shows that with increasing rainfall there is increase in density of population.

Table No. 1.2: Rank Correlation between Density and Rainfall(2011)

Sr. No. Tabhsils Density | Rainfall X2 XY Yp
1 Mukhed 276 800 76176 | 220800 | 548.67
2 Degloor 332 767 110224 | 254644 | 743.23
3 Biloli 308 703 94864 | 216524 | 735.55
4 Dharmabad 317 951 100489 | 301467 | 738.43
5 Bhokar 201 1205 40401 242205 | 701.31
6 Himayatnager 180 1259 32400 | 226620 | 694.59
7 Umari 234 1064 54756 | 248976 | 711.87
8 Kinwat 158 1283 24964 | 202714 | 687.55
9 Tamsi 143 948.6 20449 | 135649.8 | 682.75
10 Talamadugu 123 913.8 15129 | 1123974 | 676.35
11 Bazarhatnoor 134 14742 | 17956 | 1975428 | 679.87
12 Boath 155 804.6 24025 124713 | 686.59
13 Sarangpur 180 823.4 32400 148212 | 694.59
14 Kuntala 156 718.8 24336 | 112132.8 | 686.91
15 Kubeer 172 665.2 29584 | 1144144 | 692.03
16 Tanoor 184 400.2 33856 | 73636.8 | 695.87
17 Mudhole 192 752 36864 144384 | 698.43
18 Navipet 271 841 73441 227911 723.71
19 Ranjal 342 867 116964 | 296514 | 746.43
20 Bodhan 494 886.8 | 244036 | 438079.2 | 795.07
21 Kotgir 308 1230 94864 | 378840 | 735.55
22 Madnoor 253 1216.4 | 64009 | 307749.2 | 717.95
23 Jukkal 226 977.2 51076 | 220847.2 | 709.31
24 Aurad 227 931.1 51529 | 211359.7 | 709.63

Y X= yY= Y X’= YXY=
5566 | 224823 | 1464792 | 5158333.3

Source : Compiled by the Researcher.
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The points lie above the regression line indicates that rainfall in those places are more than what is
expected the level of density. The places lie below the expected it indicates that the presence of density is not
only dependent only the rainfalls but there are some other factors which affect the density distribution.

However, in the case of all tahsils since most of the points are away from the regression line. One
may conclude that density is not so related with rainfall.

Results:

The points lie above the regression line indicates that rainfall in those places are more than what is
expected the level of density. The places lie below the expected it indicates that the presence of density is not
only dependent only the rainfalls but there are some other factors which affect the density distribution.

However, in the case of these district since most of the points are away from the regression line. One
may conclude that density is not so related with rainfall.

Density is not so related with rainfall. In 2011, Highest urban density was observed in Degloor tahsil
with 7364 persons per sq.km it is due to increased industrialization, and consequent urbanization whereas
rural density was high in Ranjal tahsil with 342 persons per sq.km. and lowest rural density was noticed in
Talamadugu tahsil. Rural density of the study area is closely related with soil types, potential irrigation, and
accessibility of transportation means and distance of towns, market centers. Another think, 1991 to 2011 these
tahsils was same position in this year.
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1. Baghew, Anusuiya& Gupta Gauri (2001): Rural infant mortality in Rajnandgaon district. A Geographical
Analysis, Utter Pradesh Geographical Journal, Vol.6. Pp. 28-33.
Chen, C. (1973): Population growth and Urbanization in China, Geographical Review, 63 Pp.55.
David, Kingsley (1951): Population of India and Pakistan, Princeton University press, Princeto.
Demko, G.T. (1970).: Population Geography — A Reader, McGraw Hill, New York.
Das, N.P. and Bhavsar, Suraj (1991): Population Graowht Rate in India; Emerging Trends in the light of 1991
census Result, demography India, vol. 20 no. 2 Pp. 227-41.

AR SN

Peer Reviewed Journal | (Impact Factor 5.707 ) | www.aiirjournal.com Mob.No. 8999250451 | 12




Aayushi International Interdisciplinary Research Journal ( AIIR]) | ISSN 2349-638x | Special Issue No. 44

Crop Combination in Beed District: Study in Agricultural Geography

Assit. Prof. Namdev Rathod
Head, Department of Geography,
Panditguru Pardikar Mahavidyalaya, Shirsala.

Abstract:
Water is the greatest resource of humanity. It is one of the most important substances on earth. All plants and
animals need water to survive. If there was no water there would be no life on earth. Apart from drinking it for survival,
human beings need it for many purposes such as cooking, washing, for plants and so on. Besides various other uses of
water, it is essential for healthy grown of farm crops and farm stocks. It is also used in manufacture of many products.
The largest use of water is made for irrigating lands. The impact of irrigation is all pervading as it leads to changes in
cropping pattern. Due to the impact of irrigation agricultural landuse changes in the course of time and place. Yield
rates and labour utilization increases due to its impact. It brings properly due to which socio-economic change takes
place. Therefore, this research is selected for the present research work.
Keywords: Spatio-Temporal Changes, Crop Combination.
Introduction:

The fact that the provisions of irrigation facilities can enhance our crops yield by large extent, at the
global scale, 2,788,000 km? of agricultural land was equipped with irrigation infrastructure around the year
2000. About 68% of the area equipped for irrigation is located in Asia, 17% in the Americas, 9% in Europe,
5% in Africa and 1% in Oceania. The largest contiguous areas of high irrigation density are found in North
India and Pakistan along the rivers Ganges and Indus, in the Hai He, Huang He and Yangtze basins in China,
along the Nile River in Egypt and Sudan, in the Mississippi-Missouri river basin and in parts of California.
Smaller irrigation areas are spread across almost all populated parts of the world. Only 8 years later in 2008,
the scale of irrigated land increased to an estimated total of 3,245,566 km?, what is nearly the size of India. It
does not rain equally in all parts of the country. India is an agricultural and populous country. About 70 per
cent of people depend on agriculture. In order to grow food-crops and agricultural products in large quantities
to feed the growing millions, intensive farming and rotation of crops are essential. Extensive irrigation is,
therefore, necessary for more production.

Choice of the Region:

Beed district is situated on the central part of the Maharashtra and lies between 18°27” and 19°27’
north latitudes and 74°49’ and 76°44° east longitudes. The east west extension of Beed district is 268 kms.
The shape of the Beed district is broadly that of a trapeze, the northern and southern sides of which are nearly
parallel.

The total geographical area of Beed district is 10615.3
sq.kms and its proportion as compared with Maharashtra state it p” e orSTRICT ™~
is about 3.5 percent. The proportion of area of the Beed district LOCATION MAP
in Marathwada division is 19.20 percent. —+ e
Aims and Objectives:

1. To analyze method of Crop Combination.
2. To analyze spatio-temporal changes of cropping pattern.
Data Base and Methodology:

For the present research data was collected from both the
sources — Primary and Secondary. Primary data are collected
through questionnaires, interviews and other data collection
techniques from different sources. Secondary data are collected
from Socio-economic abstracts, District Census Handbooks,
Gazetteers, Agricultural Epitomes, Periodicals and offices like v by 15 7
department of Agriculture, Irrigation Departments, Zilla Parishad ~
etc. The data thus collected through primary and secondary
sources are processed and represented by statistical and
cartographic techniques. Different chorographic and choro-logic
methodologies are adopted.

Crop Combination Regions and Changes Theirin: —

2 2 |6 MAHARASHTRA STATE

BEED DISTRICT

08\
AN wmms/k/t
T

The study of crop combination regions is an important N
aspect of agricultural geography as it provides a good basis for )\ NDEX
agricultural regionalization. The crops are generally grown in 915 km B v
combinations and it is really that a particular crop occupies a o o ’ L/
position of total isolation in a given area unit at a given point of =
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time. The distribution maps of individual crops are interesting and useful for planners but it is even more
important to view the integrated assemblage of the various crops grown in an areal unit.

Geographers have always been closely related with spatio-temporal analysis of the regional and
ecological landscape of the earth. The significance of regional analysis is really core of all geographic
investigation. Agricultural landuse planners have paid considerable attention on such studies. Thus the crop
combination regions delineated would emphasis the regional framework of agricultural activities and
specialization of crops in the area. The pattern of crop combination regions that will emerge from the
delineation might also serve the meaningful purpose in a balanced regional agricultural planning. Different
approaches have been applied for the delineation of crop combination. The combination analysis was
originally introduced in geographical research by Weaver in his outstanding study of crop combination in
Mid-Western United States.” For the present study an attempt is made to delineate the crop combination
regions by applying crop combination methods i.e. Minimum Standard Deviation Method as introduced by

Weaver (1954).
Table No. 1.1 Changes in Number of Crops in the Combination
in Beed District
Weaver’s Method
Tabhsils No. of Crop Combination
1991-2001 2001-11
Beed 15 14
Georai 12 09
Majalgaon 13 13
Ambajogai 12 13
Keij 14 14
Patoda and Shirur K. 14 14
Ashti 16 16
Dharur and Wadwani 11 13
Patli (V.) 13 14
Beed District 16 14
Source: Computed by the Researcher.
e N .
BEED DISTRICT BEED DISTRICT

CROP COMBINATION OF WEAVER'S METHOD

(1991 to 2001)

Ashti Jowar, Bajara, Gram, Frouts and Vegitables, Wheat, Tur, Cotton, Safflower, Sunflower, Sugarcane, Rice, Other
Oilseeds, Groundnut, Other Pulses, Mung
Shirur Jowar, Bajara, Gram, Wheat, Tur, Cotton, Safflower, Sunflower, Sugarcane, Other Oilseeds, Groundnut, Rice, Gram,

Georai
Majalgaon

ajara, Cotton, Safflower, Tur, Sunflower, Wheat, Other Oilseeds, Sugarcane, Mung, Gram, Groundnut.
on, Bajara, Tur, Safflower, Other Oilseeds, Sunflower, Sugarcane, Groundnut, Wheat, Mung, Frouts
les, Gram, Rice.

Ashti

Shirur

CROP COMBINATION OF WEAVER'S METHOD

(2001 to 2011)

Wheat, Tur, Cotton, Safflower, Sunflower, Sugarcane, Other
id, Rice.
Wheat, Tur, Cotton, Safflower, Sunflower, Sugarcane, Other

wer, Wheat, Sugarcane, Mung
Wheat, Tur, Cotton, Safflower, Sunflower, Sugarcane, Groundnut,

s, Wheat, Tur, Cotton, Safflower, Sunflower, Sugarcane, Groundnut,

\

Wadwani otton, Tur, Sunflower, Groundnut, Sugarcane, Gram, Mung, Wheat, Frouts and Vegitables. X
Beed Jowar, Bajara, Gram, Frouts and Vegitables, Wheat, Tur, Cotton, Safflower, Sunflower, Sugarcane, Other Beed es, Wheat, Tur, Cotton, Safflower, Sunflower, Sugarcane, G
Oilseeds, Groundnut, Other Pulse .
Kaij Jowar, Bajara, Gram, Frouts and les, Wheat, Tur, Cotton, Safflower, Sunflower, Sug: Kaij es, Wheat, Tur, Cotton, Safflower, Sunflower
Oilseeds, Groundnut, Other Pulse .
Dharur Jowar, Bajara, Cotton, Tur, Sunflower, Groundnut, Sugarcane, Gram, Mung, Wheat, Frouts and Vegitables. Dharur es, Wheat, Tur, Cotton, Safflower, Sunflower, Sugarcane, Groundnut,
Patoda Jowar, Bajara, Gram, Wheat, Tur, Cotton, Safflower, Sunflower, Sugarcane, Other Oilseeds, Groundnut, Rice, X
Gram, Mung. Patodz Wheat, Tur, Cotton, Safflower, Sunflower
Parli Jowar, Bajara, Wheat, Tur, Cotton, Safflower, Sunflower, Sugarcane, Udid, Other Olseeds, Groundnut, Other i
Pulses, Gram. Parli Wheat, Tur, Cotton, Safflower, Sunflower
Ambajogai Jowar, Bajara, Wheat, Tur, Cotton, Safflower, Sunflower, Sugarcane, Udid, Other Olseeds, Groundnut, Other . X
Pulses, Ambajogai s, Wheat, Tur, Cotton, Safflower, Sunflower, Sugarcane, Other
\_ Map No.5.21] / \ [Map No.5.21] /
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Table No.1.1 reveals that Beed district has nine crop combination regions based on Weaver’s
Minimum Standard Deviation Method. In the year 1991-2001 eleven crops combination was present in Dharur
and Wadwani tahsils. Twelve crop combinations in Ambajogai, Georai, thirteen-crop combination was
noticed in Majalgaon and Parli tahslils. Fourteen-crop combination was found in Keij, Shirur and Patoda
tahsils. Fifteen crop combinations were found in Beed tahsil and sixteen crop combinations was found in
Ashti tahsil. Table No. 1.1 reveals that the change was occurred in crop combination in the five tahsils during
the period of investigation (Map No. 5.21 A).

Change in crop combination regions were occurred from fifteen to fourteen in Beed, twelve to nine in
Georai, thirteen to thirteen in Majalgaon, twelve to thirteen in Ambajogai, fourteen to fourteen in Keij, Shirur
K. and Patoda sixteen to sixteen in Ashti eleven to thirteen in Dharur and Wadwani, thirteen to fourteen in
Parli tahsil during the period of investigation (Map No. 5.21 B).

Results:

The region has a medium reservoir of surface and underground waters, fertile soils and good climatic
condition which has fevoured irrigation and agricultural development. It is clearly observed by the impact of
irrigation on the extension of cultivated area (net, total, double), the scope for bringing new lands under
plowing is limited. The extension of irrigation facilities had led to the expansion of double and gross cropped
area. The role of irrigation in altering crop pattern is noteworthy. A declining trend has been seen in kharif
cultivated area.

Farmers yet prefer to the cultivation of food grains. It also shows that the impact of extension in
irrigation facilities in area under fine cereals like wheat and rice.

References:
1. Ahmed A. and Siddiqui M.F. (1967), ‘Crop Combination Patterns in Luni Basins’ Geographer (M.U.A.) Vol.
XIV., Pp. 69-80.
2. Weaver John C. (1954), ‘Crop Combination Regions in the Middle West’, The Geographical Review 44(1954),
Pp. 175-2000.
3. Jasbir Singh & Dhillon S.S. (1997), * Agricultural Geography’, Tata McGraw Hill Publishing Co. Ltd., Delhi,
P. 216
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Centrality of Settlement: A Case Study of Beed District

Dr. Sanjay Sawate
Head, Department of Geography,
Kalikadevi Mahavidyalaya, Shirur Kasar, Beed.

Abstract:

Centrality is the measure of importance of a place in terms of its functional capacity to serve the needs of the
people in the surrounding area. Centrality can be expressed qualitatively, such as low, moderate and high centrality as
well as obtained by converting the functional base of place into scores on the basis of frequency and importance of the
function. There has also been a concern among geographers to establish a precise relationship between the size of
settlement in terms of population and the range of services which it offers (Johnson, 1967).

The researcher has calculated centrality of settlement of Beed District by two methods. These two methods are
already used by the geographers. The results for all settlements have been calculated by using ‘Surplus Service Capacity
Index’ method of Shete S.T. (2002). The results obtained by this method have been compared with the method of Davies
(1967) in terms of surplus population served.

Key Word: Centrality, Surplus Service Capacity Index, Method.

Introduction:

Settlement Geography is a recent most sprout from the venerable tank of human geography. Its
considerations have however run like a thread through almost the whole fabric of geographic thought.
Settlement geography deals with the facilities built in the process of human occupancy of the land and their
grouping the nature and distribution of these facilities are related to the art and made of living and on physical
factors.

Centrality however depends upon the central functions. Which have a certain range beyond the limit
of place and cater to the needs of the surrounding region. According to Christaller (1933), “the centrality of a
place is that component of its functional magnitude which is required for the population of its hinterland.” The
above statement clearly indicates that mere agglomeration of population and functions cannot give any place
central importance, unless it has surplus functions to provide the services to its umland.

Study Area:

Beed has been a Marathi speaking District in the former Hyderabad State. In 1956, this district had
been a part of the Marathwada at the time of formation of Bi-lingual State. This district was included in the
State of Maharashtra, the Marathi-speaking state in 1960. In August 1982, the region as well as the district
was divided and 43 villages along with 11 wadys from the Renapur Mandal in Ambajogai Tehsil were
included in Latur District.

Beed District is situated at the Central West of the Aurangabad. It is lies between 18°28” North
latitudes 19°28” North latitudes and between 74°54’ East and 76°57" East longitudes. It is surrounded by
Aurangabad and Jalna in the North, Parbhani and Latur in the East, Ahmednagar and Osmanabad in the South
and Ahmednagar in the West. Godavari is the most significant river that flows on the borderline of Georai and
Majalgaon Tehsils.

Objectives:
The specific objectives of the present study are:
1. To study centrality and central places of settlement of Beed district.

Methodology:

The non-availability of data imposes serious constraints on the choice of method to be adopted.
Considering the developing nature of the study region, care has been taken in the selection of central
functions. In all twenty three functions have been selected for calculating centrality by two methods (Table
No. 1.1).

While selecting functions, functions of different order have been selected to avoid the problem of
equivalence. The lower order functions like post office, Bus stand, High School etc. The medium order
functions like Higher Secondary School, Degree College etc. and higher order functions like Market yard,
District headquarters, Professional Colleges etc. are selected.

Using the data for the above mentioned central functions and centrality of settlements is calculated by
surplus service capacity index method of Shete, S.T. For comparison and justification for the choice of
method, centrality has been also calculated by using Location Quotient Method of Davies.
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Table No. 1.1: Selected Central Functions

Sr. No. Central Functions

High school

Higher Secondary School

Senior College (ASC)

Professional College

Civil Hospital

Private Hospital

Radio center

Medical Store

Bank

Telephone Exchange

Post Office

News paper

Railway Station

Agro Service Centre

Vegetable Broker

Agricultural Produce Broker

Cloth Centre

S.T. Bus Depot

Kirana Shop

Auto Repairing Work Shop

S S N e N Y N el L i L
SIS0 ol Gl m oo 2| S]o|e| o |n| & w|ro|—

Printing Press

Cinema House

N
o

N
W

District Headquarter

Source: Census of India, 2001.

Measurement of Centrality by ‘Surplus Service Capacity Index Method:
The following equation gives the ‘Surplus Service Capacity Index’.

P
S = G (I)
Whereas,
Sx = Mean service value of function ‘X’ in terms of population.
P = Total population of the study region.
Nxr = Total number of functional units of function ‘X’ in the study
region.
Sp = Nxc x Sx (ID)
Sp = Total service value of function ‘x’ at central place in terms
of Population.
Nxc = The number of units of function ‘x’ at the central place.
SSc=Sp—-Cp (I11)
SSc = Surplus service capacity of the central place for any function
‘x” In terms of population.
Cp = Population of the central place.
SSci=SScl + SSc2 + SSc3 + ..SSen Iv)

SSci = Surplus Service Capacity Index (Total Centrality Value) of
a central place (measured in term of population).

Measurement of Centrality by Davies Method :
Davies (1967) has used this method for South Wales. In this method a score for any single unit of

function is calculated by the following formula.

= - 100
T
Whereas,

C = Score for any function.

t = One unit of function t.

T = The total number of functional units of function ‘t’ in the area.

With this method centrality scores for all functions have been calculated and sum of individual
centrality scores for all functions at any central place gives composite locational index.
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The calculated centrality scores for all urban places in the study region are given in Table No. 1.2 and
shown in Map. No. 6.1 and 6.2 with Surplus Service Capacity Index Method as well as Location Quotient
Method.

Regional Analysis of Centrality :

The spatial distribution of centrality scores for individual tahsils by Surplus Service Capacity Index
Method and Location Quotient Method are shown in Map. No. 6.1 and 6.2. The Surplus Service Capacity
Index method indicates that, in the northern and southern part of the region with a sparse population has small
settlements and the centrality score of most of the settlement is very low. The higher centrality score of
settlement is found in the middle part of the region where prosperity is more than northern and southern part
of the study area.

The comparative analysis of the two methods shows that the ranks obtained by settlements by Surplus
Service Capacity Index Method and Location Quotient Method are same for the eleven tahsils but different for
two tahsils. The two tahsils are Patoda and Ambajogai. Both Surplus Service Capacity Index Method and
Location Quotient Method give appropriate functional importance of the tahsils.

Table No. 1.2: Centrality Scores of Settlements Calculated by Surplus Service Capacity Index and Location
Quotient Method, with Population Size and their Ranks

Centrality C\,e;tl:':gty
Name of the Value by P Rank By
Sr. No. . \ Rank Location Rank . .
Tahsil Surplus Service ) Population Size
Capacity Index e
method
1 Ashti 1944.98 2 266.27 2 3
2 Patoda 1289.75 7 125.08 6 9
3 Shirur K. 942.32 10 89.15 10 8
4 Georai 1872.55 3 243.9 3 2
5 Manjlegaon 1420.97 5 141.24 5 5
6 Wadwani 1054.21 9 98.42 9 11
7 Beed 4314.73 1 1290.79 1 1
8 Kaijj 1709.39 4 211.19 4 4
9 Dharur 745.65 11 75.85 11 10
10 Parli 1172.57 8 101.7 8 7
11 Ambajogai 1307.34 6 112.42 7 6
Source: Compiled by the Researcher.
4 ) vl N

BEED DISTRICT BEED DISTRICT

Centrality of Settlements .
(Based on Surplus Service Capacity Index Method) Centrality of Settlements

(Based on Surplus Location Quotint Method)

Centrality Scores

- 3000
Y 2000 . 1000
\ Q ) 1000 \ 1 100 N
050k 0 15‘ 30 Km.
) e
N Source: Compled by the Researcher ) \__ Source: Compiled by the Researcher j
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Results:

The centrality of settlements in the study area has been calculated by selecting important functions.

Centrality ranks calculated by using ‘Surplus Service Capacity Index’ and ‘Location Quotient Method’ are
nearer to match each other. The Surplus Service Capacity Index method indicates that, in the northern and
southern part of the region with a sparse population has small settlements and the centrality score of most of
the settlement is very low. The higher centrality score of settlement is found in the middle part of the region
where prosperity is more than northern and southern part of the study area.

According to ‘Surplus Service Capacity Index’ Beed ranks first, Ashti ranks second, Georai ranks

third, Kaij ranks fourth, Manjlegaon fifth, Ambajogai ranks sixth, Patoda ranks seventh, Parli ranks eighth,
Wadwani ninth, Shirur Kasar tenth and Dharur ranks eleventh in centrality order.

References:
1. Christaller, W. (1933) : “The Central Places of Southern Germany”, by C. Baskin, Prentice Hall.
2. Dande, V. C. (2012) : “Morphological and Functional Analysis of Urban Centres in Latur District.”
(Unpublished Ph.D. Thesis), S.R.T.M.U. Nanded.
3. Davies, R. L. (1969) : “A Note on Centrality and Population Size”, Professional Geographer, 21, PP. 112.
4. Davies, W. K. D. (1967) : “Centrality and Central Place Hierarchy,” Urban Studies, 4, pp.61-79.
5. Johnson, J. H. (1967) : ‘Urban Geography : An Introductory Analysis’. Pergamon Press, Oxford, p.92.

Peer Reviewed Journal | ( Impact Factor 5.707 ) | www.aiirjournal.com Mob.No. 8999250451 | 19




Aayushi International Interdisciplinary Research Journal ( AIIR]) | ISSN 2349-638x | Special Issue No. 44 |

Geographical Study of Population in Marathwada Region

Dr. V. V. Khadke
Coordinator, Dept. of Environmental Studies,
Shri.Madhavrao Patil College, Murum, Dist. Osmanabad.

Abstract:

In the present study an attempt has been made to analyze the characteristics of Population in Marathwada
region. The growth of population in Marathwada was not satisfactory as it was a little bit slow. The unfavorable
circumstances hit hard the growth of population in Marathwada. “The general condition of health is far from
satisfactory remarked the Director of Public Health”. This speaks of the paucity of medical facilities in Marathwada
which resulted in slow growth of population. In other words there was a high growth rate of mortality. Decline in the
growth of population can be attributed to the non-availability of adequate quantity and quality of food in Marathwada,
coupled by the shortage of the medical facilities. In this paper we focused on socio-economic characteristics of
population in Marathwada.

Keywords: Population growth, literacy, age structure and sex composition.

Introduction:
Socio-economic conditions of the population in any region are
governed by certain basic characteristics of the population like sex, T

composition, age structure, marital status, educational status. However,
these characteristics are mainly depending upon the physical and cultural
environment of the region. :
Study area: | w

Marathwada region comprises of eight districts. Geographically it is
located on 74° 20” east longitudes and 17° 50' to 20° 40' latitude form the e |
part of vast Deccan Platue all of India and one of the sixth divisions of the |————
state. The study area is bounded by Vidharbha region on the north by
Andhra Pradesh on the east andsouthwest by Karnataka. The highest
temperature during the summer days is about 43°.3 C while the lowest
during winter nights is about 6.0°. On the basis of climatic data that the
study area falls 600 to 1100 mm is the annual rainfall.

Aim and objectives:

The specific objectives of the study area as follows:

1) To find out the changing characteristics of Population.
2) To understand the structure of Population.
Database and Methodology:

The present study is based on district level data of 2001 to 2011 Census of India. Secondary data has
been collected and completed by new statistical techniques. The results have been brought through table and
maps.

Result and Discussion:

The structure of population in an area, the resource availability and utilization pattern are closely
associated with socio-cultural and economic development.
Growth of Population:

The growth of population in an area is the index of its economic development, social awakening,
cultural background, historical events and political ideology. The distribution of population refers to the wax
in which the people are spaced over the earth’s surface.

Table No. 1.1: Population of Marathwada (2001 — 2011)

Sr. No. Districts Population Volume of change in
2001 2011 Total Percentage

1 Aurangabad 2897013 3695928 798915 25.78
2 Jalna 1612980 1958483 345503 11.16
3 Beed 2161250 2585962 424712 13.70
4 Osmanabad 1486568 1660311 173743 5.60
5 Latur 2080285 2455543 375258 12.11
6 Nanded 2876269 3356566 480297 15.50
7 Parbhani 1527715 1835982 308267 9.95
8 Hingoli 987160 1178973 191813 6.20

Total 15629240 18727748 3098508 100

State 94029964 112372972 82792667

% to state 16.62 16.66 3.74

Source: Census of India, 2001, 2011, Part II, B, Page No. 4
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The population of Marathwada region has increased from 15629240 personals in 2001 to 18727748 in
2011 Census. It is observed that, in Aurangabad district, there has been a tremendous Variation in the
population, whereas it was minimum in Osmanabad districts (5.60 %), Hingoli (6.20 %) and Parbhani (9.95
)
Table No. 1.2: Sex wise Literacy rate in Marathwada

Sr. No. Districts 2001 2011 Vol. of Change in Total
Total | Male | Female | Total | Male | Female | Total | Male | Female
1 Aurangabad 72.47 | 84.88 60.06 80.06 | 89.31 70.81 7.59 4.43 10.75
2 Jalna 41.61 | 79.15 49.07 73.26 | 85.25 61.28 31.65 6.1 12.21
3 Beed 67.61 | 80.70 54.52 73.14 | 83.99 62.29 5.53 3.29 7.77
4 Osmanabad 68.65 | 80.42 56.89 75.99 | 85.31 66.67 7.34 4.89 9.78
5 Latur 71.17 | 82.94 59.40 78.72 | 87.42 70.02 7.55 4.48 10.62
6 Nanded 31.19 | 80.44 54.35 76.65 | 86.62 66.68 45.26 6.18 12.33
7 Parbhani 65.82 | 79.63 52.02 47.96 | 85.66 64.27 9.17 6.03 12.25
8 Hingoli 65.94 | 80.71 51.02 75.73 | 86.73 64.73 20.79 6.02 13.56
Total 62.10 | 72.10 54.68 76.06 | 86.28 65.84 16.85 14.18 11.16
Source: Census of India, 2011.
Literacy:

Literacy is an important characteristic of population. As per 2001 Census male literacy was 80 to 81
% and 51 to 56 % female literacy, whereas 86.28 % male and 65.84 % female are literate in the year 2011.
Aurangabad has relatively higher literacy rate than other districts in Marathwada. (Male 89.31 % and female
70.81)

Age Structure:

Age structure is one of the most vital characteristics of population. It is an index of persons having
capability to perform socio-economic activities in a region. More than % of the people are in the age group of
15 — 59 years, which is real working force at a particular period.

Table No. 1.3: Age GroupWise population in Marathwada

Sr. No. Districts 0-4 5-14 15-59 Above 59 Total
1 Aurangabad 326108 738430 1569313 263162 2897013
2 Jalna 178918 427445 832728 173889 1612980
3 Beed 230310 561900 1118331 250709 2161250
4 Osmanabad 154917 362971 779086 189612 1486586
5 Latur 225429 527753 1094509 332594 2180285
6 Nanded 322834 775152 1503051 275222 2876259
7 Parbhani 171802 408566 786399 160948 1527715

8 Hingoli 114337 260863 507637 104323 987160

Total 1724655 4063080 8191054 1750459 15729248

% to state 10.97 25.82 52.08 11.13 100

Source: Census of India, provisional table.
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Sex Composition:

Sex composition commonly referred as sex ratio. It is an index of socio-economic conditions
prevailing in an area and is a useful tool for regional analysis .Generally it affects the growth of population,
marriage rates, occupational structure and helps in understanding the employment and consumption pattern.
Sex composition of a region is usually expressed as number of female per thousand male. The sex ratio in the
region of above 950 female per 1000 males was observed in Parbhani, Hingoli and Jalna districts, as per
Census 2001. Whereas it is declined in tremendous level I Census 2011. As well as in Beed district it is
declined to higher percentage in rural area. On the other hand urban sex ratio has been increased in all districts
of Marathwada in 2001 to 2011 years. This table reveals that Latur, Aurangabad and Nanded districts have
positive change in urban sex ration in 2001 year. The table No. 4reveals that age group wise population in the
study area is 52.08 percent 15 — 59 age group of population observed to state, whereas 10.97 percent and
11.13 percent is observed in the age group of 0 — 4 and above 59 populations respectively. On the other hand
Aurangabad and Nanded districts have found higher population in group of 0 — 4 and 5 — 14 age, but above 59
group of population has been observed in Latur district. Out of total population 17, 50,459 populations are
above 59 age group.

Table No. 1.4: Sex ratio by residence in Marathwada

Sr. | Districts Number of females per thousand males Vol. of Change in Total
No. 2001 2011
Total Rural | Urban Total Rural Urban Total | Rural | Urban
1 Aurangabad 925 936 905 917 919 914 -8 —-17 +9
2 Jalna 951 955 931 929 929 933 -22 —26 +2
3 Beed 936 939 923 912 909 926 24 -30 +3
4 Osmanabad 932 933 926 920 918 930 —-12 -15 + 4
5 Latur 935 940 916 924 923 927 —11 —-17 + 11
6 Nanded 942 947 925 937 940 931 =5 -7 +6
7 Parbhani 958 968 937 940 938 940 -18 -30 +3
8 Hingoli 953 956 937 935 934 939 -18 22 +2
Total 941.50 | 946.75 | 925 926.75 | 926.25 | 930.75 14.75 | =20 +5.75

Source: Census of India, 2011, Page No. 16, 8.
Conclusion:
The conclusions of this regional study are as follows:
1) There is an impact of population on socio-economic condition.
2) There is a change in the population structure in the entire study region.
3) Higher concentration of population growth has been observed in Aurangabad district.
4) The literacy of sex has been increased in the year 2011.
5) Sex ratio has been decreased in the rural areas whereas it is increased in urban areas.
6) Higher percentage population is observed in 15 — 59 group.
References:
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Abstract:

The growth of population, whatever its rate may be, gradually raises the man-land ratio and causes
increase in the demand for food and other products. Consequently the same unit of land requires to
accommodate more people and to meet the increased demand. In an agricultural area where there has been
high growth of population but limited scope for further expansion of cropland, intensification of cropping is
one of the possible ways for increasing output. Intensification of cropping is, in fact, a process by which the
annual yield capacity of an unit-area can be enhanced. Normally the yield capacity of land is increased by
raising more than one crop from the same land and thus, the intensity of cropping often refers to the number
of crops raised in an area during an agricultural year.Cropping intensity and population density both are
near about stable in the Latur district from 2001 to 2011.

Keywords: Population growth, growth rate of population, Population density, cropping intensity

Introduction:

Population growth and its increasing density exert pressure on cropping pattern. There are only two
ways to satisfy the increasing food and other agricultural demands of the District rising population: either
expanding the net area under cultivation or intensifying cropping over the existing area. Cropping intensity
plays an important role in the agricultural development of any region. Higher cropping intensity shows
intensive use of land for agricultural purpose. Its significance is further increased in view of the rising
pressure of population on land.It may be seemed that areas of high population pressure have higher productive
intensity and higher frequency of cropping. This lead to the conclusion that increases in population pressure
may cause increase cropping intensity in the agricultural system.

Study Area:

Latur district is located on the map to the South-East of Maharashtra on the border of Maharashtra and
Karnataka. The district of Latur lies between 17° 52" north latitudes to 18° 50" north latitudes and 76 ° 18" east
longitudes to 79° 12' east longitudes. The maximum east-west length of Latur District is 106 km and north-
south length is 109 km. It has a total area of 7157 sq.kms and proportion as compared with Maharashtra state
is about 2.33 %. The proportion of area of the Latur district in Marathwada division is about 11.34 %.

Objectives:

The following objectives has been taken for achieve result of this research paper.
e To know the changes in cropping intensity.
e To examine the growth of population.

Data base and Methodology:
The present study is entirely based on secondary data and study period for the year 2001 and 2011.
The secondary data is collected from socio — economic review and District census hand book. For calculating
cropping density formulae is used.
Gross Cropped Arvea

I'ndex of Cropping Intensity = = 100
r pPing : Net Sown Area

Tahsilwise Population Growth and Density:

There is decline in growth rate of population during the decade of 2001 to 2011 in Latur district. The
total population growth of Latur district was increased by 17.97% during the decade of 2001-2011. Latur
tahsil recorded highest growth rate of total population that is 26.04% whereas in other tahsil of the study
region the growth rate of total population is observed between 10.45 to 26.02 % during the decade of 2001-
2011.
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Table No. 1.1: Tahsilwise Density of Population in Latur District: 2001 to 2011

Density of Population ( Per | Change in Persons .
Sr. No. Tahsil sz)ty ’ Per knd @001 | Grovth Ratein %
2001 2011 to 2011) 2001 to 2011
1 Latur 543 684 141 26.04
2 Renapur 221 258 36 16.36
3 Ahmadpur 254 302 47 18.65
4 Chakur 235 266 31 13.25
5 Jalkot 199 251 52 26.02
6 ShirurA. 224 253 29 12.75
7 Ausa 222 245 23 10.47
8 Nilanga 272 310 37 13.69
9 Deoni 223 246 23 10.45
10 Udgir 340 405 64 18.94
Total District 291 343 52 17.97

Source: District Census Hand Book of Latur District, 1991.

(The figures of 2001 census are taken from the CD distributed by statistical Dept., Latur district).

The total density of population in Latur district according to the population census of 2001 was 291
persons per sq.km. It was increased up to the 343 persons per sq.km. in 2011. It means growth of 52 persons
per sq.km. in density of 2001.

The density of population varies from tahsil to tahsil. The highest total density of population found in
Latur tahsil is 684 persons per km® while the lowest total density of population recorded in Ausa tahsil is 245
persons per km® in 2011. Positive change in density of population was observed in all tahsils from 2001 to
2011.

Analysis of Cropping Intensity:

Cropping intensity refers to rising of a number of crops from the same field during one agriculture
year. Thus, higher cropping intensity means that a higher portion of the net area is being cropped more than
once during one agricultural year. This also implies higher productivity per unit of arable land during one
agricultural year.For instance, suppose a farmer owns five hectares of land, and gets the crop from these five
hectares during the kharif season and, again, during the rabi season he raises a crop from three hectares. He,
thus, gets the effective produce from eight hectares, although he owns only five hectares physically. Had he
raised crop from five hectares totally, his cropping intensity would have been 100 per cent, while now it is 160
per cent.

Table No. 1.2: Tahsilwise Agricultural Cropping Intensity in Latur District: 2001 to 2011

. Index of Cropping | Index of Cropping | Vol. of Change 2001-
Sr. No. Tahsil Intensity 2001 SHe Intensity 2011 - 2011 i
1 Latur 132.30 122.44 -9.86
2 Renapur 141.60 136.09 -5.51
3 Ahmadpur 114.12 132.79 18.67
4 Chakur 117.44 122.49 5.05
5 Jalkot 123.10 138.03 14.93
6 ShirurA. 142.04 132.83 -9.21
7 Ausa 138.84 130.70 -8.14
8 Nilanga 152.37 129.00 -23.37
9 Deoni 121.51 133.58 12.06
10 Udgir 121.51 141.99 20.48
Latur District 130.62 130.22 -0.40

Source: Compiled by Researcher.

Cropping intensity of Latur district has been slightly decreased from 130.62 to 130.22 from 2001 to
2011. It means cropping intensity is slightly decreased with slightly increasing density of population in Latur
district. In other words cropping intensity and population density both are near about stable in the study
region.

The highest positive change in cropping intensity has been found in Udgir tahsil (20.48) and the
lowest positive change found in Chakur tahsil (5.05) during the period2001 to 2011.The highest negative
change in cropping intensity has been found in Nilanga tahsil (-23.37) and the lowest negative change found
in Renapur tahsil (-5.51) from 2001 to 2011.

Cropping intensity is depend upon how many times same field has been cultivated in a year. It means,
within a year more than twice the same area has been cultivated. Cropping intensity is nothing but it is the
ratio between gross cropped area and net sown area. It shows the level of agricultural development.
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Results:

The study reveals that decline in growth rate of population during the decade of 2001 to 2011 in Latur
district. Slightly increasing (52 persons per km?) density of population in the study region from 2001 to 2011.
Cropping intensity of Latur district has been slightly decreased from 130.62 to 130.22 from 2001 to 2011. It
means cropping intensity is slightly decreased with slightly increasing density of population in Latur district.
In other words cropping intensity and population density both are near about stable in the study region.
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1. Chandana R.C. and Sidhu M.S. (1980): “Introduction to Population Geography”, Kalyani Publisher, New
Delhi.

2. http://www.censusindia.gov.in/DigitalLibrary/MFTableSeries.aspx
3. Majid Husain (2007): “Systematic Agricultural Geography”, Rawat Publications, Jawahar Nagar, Jaipur.
4. Dr. D.K. Shrivashtava (2006): “Agricultural Geography”, published by Intellectual Book Bureau, Bhopal.

Peer Reviewed Journal | ( Impact Factor 5.707 ) | www.aiirjournal.com Mob.No. 8999250451 | 25 |




| Aayushi International Interdisciplinary Research Journal ( AIIR]) | ISSN 2349-638x | Special Issue No. 44
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Abstract:

Geographers have always been closely related with spatio-temporal analysis of the regional and ecological
landscape of the earth. The significance of regional analysis is really core of all geographic investigation. The regional
aspects of cultivation, crop concentration and combination etc. are fundamental. Agricultural landuse planners have
paid considerable attention to such studies.

Keywords: Crop Combination, Agricultural region, variation.
Introduction:

An important aspect of agricultural geography as it provides a good basis for agricultural
regionalization is the study of crop combination. The crops are generally grown in combinations and it is
really that a particular crop occupies a position of total isolation other crops in a given area unit at a given
point of time. The distribution maps of individual crops are interesting and useful for planners but it is even
more important to view the integrated assemblage of the various crops grown in an Arial unit. For a
comprehensive and clear understanding of the agricultural mosaic of an agro climatic region and for the
planning and development of its agriculture, a systematic study of crop combinations is of great significance.
Objectives:

The main objectives of study are:

1) To study the crop combination of the study region.
2) To understand the regional variation in crop combination study region.
3) To suggest the remedies to sustainable development.

Study Area:
Latur district is located on the map to the South-East

of Maharashtra on the border of Maharashtra and Karnataka.
The district of Latur lies between 17° 52' north latitudes to
18° 50" north latitudes and 76" 12' east longitudes to 77° 18"
east longitudes. It has a total area of 7157 sq.kms and
proportion as compared with Maharashtra state is about 2.32
%. It is bounded on the north by the Bid and Parbhani
districts, on the north-east by Nanded district, on the south-
east by the Karnataka state and on the north-west and west by
the Osmanabad district.

Latur district comprising 10 tahsils but only seven old
tahsils i.e. Latur, Ausa, Renapur, Ahamadpur, Chakur, Udgir
and Nilanga are considered for the study because of the non
availability of new tahsils data i.e. Deoni, Jalkot and Shirur-
Anantpal. Latur district is well inhabited and total population
is 20,80,285 lived in 5 urban centers and 921 villages
whereas the density of population is 290.60 person per km” as
per 2011 census.

Database and Methodology:

Present study mostly relies on the secondary data
collected through Agriculture Department and District
statistical Department of Latur and District socio-economic
abstract of Latur District. For the present investigation, six
crops are selected and simple statistical method has been used
to present study. For the present study an attempt is made to
delineate the crop combination regions by applying crop
combination method i.e. Minimum standard deviation method
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is introduced by Doi’s method.“The study of crop combination regions constitutes important aspects of
agricultural geography as it provides a good basis for agricultural regionalization (Majid Husain, 2007)” out
of many methods of crop combination the method used by Doi’s have been used for the tahsil wise crop
combination of Latur district from 2005 to 2015.

Crop combination According to Doi’s Method:
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Table No. 1.1 reveals there are six crop combinations in Latur tahsil in 2005 as per Doi’s method viz.
Jowar, Sunflower, Other Pulses, Tur, Other Oil seeds, Mung and there were six crop combination in 2015 viz.
Jowar, Tur, Sugar, Sunflower, Other Oilseed, Mung.

There are five crop combinations in Renapur tahsil in 2005 as per Doi’s method viz. Jowar, Tur,
Cotton, Other Oilseed, Groundnut and there were six crop combinations in 2015 viz. Jowar, Sunflower, Tur,
Other Oilseeds, Mung, Cotton.

Table No. 1.1 Changes in Crops Combination of Latur District

Crop Combination in Latur District by Doi's Method
2005 2015
Crop Crop
Name of the Combination Crops Name of the Combination Crops
Tahsil ( No. of P Tahsil ( No. of P
Crops) Crops)
Jowar, Sunflower, Jowar, Tur, Sugar,
Latur 6 Other Pulses, Tur, Latur 6 Sunflower, Other
Other Oilseeds, Mung Oilseed, Mung
Jowar, Tur, Cotton, Jowar, Sunflower,
Renapur 5 Other Oilseed, Renapur 6 Tur, Other Oilseeds,
Groundnut Mung, Cotton
Jowar, Other oilseeds,
Ausa 5 Sunflower, Tur, Other | Ausa 3 Jowar, Tur, Sunflower
Pulses
Oilscads, Cotton, Jowar, Tur, Mung
Jalkot 6 i ’ Jalkot 6 Cotton, sunflower,
Sunflower, Other .
other Oilseeds
Pulses
Jowar, Tur, Cotton,
Ahmadpur 5 Other Ahmadpur 4 Jowar, Cotton, Tur,
Oilseeds,Groundnut Sunflower
Jowar, Tur, Other
. Oilseeds, Cotton, . Jowar, Tur, Mung,
Deoni 6 Sunflower, Other Dizom > Cotton, sunﬂowe%
Pulses
Jowar, Tur, Cotton, Sugl(f)lvgif;rTllliri’ce
Chakur 5 Other Oilseeds, Chakur 6 ’ ’
Groundnut . Other
Oilseeds,Groundnut
Jowar, Other Pulses,
. Sunflower, Other - Jowar, Tur,
Nilanga 7 Oilseeds, Tur, Gram, Nilanga 5 Sunflower, Gram
Groundnut
Jowar, Tur, Other
. Oilseeds, Cotton . Jower, Tur,
Udgir 6 Sun ﬂow;r o the; Udgir 6 Sunflower, Mung,
’ Cotton, Other Oilseeds
Pulses
Jowar, Other Pulses,
. Sunflower, Other . Jowar, Tur,
Shirur Anantpal 7 . ’ Shirur Anantpal 5 Sunflower, Other
Oilseeds, Tur, Gram, .
Oilseed, Gram
Groundnut
Jowar, Tur, Other Jowar, Tur,
. Oilseeds, Other - Sunflower, Other
Total District 6 Pulses, Sunflower, Total District 6 Oilseeds, Mung,
Groundnut Cotton

Source : Computed By Researcher.

There are five crop combinations in Ausa tahsil in 2005 as per Doi’s method viz. Jowar, Other
oilseeds, Sunflower, Tur, and Other Pulses and there were three crop combinations in 2015 viz. Jowar, Tur,
Sunflower.

There are six crop combinations in Jalkot tahsil in 2005 as per Doi’s method viz. Jowar, Tur, Other
Oilseeds, Cotton, Sunflower, Other Pulses and there were six crop combinations in 2015 viz. Jowar, Tur,
Mung, Cotton, sunflower, other Oilseeds.There are five crop combinations in Ahmadpur tahsil in 2005 as per
Doi’s method viz. Jowar, Tur, Cotton, Other Oilseeds, Groundnut and there were four crop combination in
2015 viz. Jowar, Cotton, Tur, Sunflower.There are six crop combinations in Deoni tahsil in 2005 as per Doi’s
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method viz. Jowar, Tur, Other Oilseeds, Cotton, Sunflower, Other Pulses and there were five crop
combinations in 2015 viz. Jowar, Tur, Mung, Cotton, sunflower.

There are five crop combinations in Chakur tahsil in 2005 as per Doi’s method viz. Jowar, Tur,
Cotton, Other Oilseeds, Groundnut and there were six crop combination in 2015 viz. Jower, Tur, Sunflower,
Rice, Other Oilseeds, Groundnut.There are seven crop combinations in Nilanga tahsil in 2005 as per Doi’s
method viz. Jowar, Other Pulses, Sunflower, Other Oilseeds, Tur, Gram, Groundnut and there were four crop
combination in 2015 viz. Jowar, Tur, Sunflower, Gram. There are six crop combinations in Udgir tahsil in
2005 as per Doi’s method viz. Jowar, Tur, Other Oilseeds, Cotton, Sunflower, Other Pulses and there were six
crop combinations in 2015 viz. Jower, Tur, Sunflower, Mung, Cotton, Other Oilseeds. There are seven crop
combinations in Shirur Anantpal tahsil in 2005 as per Doi’s method viz. Jowar, Other Pulses, Sunflower,
Other Oilseeds, Tur, Gram, Groundnut and there were five crop combinations in 2015 viz. Jowar, Tur,
Sunflower, Other Oilseed, Gram.

There are six crop combinations in Latur district in 2005 as per Doi’s method viz. Jowar, Tur, Other
Oilseeds, Other Pulses, Sunflower, Groundnut and there were six crop combinations in 2015 viz. Jowar, Tur,
Sunflower, Other Oilseeds, Mung, Cotton (Map No. 1.2A, 1.2B).

Results:

1. The crop combination of Latur district is largely varying from tahsilwise.

2. The high crop combination is observed in only two tahsils i.e. Nilanga and Shirur Anantpaltahsils of Latur
district.

3. The low crop combination is observed in only Ausa tahsil and expecting whole district the medium crop
combination is observed.
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Spatial Distribution of Population Density in Selected Villages of Adilabad District of
Telangna, Bidar District of Karnataka and Nanded District of Maharashtra
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Matoshri Kesharbai Kale Adyapak Vidyalaya, Latur.

Abstract:

Distributions of population in an area constitute an important segment of population studies. While distribution,
the concepts are quite interrelated and used simultaneously. Distribution of population refers to the way people are
spaced over the land; it emphasizes the pattern of actual place location of a population. Distribution of population
measures the degree of population concentration or dispersion. On the other hand density of population is most
revealing and is useful tool in the analysis of diversity of man’s distribution in space. It is a simple concept of relating
population size to the land area with a view to assessing the pressure of population upon the resource of area. It is
generally expressed in terms of person per sq.km or per sq. mile of land area rather than of gross area. Density of
population per unit of area represents the ratio of population to land (Desai, 1985). As per 1961, Nanded, Nizamabad
and Bidar district crossed the figure of one hundred persons per sq.km. and 1981, all district crossed the figure of one
hundred persons per sq.km. Fast growth in density of population is noticed during the decade 1991-2011. According to
1991 census, density of the study area was 222, 155, 295 and 276 persons per sq.km. WithNanded, Adilabad, Nizamabad
and Bidar district respectively. Arithmetic density of the study area remains lower during the period of seventy years.
Keyword: Spatial Distribution, Growth, Density.

Introduction:

The pattern of population distribution is influenced by the physical conditions such as nature and
degree of fertility of the soil, the nature of the surface, climatic conditions and spatial relations. Excessively
high or low temperature or precipitation influences the degree of soil erosion, vegetative growth and in turn
nature of economic activities, particularly agriculture, which influences pattern of population distribution. The
region of difficult terrain and high altitude, due to limitations put by these on nature of economic activities,
have generally low population densities. Nature of soil affects land use pattern in and area. Availability of
certain important economic minerals also exerts a pull on population.

Socio-economic factors also largely govern the aerial spread and degree of concentration of
population. The influence of the physical factors on distribution of population also depends on the ways of life
of the people. According to james “the significance to man of the physical features of the land is determined
by culture and therefore any change in the attitudes, objectives or technical abilities of the people inhabiting
on area requires revaluation of the significance of the land.” For obvious reasons the pattern of spatial
distribution of an agricultural population is totally different from that of a population engaged in non-
agricultural activities. The techniques of productions are intimately related to the types of economic activities,
which in turn influence the distribution of population. The steps taken to implement social policies related to
the distribution of population also depend, in part, upon the existing farm of social organization.

According to 2011, arithmetic density of the districts was Nanded (319), Adilabad (170), Nizamabad
(321) and Bidar (312 persons per sq.km) respectively. This is significantly lower than that of Maharashtra in
the same year which was 365 persons per sq.km or less than that of India, which was 382 persons per sq.km.
The density of population for the study region has been lower than that for Maharashtra as well as for India
since 1951. In the decade of 1951 density of the study area increases, it is mainly due to low mortality rates
caused by plague epidemic.

Study Region:

Nanded district lies in the Godavari basin and the eastern most district of Maharashtra. It has a
population 33,61,292 as per 2011 census. It is situated on the northern bank of the godavari and has grown in
importance as a commercial center. Nanded district covers an area of 10528.00 km’. In terms of area and
population it forms 3.42 Percent and 2.55 percent of the state respectively.

Objectives:
4. To study the changes between growth
5. To study the changes between density

Database and Methodology:

The attempts have been made by the researcher to examine population structure during the 30 years
spreading between 1991 to 2011, for which uniform data at circle level is available. The main body of data
used in this study was collected from two sources viz. primary and secondary. The present paper includes
distribution, density of population in the study region. It has been carried out over eight years from 2011 to
2018. The processed data was presented in the form of maps, diagrams and tables. Population concentration is
calculated in relation to percentage of population and area. The number of persons per sq.km or mile is known
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as arithmetic or general density. It is known as general condition for population pressure. It is calculated by
the following formula:
Total Population

Aritmetic Density = —
Total Area

Arithmetic density is closely related to population growth and area of particular location. Whenever
population growth is noticed in only area arithmetic density also increases. If area of only location gets
changes, it may decline or increase it affects on the values of densities. If area declines densities finds increase
or if area increases density gets decline.

Distribution of Density:
Table No. 1.1: Density of Selected Villages in the Study Region
Sr.No. Tabhsils Name of village 2011 2018
Halani 307 369
! Mukhed Honwadaj 339 408
) Degloor Yedur 197 218
cgl00 Khanapur 274 345
- Sagaroli 314 398
3 Biloli Lohagaon 265 319
Bannali 246 295
4 Dharmabad Jarikot 278 334
5 Umari Bothi 149 198
fnatt Goratha 159 195
Mahagaon 133 163
6 Bhokar Borgaon 258 289
7 Hi " Washi 134 154
fmayetage” Tembhurni 130 142
. Apparaopeth 143 176
8 Kinwat Daheli 269 323
. Karanji (T) 661 798
? Tamsi Pippalkhoti 217 239
Kosai 12 15
10 Talamadugu Bharampur 354 426
Jatarala 165 205
11 Bazarhatnoor Tembi 04 136
Wajar 39 48
12 Boath Anduru 80 98
13 Saranepur Potia 176 215
&P Gopalpet 129 162
Downelle 72 98
14 Kuntala Andkur 182 256
Dodarna 155 188
15 Kubeer Sangvi 135 172
Masalga 107 132
16 Tanoor Hangirga 139 167
Ravindapur 635 762
17 Mudhole Edbid 204 245
. Mittapur 99 122
18 Navipet Narayanpur 321 384
19 Ranial Kandakurthi 249 298
anja Kalyapur 360 432
Siddapur 122 137
20 Bodhan Amdapur 417 499
. Hangerga 438 523
21 Kotgir Rampur 137 165
Sonala 129 155
22 Madnoor Rusegaon 150 182
Gundoor 196 237
2 Jukkal Pocharam 210 248
Ekamba 209 251
24 Aurad Santhpur 686 823

Source: Compiled by the Researcher.
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Table No. 1.1 reveals that density above 300 persons per sq.km. for the year 2011 was observed in
Halni, Honwadaj, Sagaroli, Karanji (T), Bharampur, Ravindapur, Narayanpur, Kalyapur, Amdapur, Hangerga
and Santhpur villages whereas medium density of population than 200-300 persons per sq.km, for the year
2011 is observed in Khanapur, Lohagaon, Bannali, Jarikot, Borgaon, Daheli, Pippalkhoti, Edbid, Kandakurti,
Pocharam and Ekamba villages. Density of population below than 200 persons per sq.km. for the year 2011 is
noticed in Yedur, Bothi, Goratha, Mahagaon, Washi, Tembhurni, Apparaopeth, Kosai, Jatarala, Tembi, Wajar,
Anduru, Downelly, Hangirga, Mittapur, Siddapur, Rampur, Sonala, Rusegaon, Potia, Gopalpet, Andkur,
Dodara, Sangvi, Masalga and Gundoor villages.

Highest population density is observed in Santhpur village i.e. 686 persons per sq.km, because this
village is nearby Aurad city. Lowest in Kosai (12 persons per sq.km.) village of Talamadugu Tahsil located on
Bidar highway.

In the year 2018 that density above 300 persons per sq.km. for the year 2018 was found in Halani,
Honwadaj, Sagaroli, Khanapur, Lohagaon, Jarikot, Daheli, Karanji, Bharampur, Ravindpur, Narayanpur,
Kalyapur, Amdapur, Hangerga and Santhpur villages whereas medium density of population than 200 to 300
persons per sq.km, for the year 2018 was shown in Edbid, Kandakurti, Gundoor, Pocharam, Ekamba, Yedur,
Bannali, Borgaon, Pippalkhoti, Jatarala, Potia and Andkur villages. Density of population below than 200
persons per sq.km. for the year 2018 was noticed in Wajar, Anduru, Gopalpet, Siddapur, Rampur, Sonala,
Rusegaon, Bothi, Goratha, Mahagaon, Washi, Tembhurni, Apparopeth, Kosai, Tembi, Downelly, Dodarna,
Sangvi, Masalga,

Graph Mo. 1.1: Density of Selected Villages
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Hangirga and Mittapur villages. Highest population density is located in Santhpur village i.e. 823
persons per sq.km, because this village is nearby Aurad City whereas lowest in Kosai (15 persons per sq.km.)
village of Talamadugu Tahsil.

Conclusions:

In 1961, frontier area of the study region Nanded, Nizamabad, Bidar, Andhra Pradesh, Karnataka and
Maharashtra crossed the figure of three hundred and reached to 365 persons per sq.km. and 1971, there is only
one adilabad district nothing crossed the figure of one hundred and reached to 80 persons per sq.km. Fast
growth in density of population is noticed during the decade 1991-2011. Density of Bodhan tahsil is increased
very fast, it may be largely due to changing economic paradigm i.e. industrial activities and consequent
urbanization. Density is not so related with rainfall. In 2011, Highest urban density was observed in Degloor
tahsil with 7364 persons per sq.km it is due to increased industrialization, and consequent urbanization
whereas rural density was high in Ranjal tahsil with 342 persons per sq.km. and lowest rural density was
noticed in Talamadugu tahsil. Rural density of the study area is closely related with soil types, potential
irrigation, and accessibility of transportation means and distance of towns, market centers. Another think,
1991 to 2011 these tahsils was same position in this year.
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Abstract:

This paper discusses the importance of technological innovation to Geography, especially since the formation of
an approach recognized as Evolutionary Economic Geography. The formation of this approach has roots in economics,
which is the object of attention in the first section. Thus, initially discusses technological innovation from the evolution of
the theme in economic thought, considering also some contributions from Milton Santos about the technical dimension.
The next section is about of National Innovation Systems, a theme dear to geographers and one of the most current
approaches on the importance of technological progress for nations. In the last section the Evolutionary Economic
Geography is treated in detail from the theoretical foundations of the sub discipline in the consolidation process. Some
contributions of the Brazilian Geography are indicated at the end of this paper.

Introduction:

The concept of innovation was proposed by Schumpeter over one hundred years ago, however, the
studies dedicated to the theme have only gained strength in the last decades. This appreciation of
technological innovation emerged once a linear approach, in which innovation takes place in a sequential
fashion starting with scientific research, had been surmounted in favor of the adoption of a systemic
perspective of the phenomenon. In this systemic approach the perspective of the National Innovation Systems
stands out, with the contribution of economists who are not only inspired by Schumpeter, but also by other
fields of knowledge to construct the subdiscipline known as Evolutionary Economics. This approach inspired
geographers to look for a perspective that valued the territorial dimensions of innovative processes from new
categories. Evolutionary Economic Geography emerged in this scenario, approaching technological
innovation with hitherto unused theoretical contributions. This is the trajectory discussed in this article, which
aims to contribute to the debate in Brazilian Geography regarding the importance of carrying out studies
focused on the relationship between territory and innovation.

Accordingly, this article initially highlights the importance of studies of innovation in a national context
of the appreciation of the theme by academics, public officials and private agents. This appreciation can be
verified, for example, in various economic studies on the subject, especially those published by the Institute of
Applied Economic Research (IPEA). Within the ambit of public administration, the federal government’s
recent industrial plans (PITCE, PDP and Brasil Maior) make clear the government’s growing concern to
promote the country’s autonomous development based on the incorporation of technological progress by the
productive sectors. This thesis is reinforced by the incorporation of the term innovation into the title of the
Ministry for Science and Technology in 2011. (One possible criticism is that the plans reflect the discursive
strategy of the government of the day, more than effective action in the field of scientific, technological and
innovation policy.) For the national business community, despite the insufficient innovative advances when
comparing Brazil to central countries, there is a consensus that technological progress is a fundamental
element to reach higher levels of competitiveness. Thus, there is a broad consensus on the importance of
innovation for national development and Brazilian Geography can contribute in this field with better targeted
studies on the theme
Technological Innovation:

The theoretical perspective of the phenomenon of innovation has been a debate eminently positioned
in the field of economic theory, but it can also be found in other scientific disciplines; in this study the
emphasis is on the authors of Evolutionary Economic Geography. The first point to be emphasized about
technological innovation is the importance of technical change for development. Above all there is agreement
with the view that the difference in labor productivity largely explains the difference in incomes between
nations. Technical progress is one of the most relevant factors, perhaps the greatest, for the increase in
productivity rates. It should be taken into account that no economic theory is applied in full by governments in
their policies; the theory reveals the perception of the practices underway in specific territories and times and
also inspires the practice of government and businesspeople..

According to Hugo Cerqueira (2002) Evolutionary Economics emerged during a crisis in economic
thinking. Thus, this approach would be one of the responses to the exhaustion of the mechanistic model would
be exceeded by more systemic approaches. The difficulty in analyzing the processes of change by the
previously established economic theories motivated researchers in the field to look for new categories to
interpret, for example, the technological changes in the behavior of companies and consumers. The criticisms
of the limitations of current economic theories are directed not only at the neoclassical approach, but also the
Austrian school and Marxist approaches. In the field of economic thinking the main references for the
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construction of an approach that incorporates the evolution of processes are: Schumpeter, as outlined above,
and Veblen, followed by the American Institutionalists. Essletzbichler and Rigby (2010, p. 43) argue that
evolutionary economists have progressed in fields where neoclassical economics was not capable of offering
satisfactory answers, namely, economic growth, technological change, industrial evolution, the nature of
competition and the role of institutions in directing individual behavior. On the other hand, even if the
criticism of the complete information and perfect rationality found in the neoclassical school is a common one
among evolutionists, this group is still far from formulating a research paradigm in common, agreeing on
basic principles.

System of Innovation:

After the end of the Second World War, an understanding of technical change based on the linear model
of innovation began to prevail, in which companies were considered to be external to the system. In this
model companies were just users of the products and services offered by R&D institutions. In this linear
perspective there is a direct relationship between R&D efforts and technological innovation, a relationship
composed of successive stages initiated by basic research. After various criticisms of this model a new
approach emerged in the 1990s, amid the progress of globalization and the precepts of liberalization. Other
models arose to explain the relationship between science, technology and society.

Among the models that succeeded the linear approach, here the emphasis is on the National Innovation
System. Fagerberg and Sapprasert (2011) recognize a growing scientific production focusing on the theme of
innovation, especially in the 1990s. According to the authors, up to the end of the 1980s and the beginning of
the following decade the literature about innovation was mainly concerned with the company or industry
level. After this period a new harvest of work emerged guided by a more holistic approach, emphasizing the
interdependencies between actors, organizations and institutions that influence innovation and, above all,
much more focused on policy.

The interaction between different institutions to promote technological development in the national
territory is what characterizes the category of the National Innovation System. The need to address these
interactions from a new perspective motivated many authors to propose this new perspective of the innovative
process in a context of the increasing importance of innovation for the development of nations. Numerous
institutions focused on the theme were already active in the country; the challenge was how to articulate these
actors in order to leverage the potential that a coordinated system could offer. Government and businesses
adopted strategies to strengthen this system, and the more attentive researchers sought to formulate categories
that could contribute to the understanding of the phenomenon.

This section presented the category of the National Innovation System and its regional variation, the
Regional System of Innovation. The latter has been the focus used the most in studies that value the
relationship between territory and innovation, due to geographers’ tradition of debating the theme of regional
development. The importance of technological learning to the development of nations was also highlighted,
presenting Viotti’s argument regarding the need to study countries with tardy development using National
Learning Systems. The first two sections have traced a general panorama of studies of innovation, henceforth
the focus will be on the perspective specifically adopted by Geography on the theme.

Geospatial technologies are a term used to describe the range of modern tools contributing to the
geographic mapping and analysis of the Earth and human societies. These technologies have been evolving in
some form since the first maps were drawn in prehistoric times. In the 19th century, the long important
schools of cartography and mapmaking were joined by aerial photography as early cameras were sent aloft on
balloons and pigeons, and then on airplanes during the 20th century. The science and art of photographic
interpretation and map making was accelerated during the Second World War and during the Cold War it took
on new dimensions with the advent of satellites and computers. Satellites allowed images of the Earth’s
surface and human activities therein with certain limitations. Computers allowed storage and transfer of
imagery together with the development of associated digital software, maps, and data sets on socioeconomic
and environmental phenomena, collectively called geographic information systems (GIS). An important
aspect of a GIS is its ability to assemble the range of geospatial data into a layered set of maps which allow
complex themes to be analyzed and then communicated to wider audiences. This ‘layering’ is enabled by the
fact that all such data includes information on its precise location on the surface of the Earth, hence the term
‘geospatial’.

Especially in the last decade, these technologies have evolved into a network of national security,
scientific, and commercially operated satellites complemented by powerful desktop GIS. In addition, aerial
remote sensing platforms, including unmanned aerial vehicles (e.g. the Global Hawk reconnaissance drone),
are seeing increased non-military use as well. High quality hardware and data is now available to new
audiences such as universities, corporations, and non-governmental organizations. The fields and sectors
deploying these technologies are currently growing at a rapid pace, informing decision makers on topics such
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as industrial engineering, biodiversity conservation, forest fire suppression, agricultural monitoring,
humanitarian relief, and much more.

There are now a variety of types of geospatial technologies potentially applicable to human rights,
including the following:

Remote Sensing: imagery and data collected from space- or airborne camera and sensor platforms.
Some commercial satellite image providers now offer images showing details of one-meter or smaller, making
these images appropriate for monitoring humanitarian needs and human rights abuses.

Geographic Information Systems (GIS): a suite of software tools for mapping and analyzing data
which is geo-referenced (assigned a specific location on the surface of the Earth, otherwise known as
geospatial data). GIS can be used to detect geographic patterns in other data, such as disease clusters resulting
from toxins, sub-optimal water access, etc. Global Positioning System (GPS): a network of U.S. Department
of Defense satellites which can give precise coordinate locations to civilian and military users with proper
receiving equipment (note: a similar European system called Galileo will be operational within the next
several years while a Russian system is functioning but restricted).

Internet Mapping Technologies: software programs like Google Earth and web features like Microsoft
Virtual Earth are changing the way geospatial data is viewed and shared. The developments in user interface
are also making such technologies available to a wider audience whereas traditional GIS have been reserved
for specialists and those who invest time in learning complex software programs.

Conclusions:

This paper has sought to demonstrate that there is an ancient research trajectory on technological
innovation: with a stronger tradition in Economics, with classical authors dealing with the theme, and in
Geography, especially from Hégerstrand. However, it is only more recently that the theme has been
incorporated into the agenda of Economic research in an approach that overcomes the linear model of
innovation. Among the perspectives that have overcome this model, special attentions was paid to the
National Innovation System, which has been well received by those geographers dedicated to studying
innovation. After demonstrating the wider picture of studies on the theme, there was recognition of how
Geography has approached technological progress. Next, the main theoretical influences of Evolutionary
Economic Geography were debated, taking this thread as representative of the state of the art in studies
dedicated to the relationship between territory and innovation. Finally, some contributions from Brazilian
Geography on the theme were presented, reaching the conclusion that these studies still are not structured in
such a way that could be seen as a thread dedicated to the subject in the country. On the other hand, it would
not be appropriate to disregard studies on the importance of technology, as an environment, undertaken by
Milton Santos. Neither would it be appropriate do discount the activities of the GRITT, a research group
dedicated to the theme discussed herein. However, it is really necessary to show that, with regard to forming a
sub-discipline, the reflections of the Brazilian Geography about technological innovation are scarce and
poorly structured, and it was exactly this fact that this article has sought to highlight.
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Abstract:

Sex composition is one of the important and dynamic elements of population of any region. Nature of
sex ratios is age selective also; it also differs at time and space level. The sex ratio is a function of three basic
factors of sex ratio at birth, differential at mortality of the two sexes at different stages of life and sex
selectivity among migrants. Sex ratio is gaining an increasing objective significance with the growing
emphasis on the regional planning and regional approach to the population policy.

Keywords: Sex composition, Migration, health, social status etc.
Introduction:

Sex composition is one of the important and dynamic elements of population of any region. The sex
composition influences the marriage and growth rate of population (Khan, 1990). Some other characteristics
of population such as vital rates, migration and occupational structure also influences by the ratio between two
sexes. Since the role of the two sexes is partly contrasting and partly complementary the study of their ratio is
of considerable interest to the population geographers (Chandana, 1973).

Nature of sex ratios is age selective also; it also differs at time and space level. So sex and age
structure of the population illustrates the dynamics and pressure of population. Sex ratio is an index of socio-
economic conditions prevailing in an area and is useful tool for regional analysis (Franklin, 1956). The pattern
of sex ratio explains the employment situation, consumption pattern, social needs of the people and other
socio-economic characteristics of a community (Shrivastri & Koshal, 1998).

The sex ratio is a function of three basic factors of sex ratio at birth, differential at mortality of the two
sexes at different stages of life and sex selectivity among migrants (Clarke, 1960). Sex ratio is gaining an
increasing objective significance with the growing emphasis on the regional planning and regional approach
to the population policy. Thus the knowledge of sex ratio is helpful to understand social, communal and
psychological nature of an area.

Objectives:
This research paper is deals with following specific objectives:
1. To understand the nature and pattern of sex composition of the study region.
2. To find out spatio-temporal changes in sex ratio of the Marathwada region.
3. To observe rural-urban differentials in sex ratio and to explain causes behind the change in the selected
region.
Database and Methodology:

This research paper deals with secondary data of census. Sex ratio data is taken from individual
census handbooks of the district level of 1991, 2001 & 2011.

Data is processed, tabulated, analyzed and shown with the suitable cartographic techniques.
Conclusions are based on the analysis of data. To calculate the sex ratio of the study region following formula
is applied-

P
Sex ratio = P—;x 1000

Whereas:
Pm= Number of males in the particular population of the area.
Pf= Number of females in the particular population of the area.

Temporal variations of Sex Ratio (1961-2011):

In 2011, sex ratio of the study region is worked out to 926 females per 1000 males which was lower
than state of Maharashtra (929) and India (943). This situation is due to high level mortality among females in
all age groups. Infant mortality of female childes are higher due to sex selective abortions. There are
considerable regional variations in sex ratio at rural and urban level of the study area. Rural sex ratio was 949
whereas urban sex ratio worked out to 882 females per 1000 females. Low sex ratio in urban parts is due to
rural urban sex selective migration of males.

Since 1961 to 2011, sex ratio in Marathwada region is continuously declining. Rural- urban sex ratio
is fluctuating in nature. Lowest sex ratio is noticed in 2001 with 947 in rural parts as well as in 2011 it was
registered in lowest in urban parts with 882 females per 1000 males. (fig. no. 1.1)

Table no.1.1 Temporal Variations in Sex Ratio 1961-2011
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Region/Sex Ratio 1961 1971 1981 1991 2001 2011
Marathwada Region T. 964 951 960 944 939 926
Rural 971 992 970 953 947 949
Urban 914 889 914 920 938 882
Mabharashtra 936 930 937 934 922 929
India 941 930 934 937 933 943

Source: Based on Census figures of Maharashtra 2001, 2011.
Spatial variations in Sex Ratio:
Spatial variations in sex composition at district level were observed since 1991 to 2011. According to
1991 census in the study area average sex ratio was 944. Sex ratio above the average was found in Jalna (958),
Parbhani (953), Hingoli (952) and Nanded district with 945 females per 1000 males. In 2001, sex ratio of the
study region is declined to 939 females per 1000 males. Sex ratio at district level also declined excluding
Parbhani (957) and Hingoli district (934). Average sex ratio of the study region declined to 926 females per
1000 males in 2011.
Fig.no 1.1: Temporal sex ratio in Marathwada 1961-2011
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Highest sex ratio was observed in Parbhani district (940) whereas lowest was registered in
Osmanabad district with 920 females per 1000 females. Lower social status of females in the society, lack of
participitation in decision of family, low literacy levels, economically dependency, carelessness about own
health, high mortality rates and high level migration of males from rural to urban parts are the main causes of
low sex ratio in the study region.(Fig. no. 1.2)

Fig. no. 1.2 Sex Ratio of Marathwada Region — 2011 (Per 1000 Males)
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Rural-Urban Differentials in Sex Ratio:
Table No. 1.2: Spatial variations in Sex Ratio in Marathwada Region (1991-2011)

Sr. | Districts/ 1991 2001 2011

No. | Sex Ratio Total Rural Urban Total Rural Urban Total Rural Urban
1 Aurangabad 922 941 884 919 944 905 917 919 914
2 Jalna 958 964 931 952 957 931 929 929 933
3 Parbhani 953 962 923 957 967 936 940 938 946
4 Beed 944 952 906 927 928 922 912 909 926
5 Nanded 945 955 913 943 949 925 937 940 931
6 Osmanabad 937 943 923 930 956 926 920 918 930
7 Latur 942 954 898 934 940 916 924 923 927
8 Hingoli 952 957 904 953 956 937 935 934 939
9 Marathwada 944 953 920 939 947 938 926 949 882

Source: Based on Census of Maharashtra 2001, 2011.
Rural-Urban sex ratio of Marathwada reveals that it differs considerable in rural and urban parts. As
per 2011 census, sex ratio was 949 females per 1000 males whereas at urban parts it was 882 only. The
imbalance in two sex was more in urban areas. This was due to rural-urban migration which was dominated
by males. Employment opportunities at urban areas results in large scale migration. Due to high cost of living
and scarcity of residential accommodation in urban areas, mostly males migrate to urban areas, leaving their
families behind villages. Highest rural sex ratio was registered in Nanded (940) and lowest was in Aurangabad
district (919). In urban parts of the Marathwada, Highest urban sex ratio was registered in Hingoli (939)
whereas lowest was in Aurangabad with 914 females per 1000 males. (Table no. 1.2)
Findings:

v Overall sex ratio of the study region is continuously declining since last five decades.

v' In 1961, sex ratio of the study area was 964 which was declined to 926 females per 1000 males in
2011. It means that there is decline of -38 females.

v’ Sex ratio in Marathwada region was higher than state of Maharashtra and India between the period
1961 to 1991, but it is declined in 2011.

v" There are regional variations at district level in sex ratio of the study area. It is seen that urban sex
ratio is increasing since last two decades, but rural sex ratio is declining excluding some districts of
the region.

Suggestions:

» Sex ratio of the study region is closely related to social, cultural economic and biological factors.

» Evil customs such as dowry system, subordinate status of women’s in the society, low literacy,
economic dependency are the main reasons of high mortality of infant and overall death rates of
women’s.

» Equal status to men and women in the society be implemented. Social attitude and behavior towards
women must be changed. It is needful to respect women’s opinions in family decisions. It is needful
to offer opportunities of higher education to girls in rural parts of the study region.

Economic dependency of females is necessary to stop. So, reservation of 50 percent in education and
employment is needful to offer, government has to make legal provisions.

There is no adequate health facilities and maternity homes at rural parts, so it is needful to provide and
extend health services in rural parts to stop delivery deaths and infant deaths.

Proportion of female baby abortions is still high, it must be prohibited by strict legal ways, role of
society and NGO’s also important.

Migration is sex selective. To stop male migration between rural to urban, employment and earning
sectors is necessary to increase in rural parts of the study area.
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Abstract:

Jalna district is a part of Aurangabad division and is surrounded on the district falls in the southern plateau. It
lies between 19°1° north to 21° 03° North latitudes and 75°.04° East to 76°04 East longitudes. According to District
Census 2011, it has an area of 7718 sq km. with a population of 1959046, male population is 1011473 and female
population is 947573. General Sex-ratio of population is 937 females per 1000 males and Scheduled Caste sex-ratio is
959 female per thousand males. In this research paper analyzes tahsil wise patterns and changes in total, rural and
urban SC population sex-ratio in the study area.

Keywords: Population, sex ratio, rural and urban.
Introduction:

The term ‘Sex-ratio’ is associated to the ‘Population Geography’ and population geography is the
recently developed branch of Human Geography. Sex composition of the human population is one of the basic
demographic characteristics, which is extremely dynamic for any meaningful demographic analysis. Sex-ratio
is a significant social indicator which defined the number of females per thousand males. Sex-ratio is the ratio
of the males to females in a population. Sex-ratio means relative numbers of men and women, can affect
marriage Prospects, labor force participation, other social and economic variables. As per Census 2011, Tahsil
wise SC population sex-ratio is in Bhokardan (954), Jafrabad (952), Jalna (955), Badnapur (965), Ambad
(959), Ghansangvi (980), Partur (961), and Mantha (956). High SC population sex-ratio observed in
Ghansangyvi tahsil (980) and low in Jafrabad tahsil (952). This research paper analyzes tahsil wise patterns and
changes in total, rural and urban Scheduled Caste population sex-ratio in the study area.

Study Area:

Jalna is one district of Maharashtra State. It was formed on 1* May 1981. Jalna district consists of
eight talukas. The range of geographical latitude and longitude of the district is from 19°1” north to 21° 03’
North latitudes and 75°.04" east to 76°04’East longitudes. The Northern part of the district is occupied by the
Ajanta and Satmala hill ranges. The district is a part of Aurangabad division and is surrounded on the district
falls in the southern plateau. Jalna is located on Deccan plateau characterized by basalt rock. The north by
jalgaon district, on the south by Beed district, on the east Parbhani district and Bhuldhana district, and on the
west by Aurangabad district. The geographical area of the district is 7718 sq. km. It is 2.5 percent of
Mabharashtra's area.

According to the 2011 census total population in district is 1959046. Jalna district having 8 towns and
967 villages. The population density of the district was 209 persons per sq. km in 2001 and in 2011 census
that is 254 persons per sq. km.

Objectives:

1) To examine the spatio-temporal distribution and fluctuations of scheduled Caste population sex-ratio.
2) To study the spatio-temporal distribution of rural-urban scheduled Caste population sex-ratio.
Database and Methodology:

The present study is based on secondary data. The data have been collected from the published
Census reports of Maharashtra government; district Census Handbook of Jalna district (1991-2011), Census
abstracts of Maharashtra (2001, 2011) for the understanding of regional variation in SC population sex ratio,
tahsil is selected as a basic unit of study.

Discussion:
Total SC Population Sex-Ratio of district (1981-2011)
Sr. No Year Sex-Ratio Fluctuation
1 1981 951 0 e
2 1991 954 +3
3 2001 962 +8
4 2011 959 -3

Source: District Census Handbook of Jalna, 1981-2011.

Total population sex-ratio and SC population sex-ratio in Jalna district:
This table shows that, the trend of total SC population sex-ratio in study area from the census 1981 to
2011. As per the Census 1981, the total SC population sex-ratio of study area was 951 females per 1000
males, after that total SC population sex-ratio was increased in next Census 1991, and 2001, it was 954, and
962 respectively. In the decades 1981-1991 and 1991-2001, total SC population sex-ratio was improved with
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+3 to +8 points respectively. But in the next census 2011, SC population sex-ratio of study area is 959. In the
decade 2001- 2011, total SC population sex-ratio decreased by 3.
Taluka Wise Sex-Ratio of SC Population (2001-2011)

Sr. Name of SEX-Ratio of SC | Variation
no Tabhsil Population 1020 m Bhokardan
2001 2011 1000

1| Bhokardan 946 | 954 3 = Jaffrabad

2 | Jafrabad 962 952 -10 980 Jaina

3 | Jalna 950 955 +5 960 - —~  mBadnapur

4 | Badnapur 965 965 00

5 | Ambad 952 959 +7 940 1 ~ ™ Ambad

6 | Ghansangvi 980 980 00 920 - — Ghansangyi

7 | Partur 1004 962 -42

8 | Mantha 977 956 21 900 - Partur
Dist.Average 962 959 3 2001 2011 Mantha

Source: District Census Handbook of Jalna, 2001-201 1.

As per the Census 2001, high total SC population sex-ratio was detected in Partur tahsil (1004),
means in Partur tahsil women'’s ratio is high. But as per census 2011, SC population sex-ratio of Partur tahsil
was 962. It means, 2001 to 2011 decade growth was -42. As per the Census 2001 & 2011, Ghansangyvi tahsil
(980), and Badnapur tahsil (965) no changes in sex-ratio.

As per the census 2001 and 2011, decadal growth of total SC population sex- ratio Bhokardan tahsil
is + 8, but Mantha tahsil is -21 and Partur tahsil is -42. In the district from 2001 to 2011, the decade growth of
overall SC population sex-ratio is less than 3.

Taluka Wise Rural SC Population Sex-Ratio 2001 -2011

Sr.no Name of Tabhsil Sex-Ratio 2001 Sex-Ratio 2011

1 Bhokardan 951 959
2 Jafrabad 962 953
3 Jalna 955 935
4 Badnapur 964 965
5 Ambad 952 946
6 Ghansangyvi 980 980
7 Partur 1005 956
8 Mantha 977 957

Dist. Average 965 955

Source: Census Handbook of Jalna District- 2001, 2011.

Taluka Wise Urban SC Population Sex-Ratio 2001 -2011

Sr. no Name of Tabhsil Sex-Ratio 2001 Sex-Ratio 2011
1 Bhokardan 890 899
2 Jalna 946 975
3 Ambad 952 1069
4 Partur 997 989
5 Dist. Average 944 978

Source: Census Handbook of Jalna District- 2001, 2011.

As per the Census 2001, rural SC population sex-ratio of study area is low as compare to the census

2011 SC population sex-ratio. As well as the Census 2001, urban SC population sex-ratio is very low as
compare to the Census 2011, SC population sex-ratio.

Average and SC Population Sex-Ratio in 2001.

Sr. No Name of Tahsil Average Sex-Ratio SC Population Sex-Ratio

1 Bhokardan 951 946
2 Jafrabad 960 962
3 Jalna 940 950
4 Badnapur 948 965
5 Ambad 949 952
6 Ghansangyvi 955 980
7 Partur 963 1004
8 Mantha 959 977

Total Dist. 952 962

Source: Calculated from Census of India — 2001.
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Average and SC Population Sex-Ratio in 2011

Sr. No Name of Tahsil Average Sex-Ratio SC Population Sex-Ratio

1 Bhokardan 928 954
2 Jafrabad 932 952
3 Jalna 935 955
4 Badnapur 934 965
5 Ambad 946 959
6 Ghansangyvi 942 980
7 Partur 948 962
8 Mantha 933 956

Total Dist. 937 959

Source: Calculated from Census of India- 201 1.

Above two tables shows that, the Jalna district average and SC population sex ratio in 2001 and 2011.
As per the census 2001 and 2011, Sc population sex-ratio is more than 10 and 22 respectively in comparison
to the average sex-ratio of the district.

To observe the table of average and SC Population Sex-Ratio in 2001 & 2011, we found some
features of sc sex-ratio.

Some concerned points regarding sc population sex-ratio:

As per the Census 2001, high total SC population sex-ratio was detected in Partur tahsil (1004). In
the Census 2011, high total SC population sex-ratio is not recorded in any tahsil, all tahsils included in
moderate sex-ratio. According to the Census 2001, high rural SC population sex-ratio was observed in Partur
tahsil (1005), and other tahsils was included in moderate sc population sex ratio. As per the Census 2001, low
rural SC population sex ratio was not recorded in any tahsil of study area. According to the Census 2001, the
moderate urban SC population sex-ratio was observed in Ambad (952) and Partur tahsil (997), as well as
Bhokardan (890) and Jalna (946) tahsil was included in low urban sc population sex ratio.

As per the census 2011, high rural sc population sex ratio is not recorded in any tahsil, low rural sc
population sex ratio is observed in Jalna (935) and Ambad (946), and other tahsils is included in moderate sex
ratio. In the Census 2011, high urban SC population sex-ratio is observed in Ambad tahsil (1069), low sex
ratio is Bhokardan (899) as well as moderate sex ratio is Jalna (975) and Partur (989).

Conclusion:

From the Census 1981 to 2001, the increasing trend of total SC population sex-ratio was noted in
study area. But the decade 2001-2011, fluctuations are observed in total SC population sex-ratio. As compare
to the decade 1991to 2001, total SC population sex-ratio of study area, it was declined in 2001-2011.

As per census 2001, the Jalna district average sex-ratio is 952, but SC population sex-ratio is 962. In
the census 2011, the Jalna district average sex-ratio is 937, but SC population sex-ratio is 959. As per census
2001, the Jalna district rural average sex-ratio is 955, but rural SC population sex-ratio is 965. In the census
2011, the Jalna district rural average sex-ratio is 935, but rural SC population sex-ratio is 955. As per census
2001, the Jalna district urban average sex-ratio is 931, but urban SC population sex-ratio is 944. And as per
census 2011, the Jalna district urban average sex-ratio is 944, but urban SC population sex-ratio is 978
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Abstract:

Among climatic elements rainfall is the most important element which plays a vital role in the distribution as
well as development i. e. towards plant succession. It is the factor which is responsible for the overall get up of
hydrological cycle, each and every plant with its more or less distribution as vegetation cover specially, the canopy
coverage of the trees naturally play a better role in increasing the moisture and decreasing the temperature.(Singh). The
intensity of rainfall variability of rainfall, seasonal distribution of rainfall, the erratic nature of rainfall, uneven
distribution of rainfall, etc., play an important role in overall distribution of the vegetation.

Keywords: Rainfall, intensity of rainfall
Introduction:

Rainfall and temperature are the significant as well as dominant components, whereas the relative
humidity and wind also play their significant role in the distribution of life form on the planet. There is close
relationship between temperature and rainfall for setting climatic conditions. Overall basic climatic element is
radiation received from the sun, sky and balance between isolation which is absorbed by earth, reflected and
outgoing from earth. In order to study climatic condition three factors need to be considered, viz. temperature,
rainfall and atmospheric pressure. It will have effects on all living things.

Objectives: The specific objectives of the present study are as follows:
1. To study the geographical background of Osmanabad district

2. To study the Spatio — temporal analysis of climatic condition.

3. To find out imbalance of rainfall.

Database and Methodology:

The study is based on extraction of data from various secondary sources which includes municipal
corporation statistically office, Ground water survey development agency(GSDA), town planning office,
National remote sensing agency Hyderabad and various publications. For the statistical analysis various
techniques and methods will be applied. The map was generated using Auto Cad and GIS software. The
physical elements like relief, slope, drainage and soil are studied for SOI topographic sheet. For this study
statistical data are taken from 1990 — 1991 to 2010 — 2011. The methodology followed in the study can be
divided into the following heads.

Study area:

Location plays an important role in the origin and development of urban centres in the study region.
The study region i.e. Osmanabad district is situated in the
south-east part of the Maharashtra and it lies between 1735’ to

18°40” north latitudes and 75°16” to 76°40 east longitudes. It is CER—— i

MAHARASHTRA

surrounded by Beed district in the north, Latur district in the = = 270
east, Solapur district in the south-west, Ahemadnager district in '
the north-west and Karnataka State in the south-east.
Result and Discussion: o
Climate is an important factor affecting directly or
indirectly the sitting of settlement, the house types, building - %’J
materials and the morphology and functions of settlements. It
also affects agriculture. Climatic conditions are important in

determining distribution and performance of crops. e o5 | -
Climate: l7st16 i OSMANABAD DISTRICT 7640 E!
Climate is reflected in the habits and requirements of 1w~ 140N

consumer and thus effects on the prospects of various types of
industries of consumer goods. The potential of crop
productivity capability of a given area is dependent mainly on

the existing climate and soil conditions. The success or failure

of cropping season is determined by the intensity of the
climatic factors. The three most important factors of climate

from the stand point of plant response are temperature, water — —
supply and light.

dim 0 4km_ Smo MAP No. 1.1
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The year may be divided into four season’s viz., the cold season, the hot season, the south-west
monsoon season and the retreating monsoon season. The cold season is from middle November to about
middle of February and is followed by the hot season which lasts up to the end of May or first week of June.
The south-west monsoon season is from June to September and October and November constitute the post
monsoon or retreating monsoon season.

Temperature:

Climate of the study region is dry except south-west monsoon. The cold season commences towards
the end of November when temperature begin to fall rapidly. December is the coldest month of the year and
the mean minimum temperature is about 15°C, occasionally the minimum temperature may fall to about 4°C
or 5°C. The period from the middle of February to the onset of the south-west monsoon is one of continuous
rise in temperature. May is generally the hottest month of the year with the mean maximum temperature at
about 38°C. Sometimes the maximum temperature may rise to about 45°C. Thunderstorms which occur in
summer bring welcome relief from the intense heat but only temporarily. With the onset of the south-west
monsoons there is an appreciable fall in temperature. With the withdrawal of the monsoon there is a slight
increase in day temperatures while night temperatures progressively decrease.

Table No 1: Osmanabad District: Temperature in "C

Sr.no. Season Meanmaximum Mean Average
1 Cold 31 15.42 23.21
2 Hot 37.64 19.69 28.67
3 Rainy 31.34 19.61 25.47

Source: Regional Meteorological center — Osmanabad.

During the south-west monsoons season the air is humid and the skies are generally heavily clouded
to overcast. During the rest of the year the air is generally dry and the skies are clear or lightly clouded. Winds
are light but increase in monsoon season. Thunderstorms occur in the summer and monsoon seasons while
dust storms occur in summer.

Rainfall:

Beside temperature, rainfall is another important factor of the climate. Water availability is the
important factor in the origin of rural and urban settlements. On the basis of water the settlements are
classified in to wet and dry point settlements. Availability of water is mainly depending on amount of rainfall
and its seasonal distribution. About 84 percent of the annual rainfall is occurred in rainy season i.e. from
south-west monsoon period. Table No. 2 shows the average rainy days and average rainfall in the study
region. The spatial distribution of rainfall is shown in the Table. On the basis of areaDistribution of average
annual rainfall, the study region is divided in tofollowing three zones.

Table No. 2. : Osmanabad District: Tahsilwise Annual Average Rainfall (2011)

Tabhsils Omerga | Lohara | Tuljapur Os’bad | Kalamb Washi Bhoom Paranda
Days 46 43 51 51 46 47 46 37
Rainfall(mm) 799 799 937 751 715 715 905 615
Source: Socio-Economic Review and District Statistical Abstract, Osmanabad District. 2010.
Rainy Days in Osmanabad District (2011}
B Omerga MLohara m®Tuljapur ®Os'bad mKalamb mWashi ®Bhoom Paranda
i )
o) L ot o) b o
< o0 <t = <
o ~
Days

D High rainfall zone

II) Medium rainfall zone
1) Low rainfall zone
) High rainfall zone: (Above 900 mm.)

This zone occurs in the Tuljapur and Bhum tahsils where average annual rainfall is above 900 mm.
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1) Medium rainfall zone: (700 to 900 mm.)

The Umarga, Lohara, Osmanabad, Kalamb and Washi tahsils occurs in the medium rainfall zone
where annual average rainfall is 700 to 900 mm.

1) Medium rainfall zone: (700 to 900 mm.)

The Umarga, Lohara, Osmanabad, Kalamb and Washitahsils occurs in the medium rainfall zone where
annual average rainfall is 700 to 900 mm.

I1I) Low rainfall zone: (Below 700 mm.)

The relatively low rainfall occurs in Paranda tehsil where Average annual rainfall is below 700
mm. The rainfall of the region is erratic in nature and uneven in spatial and temporal distribution.

Cloudiness:

In the south-west monsoon season the skies are usually clouded. During the rest of the year the skies
are clear of lightly clouded during the afternoon in the summer season.
Humidity:

Humidity is one of the consequence elements of weather from the farmer’s look and plays a
significant role in the changing agro climatic conditions from place to place. Therefore, it is dealt with
separately from other elements of climate. The air is very humid during the south-west monsoon season in
study region. During the rest of the year the air is mostly dry. Summer season when the afternoon relative
humidity is less than 25% in the study region.

Winds:

Winds are generally light with some increase in force during the latter half of the summer and
monsoon season. Thunderstorms occur in the summer and monsoon seasons, dust raising winds occur during
the summer season.

Conclusion:

The region is facing problems of resources depletion and environmental degradation. The forests have
been cut, wild life is becoming rare, soil erosion is common, water level is very deep, and soil fertility has
been reduced in some of the districts in study region. Other problem related to irrigation, communication,
education and medical facilities are most vital in this region. The problem of water resource, its distribution,
utilization and conservation are the most dominant in the region.Most of the region in every district is dry.
High temperature and low rainfall is recorded.

References:
1. Socio-economic Abstract of Osmanabad district,2011
2. Gazetteer of Osmanabad district.
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Geographical Study of Forest Cover in Marathwada
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Abstract:

Forest are an important sources of India. They supply fuel, timber, wood folder and wide range of non-wood
product. They are the natural habitat for biodiversity and resporisitory for genetic wealth. Forest thus play an important
role in environmentally and sustainability (Dutt and Sundharam, 2014).At least 33 % land of any region should be under
forest to fulfill the forest related requirements of the people or the region and to environmental equilibrium of the region.
Generally forest provides us various commercial goods and raw material for various industries and also they maintained
ecological balance.

In this paper I try to discuss about the forest cover area in Marathwada region.

Keywords: Forests, Sustainable Development, Social forestry
Introduction:

Forests are the natural gifts that every human being is associated with. In the ancient time Rushi-
Munies used to live in the forests. Forests have been the source of inspiration for many poets, writers and
artists. The average percentage of forest is 22 %. Mahur, Kinvat and Degloor from Nanded district account the
chunk of the forest.

Aims and objectives: Loxalina Map of Sy Az
The specific objectives of the present study are as follows: R e
1. To study the geographical background of Marathwada Region.
2. To analyze the district wise forest cover.
3. To find out imbalance of forest
Database and methodology:

The study is based on extraction of data from various secondary
sources which includes municipal corporation statistically office,
Ground Water Survey Development Agency (GSDA), Town planning
office, and various publications. For the statistical analysis various
techniques and methods will be applied. The map was generated using
Auto Cad and GIS software. The physical elements like relief, slope,
drainage and soil are studied for SOI topographic sheet. For this study
statistical data are taken from 1990 — 1991 to 2010 — 2011. The
methodology followed in the study can be divided into the following
heads. The secondary data both published and unpublished was obtained
from various departments, block headquarters, district statistical office
of all districts in Marathwada region and other relevant places.

Study Area:

Marathwada region is located in the central part of Maharashtra
State. It lies between 17 © 35" north to 20 ° 41" North latitude and 70 ° 40"
to 78 ° 16' East longitude. The region has an area of 64.302 sq. km.
administratively other regions are divided into 8 districts, namely
Aurangabad, Jalna, Beed, Osmanabad, Latur, Parbhani, Hingoli and
Nanded. According to 2001 census the population of the study area is
1559000. The land of Marathwada Region has general elevation of about
500 meter. Above mean sea level on Godavari Bank near the point where
the river crosses over the Parbhani district. The population of the area
has increased 12800653 persons in 1991 to 18727748 in 2011. There is
an overall growth. There has been tremendous variation in population is
Aurangabad (31.93 %), Latur (23.95) and Nanded (23.08) whereas it is
minimum (15.31 %) in Parbhani, (15.35 %) in Osmanabad districts

respectively. | ——
Result and Discussion: E000 e ™ -
Area under forests is continuously decrease in the study from the .- - - =

period of investigation. (1091-2011)

Below table shows the forest area in 1990 — 91 to 2010 — 11 of study area. The highest area under
forest is observed in Nanded (915) and Aurangabad (794) districts. Whereas below 100 hectare area of forest
cover is seen in Jalna, Osmanabad and Latur districts in 1990 — 91 year.
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It is decreased in high percent in most of the districts in Marathwada, such as negative changes in
Aurangabad, Beed, Latur, Nanded and Parbhani districts. On the other hand positive changes are observed in
Jalna, Osmanabad and Hingoli districts. Hence, forest area 2408 hectare in 1990-91. It is decreased by 485
hectare in 2010—11. Hence it is necessary to plant to conserve the forest.
Table No.1 Forest cover in Marathwada -1991 - 2011(Sq. K. M.)
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Sr. No. Districts 1990 - 91 2010-11 Vol. of change into total
1 Aurangabad 794 557 - 237
2 Jalna 60 65 +5
3 Beed 216 175 -41
4 Osmanabad 40 43 -3
5 Latur 6 5 -1
6 Nanded 915 914 -1
7 Parbhani 377 50 - 327
8 Hingoli - 114 +114
Total 2408 1923 - 485
Source: Department of Forests, Pune.
Table.2 % of area under forests in Marathwada Region
Districts 2001 2011 Districts 2001 2011
Aurangabad 4.02 5.51 Latur 0.15 0.7
Jalna 0.66 0.84 Nanded 8.32 8.68
Beed 1.09 1.64 Parbhani 0.94 0.79
Osmanabad 0.92 0.57 Hingoli 2.62 2.43
Source: India State Forest Report-2013.
Fig. 1 Percentage of Forest cover in Marathwada
1]
8

Above table indicate that the area under forest is not uniform in the study region. There is very large
variation in compare to other districts of state.
Table No. 3 District wise forest Cover in Marathwada (Sq.km)-2011

Sr. District Geographical Dense Open Total % Scrub
No. area
1 Aurangabad 10107 148 341 489 4.84 371
2 Jalna 7718 85 17 102 1.32 60
3 Beed 10693 206 55 261 2.44 389
4 Osmanabad 7569 60 32 92 1.22 61
5 Latur 7157 66 0 66 0.92 14
6 Nanded 10528 495 398 853 8.1 61
7 Parbhani 6355 107 27 134 2.11 10
8 Hingoli 4686 48 69 117 2.5 74
Total 64813 1215 939 2114 23.45 1040
Source: Department of Forest, Pune.
) Fig. 2 Status of Forast in Marathwadal2011)
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Above table 2.4 reveals that higher concentration of dense forest is observed in Nanded district i.e.
495 and 398 square kilometer. Whereas Jalna, Osmanabad, Latur and Hingoli districts have below 100 square.
Forests / vegetation and climate are closely interdependent and have direct impact on physical and cultural
environment.

They occupy an area of 47480 sq. km in Marathwada. Forests are the natural gifts that every life being
is associated with. In the ancient times Rishi-Munis used to live in the forests. Forests have been the source of
inspiration for many poets, artists and writers. In addition, tourists have always been attracted towards forests.
In Maharashtra the average percentage of forests is 22%, where the contribution of Marathwada towards the
forests is merely 3.4%. Mahur, Kinvat and Deglur from Nanded district account the chunk of the forests.

There are Teak, Sandalwood, Anjan, Moh, Temburni, Ain and other kinds of trees in these forests. In
Aurangabad district, Gautalas well-known Sanctuary, Jayakwadi is also famous for bird sanctuary. Thorny
scrubs forests are having major trees like Bor, Babul, Aloe Vera, etc. A variety of wild animals can be seen in
the above said forests like wild bores, foxes, hares, etc. Leopards are seen but rarely.

Conclusion:

The land use statistics indicate that 2114 sq. km area of total land occupied by different type of forest
out of total forest area nearly (853 sq. k.) is occupied by Nanded district. Whereas Latur and Osmanabad
having below 100 sq. km. The highest percentage of dense forest found in Nanded (8.1 %) district. On the
other hand Jalna (1.32), Osmanabad (1.22 %), Latur (0.92 %) and Hingoli (2.05 %) having below 100 sq. km
dense. Aurangabad and Nanded districts cover more forest area than the other. The higher percent of dence
and open forest observed in Nanded district. Whereas below 100 sq.km forest recorded in the district of Jalna,
Osmanabad, Latur and Hingoli respectively. The % of area under forests has decreased in Aurangabad, Latur,
and Parbhani districts.So, forest cover area have must be increased in overall Marathwada region. It must be
develop of Social forestry

References:
1. Director of Agriculture, Maharashtra Government Agriculture Statistics, Pune 2011
2. GSDA Report of Latur.
3. Socio-Economic Abstract of all District of Marathwada-1991 to 2011.
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Dr. Darshana S. Kanwate
Asst. Prof. in Mahatma Phule College,
Kingaon, (MS).

Abstract:

A plant is an important source of medicine and plays a key role in world health. They provide oxygen
necessary for us to breathe and provide nutrients through food, wood for fire, chemicals for the Industries etc.
The use of plants as food has been the firstly aim from the beginnings of human culture. But the another
important use for the plants are the use of rare disease modern medicine, through clinical tests, has been able
to validate those plants that the tradition had used with the method of test and error, present study highlight
the one of the small place who famous for their medicinal valuable plants. Name of this place is “Sanjivani
Bet” and they are located in Maharashtra state in India. This place is famous for Ayurvedic Medicinal Plants
and their medicine festival in Uttara Nakshtra.In the month September every Year.

Keywords: Sanjivani Bet, Uttara Nakshatra, Medicinal Plants, Nutrients.

Introduction:

Medicinal plants may be defined as those plants that are commonly used in treating and preventing
specific ailments and diseases and that are generally considered to be harmful to humans .Plants have been
used for medicinal purpose long before prehistoric period .Ancient Unani, Egyptian and Chinese writings
described the use of herbs .In ancient time Unani Hakims, Indian Vaids and European and Chinese cultures
were using herbs for over 4000 years as medicine.

Among ancient civilization, India has been known to be rich repository of medicinal plants .The forest
in India is the principal repository of large number of medicinal and aromatic plants, which are largely
collected as raw materials for manufacture of drugs and perfumery products .Recently WHO estimated that
80percent of people worldwide rely on herbal medicines for some aspect of their primary heath care needs.
According to WHO around 21,000 plant species have the potential for being used as medicinal plants . The use
of medicinal plants has attained a commanding role in health system all over the world.

India is a country known for ancient scripts, the number system, invention of zero and Vedas.
Medicines in India are used by about 60 per cent of the world's population. These are not only used for
primary health care not just in rural areas in developing countries, but also in developed countries as well
where modern medicines are predominantly used. While the traditional medicines are derived from medicinal
plants, minerals, and organic matter, the herbal drugs are prepared from medicinal plants only.

Maharashtra is one of the developed state in India .Physical and Cultural diversity are found in
Mabharashtra. Some of the medicinal plants are found in Maharashtra. Marathwada region is economically
backward area in Maharashtra but there cultural and historical heritage are very strong. In this region near
latur Wadwal Nagnath Bet (Hill) is very famous for its unique feature of producing a very rare species of
Ayurvedic bushes and plants. It is 16.5 km away from Chakur and 39 Km from Latur city. The hill is of 600-
700 feet height from the ground and is 3 km near the Wadwal -Nagnath village. The rare species of Ayurvedic
plants grows in the Uttara Nakshatra and hence the well known ayurvedic practitioners from nearest states are
visiting this hill in the same period.This place is famous for plant Ayurvedic medicines. vanaushdhi vaidyas
are here very popular from old. every uttara nakshtra means in month of july here celebritie medicine festival
by people of wadwal nagnath which is the nearest town and people are visited mostly from out of town,
district, state etc.

Aims and Objective :
1) The main aim of the study of medicinal plant is the conservation, sustainable management and
development of medicinal plants in sanjivani bet.
2) To promote the research and development for medicinal plants, agriculture techniques, post harvested
management, storage and processing.
3) To aware the local people raising collection and utilization of medicinal plants.
Hypothesis:
1) To explain the selection of medicinal plants by member of a rural community located in marathwada
region and abroad.
2) Indicated the overwhelming importance of medicinal plants in sanjivani bet.
3) To the study of importance of medicinal herbs and their identification and utilization for treating
diseases in human beings.
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Methodology:

The present work is intended to test some of the ideas put forward by examining a rural area in
wadwal village in Marathwada region. A study was undertaken with the participation 5000 rural community
in wadwal village, and to test a number of hypothesis concerning their use and local knowledge about then.
The oral information concerning the use of plants with their effective uses.

Study Area:

Sanjivani Bet is famous medical tourism center in latur distract in maharashtra .It lies in 18°50' north
latitude and 70°15'east longitude.
Sanjivani Bet:

It is famous because on this place we can find more than 70 medicinal plants .several people of
various age group Maharashtra ,Andhra Pradesh and Karnataka visit "Sanjivani Bet "in the month of
September in the Uttra Nakshtra stay there for at least three day and consume leaves of all plants around the
sanjivani bet .Fourth day at the foot of the hill located is a pond they were bath this dam .In which they eat
black rise due to which some people have an experience that the every disease are control which is impossible
said medicinal science .It is claimed that diseases like Asthma ,Stomach Disorders ,Headache ,Arthritis ,Skin
Diseases ,Infertility etc .are cured by merely consuming leaves of plants growing hear .

Plants which can be grown in the rainy season and there local names

Sr. no. Botanical Name Local Name
1 Gymnema Sylvestries Goodmar
2 Merremia emarginata Undirkani
3 Cocculus Villosus Vasnwel
4 Tinospos Cordifilia Gulwel
5 Echinops Echinatus Utakatar
6 Tradax Procumbens Tantani
7 Argemone Mexicana Pivala Dhotra
8 Abrus Precatorius Gunj
9 Colius Fistula Bhava
10 Coralluma Adenscens Sindal Makd
11 Ocimum Gratisimeum Rantulas
12 Pongumia Pinnata Karanji
13 Calotropis Procera Rui
14 Hamidesmus Indicus Anantmul
15 Cappais Zeylanica Waghati
16 Jasminum Auriculatum Ranjai
17 Achyranthes Aspera Nirgudi
18 Randi Brandisil Aghada
19 Acacia Catechu Khair
20 Santalum Album Chandan
21 Cynodon Dactylon Durva
22 Ocimum Sanctum Tulas
23 Tephrosia Purpuria Shankhpushpi
24 Dolicandron Littorala Medsing
25 Adhatrada Vasa Adulsa

Similarly the medicinal plants like chikstgondni, Bhuilimh, Potyaankol, Deepmal, Chuchauri,
Akalkhara,Gajga, Jatashankar, Bewcha, Pandharihalad, Vardhadaru, Arjun sadada, Chapha, Katesavar,
Parusapimpal, Pangara etc. were also reserved during the survey work.

Conclusion:

1) Treatment with medicinal plants is considered very safe as there is no or minimum side effect .

2) The ancient scholars only believed that herbs are only solutions to care a number of health related
problems and diseases.

3) In this place herbs such as Ajwain, Basil, Cardamom, Chrysanthemum, Coriander, Ginger and
Turmeric are helpful in promoting good blood circulation.

4) Our lifestyle is now getting techno -savvy, we are moving away from nature while we cannot escape
from nature because we are part of nature.

Remedies :

1) Month-will visit and collection of twigs with flowers and fruits growing in this region for herbarium
preparation can be undertaken. This will establish authenticity and correct botanical identification of
the plants.

2) Protection of these plants through “Live Fencing” by using some medicinal like caesalpinna
(Gajga),agve (Ghaipat), Catissa (Karvand) etc.
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3) Balbous plants like chlorphytum, dipcidi, ephiginae, sparagus, utginia, gloriosa, Scilla etc. should
grow abundantly.

4) A full time office and staff may be appointed to look after, conserve, maintain, medicinal plant of this
region.

5) A nursery of medicinal plants be developed for distribution and sale, uneducated unemployed youth
thereby promoting job ollortunities.

6) In view of the unipue situation and environmental conditions at “Sanjivani Bet” The committee feels
that modest naturopathy center be established to promote scientific development with respect to
medicinal plants and Ayurvedic treatment. At present no such center exists in Marathwada.

7) In order to propagate and impress the importance of the “Sanjivani Bet” Seminars/ workshops be
arranged so that free exchange of information and thoughts between experts of various disciplines in
made possible.

Reference :
1) C.P.Khare :Indian Medicinal Plants :An Illustrated Dictionary
2) Acharya Balkrishna: Secrets of Indian Herbs, Patanjali Publication, Haridwar
3) WWW.nhp.gov.in/unani -mty
4) Parchure S.N.(1983):Charak Samhita ,Sagar Publications ,Pune
5) Ambasta S.P.(1986):The Useful Plants Of India ,CSIR, New Delhi
6) Arunchandra S.Pathak (2008): Maharashtra State Gazetteer, Latur District, Vol -1I1
7)  Report On Survey of Medicinal Plants at Sanjivani Bet ,Wadwal .
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Abstract:

Food production is totally depended on availability of water to the crops. Irrigation is the supply of water to the
land by means of channels, streams, and sprinklers in order to permit the growth of crops. It plays an important role in
agricultural production. With the development of perennial irrigation facility area under sugarcane is increased because
it requires less laours and less capital as compare to other cash crops. Increase in agricultural production and
productivity leads to increase in the income of the farmers. Productivity measurement is an assessment of production in
terms of the inputs applied to the productive process. Therefore attempt is made here to examine the impact of irrigated
on production of Sugarcane in Latur district. The paper is mainly based on secondary data. To examine the impact of
increase in irrigated area on production of Sugarcane the Pearson’s Coefficient of Correlation, Coefficient of
determination and regression technique has been utilized. The study reveals that there is positive correlation between per
cent of irrigated area and production of Sugarcane in Latur district. It is found that increase of one per cent of irrigated
area causes for increase of Sugarcane production by 19.65 M.T. in the study region.

Keywords: Irrigation, Sugarcane Production, Correlation, Regression.
Introduction:

In modern sense the agriculture consist of practice of cultivation of crops raising livestock, fish, pig
farm, goat farm and poultry. Land constitute its body, water runs through its veins like blood, air gives it
Oxygen and man acts as dynamic actor to reflect its types, pattern and distribution (Singh R.P.,1992). Food
production is totally depended on availability of water to the crops. Irrigation is considered as one of the most
important and basic factors in the process of transformation of agriculture, where rainfall is both inadequate
and unpredictable. Irrigation is basic determinant of agriculture because its inadequacies are the most
powerful constraints on the increase of agricultural production, particularly in the drought prone regions. It is
recognized for its protective role of insurance against the vagaries of rainfall and drought (Pawar C.T., 1989).

Irrigation is essentially the artificial application of water to overcome deficiencies in rainfall for
growing crops (C. Sivarama Krishnarao and M. Igbal Ali 1986).This could be done by artificial application of
water to land for growing crops and is known by the term “irrigation”. Irrigation is identified as a decisive
factor in Indian agricultural land use due to high variability and inadequacy of rainfall. Irrigation is the
watering of land by artificial means to foster plant growth (Merrium Webster’s Collegiate Dictionary, 2004).
Irrigation means the supply of water to the land by means of channels, streams, and sprinklers in order to
permit the growth of crops (Susan Mayhew, 2004). Irrigation is basic determinants of agriculture because its
inadequacies are the most powerful constraints to increase agricultural production. With the growth of
irrigated area, the production of cash crops is increasing.

Sugarcane is most important cash crop in Maharashtra state. Sugarcane is tall tropical plant with thick
stems from which sugar is made (Hey & Holloway, 2015). Sugarcane is twelve months crop and it is planted
in between July- August and January. It is water loving tropical crop and therefore requires high temperature
and maximum moisture. Therefore it is cultivated in that area where perennial irrigation facility is available.
The area under Sugarcane cultivation is increased considerably in the Marathwada region of Maharashtra due
to the development of medium and major irrigation projects and availability of Regur soils in river basin.
Furthermore it requires less labour force as compare to other cash crops and less diligence. Now a day due to
non-availability of agricultural labors majority farmer prefer sugarcane. Increase in agricultural production
and productivity leads to increase in the income of the farmers. Productivity measurement is an assessment of
production or output in terms of the inputs applied to the productive process (A. Siddiqui and Jat B.C., 2009).
Therefore it is hypothesized that higher is the irrigated area more is the sugarcane production. So the attempt
is made here to assess the impact of irrigated area on sugarcane production in terms of regional perspective in
Latur district of Marathwada Region.

Study Area:

Latur is one of the drought prone districts of Marathwada Region of Maharashtra State. It suddenly
became on the world map after it was severe hit by an earthquake on 30 September, 1993 at 03.55 hrs. with an
intensity of 6.0-6.5 on Richter’s scale, causing an enormous damage to the area in the loss of human life,
livestock standing crops and property. It is located in the South-eastern part of Maharashtra State, It lies
between North latitudes 17°55°00°” and 18°50°00°” and East longitude 76°15°00°” and 77°15°00°” and falls in
parts of Survey of India degree sheets 56 B, 56 C and 56 F. The district is situated on Maharashtra Karnataka
border and bounded to the East by Bidar district of Karnataka, to the North-east Nanded district, to the North
by Parabhani district, to the North-west by Beed district and to the Western and Southern part by Osmanabad
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district of Maharashtra state. The district headquarters is located at Latur City. For administrative
convenience, the district is divided in 10 talukas viz, Latur, Ahmedpur, Udgir, Nilanga, Ausa, Renapur,
Chakur, Shirur-Anantpal, Deoni and Jalkot. It has a population of 24, 55,543 as per 2001 census. The district
has 5 Nagar Parishads, 10 Panchayat Samitis and 786 Gram Panchayats.

The district has a geographical area of 715700 hectare out of which only 3500 hectare is covered by
forest, whereas cultivable area is 642300 hectare and net sown area is 561000 hectare. The district forms part
of Godavari basin. Manjra River is the main river flowing through the district. The climate of the district is
generally hot and dry. Rainfall is uncertain, unpredictable and inadequate in the study region.

Objectives:
The main objectives of this paper are as follow.
1) To examine the impact of irrigated area on Production of Sugarcane in Latur district.
2) To estimate the rate of change in production of Sugarcane in relation to change in percentage of net irrigated
area.

Data Collection and Methodology:

The present study is based on secondary data source. In order to meet these objectives the relevant
information and data regarding irrigated area and production of Sugarcane in Latur district are collected from
Divisional Joint Director, Department of Agriculture, Latur Division, District Socio-economic Review and
Statistical Abstract of Latur district and used for the year 2009-10 to 2012-13. Information regarding
physiography and drainage collected from District Gazetteers of Latur district. Collected rough data are
processed. The percentage of net irrigated area and production of sugarcane is computed to total net sown
area.

To examine the impact of irrigated area on Sugarcane production the Pearson’s Coefficient of
Correlation technique has been utilized. The degree of relationship by considering growth of irrigated area as
an independent variable ‘X’ and growth of Sugarcane production as dependent variable ‘Y’ is measured. The
functional form of linear relationship has been measured by using regression equation Y on X i.e. y = a + bx.
The rate of change in dependent variable has been estimated with the help of ‘b’ coefficient, which is the line
of best fit. The‘t’ test is used with the view to understand the confidence level. Analysis of the study has been
made with the help of the statistical techniques and on the basis of this results and conclusion are drawn.
Discussion and Results:

Impact of Irrigated Area on Production of Sugarcane in Latur District:

Rainfall is uncertain, unpredictable and inadequate in the study region. Rainfall variability is more
than 33 percent in the study area therefore role of irrigation is very important. So the attempt is made here to
assess the impact of percentage of net irrigated area to net sown area on production of Sugarcane in the tehsils
of Latur district. In the context of objective the following findings has come to light.

Table No. 1: Percentage of Net Irrigated Area and Production of Sugarcane in tehsils of the Latur
District 2009-10 to 2012-13.

Sr. X (% of Net irrigated area to net area Y (Production of Sugarcane in ‘00’
No Tehsils sown) M.T)
1 Latur 35.49 613
2 Renapur 25.97 343
3 Ahmadpur 16.81 333
4 Jalkot 16.22 14
5 Chakur 19.53 160
6 Shirur Anantpal 20.9 122
7 Ausa 18.21 383
8 Nilanga 17.87 361
9 Devani 18.12 191
10 Udgir 12.24 125
Coefficient of correlation 0.723929
Coefficient of determination 0.524073

Source: Compiled by researcher on the basis of Socio economicc Review and district Statistical Abstract of Latur
District 2009-10 to 2012-13 Statistical officers, Divisional Joint Director Office of Agriculture, Latur Division, Latur.
1. The high positive correlation is observed in between percentage of net irrigated area and production of
Sugarcane in the tehsils of Latur District. The coefficient of correlation in this regard is +0.7239. The degree
of linear association between these two variable obtained by using the coefficient of determination (r’) is
found to be at 0.5241, which reveals that the independent variable (X) i.e. net irrigated area are explaining
52.41 per cent of the total variations in dependant variable (Y) i.e. production of Sugarcane in the tehsils of
Latur District.
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It is a good explanation because 52.41 per cent of variation in ‘Y’ production of Sugarcane in the tehsils of
Latur District to be influenced by the variable ‘X’ i.e. net irrigated area and about 47.59 percent of
variation is left to be influenced by other variables.

2. The functional form of linear relationship of ‘Y’ on ‘X’ found to be at y = -131.2 + 19.65. The line of best
fist is shown in figure no. 2. The regression coefficient indicates that increase of one percent net irrigated
area causes for increase of 19.65 M.T. production of Sugarcane in the tehsils of Latur District. By testing
the significance of regression coefficient (a test of significance), the validity of this causal relationship has
been confirmed.

The calculated value oft’ in this exercise is found at 3.15. It is observed that this calculated value is higher
than the tabulated value of ‘t’ (3.14) at the

8 degree of freedom (df = n -2, where ‘n’
is 10) at 2 per cent level of significance.
3. In order to understand the degree of fit Ti

Line of Best Fit
y=19655x-131.27

i i 2 R?=0.524]
of regression equation and the =] 600
accuracy level of predicted values E (450)
(y) production of Sugarcane in the E 400 &
tehsils of Latur district the standard E_ 300 v P
error (SE) of estimate is being done & E 200 4,
with the equation SE (Y) = SY V1, T o0 ~ %
where SE (Y) is the standard 5 0 &
deviation of residuals (Y-y); and I} @ 10 0 30 40
‘SY” is the standard deviation of “Y”. 'g % of net Irrigatad ares
The confidence intervals of the o

predicted values are worked out at Y + SE
(Y) (The SE (Y) for the present exercise is 112.1 and SY is the 174.64). Thus it is assumed that if the values
of Y’ (Y-y) lie within the range of Zero to + SE, the prediction could be expected to be accurate. In other
words, the role of independent variables in explaining the change in dependent variable can be accepted as
correct.

The equation used t = (b-B) V(n-2)Z(Xi-X")? = 2 (Yi-yi)*

In this context it has been observed that the predicted values (given in table no. 2) of 6 out of 10 tehsils
in the present study lie within the range of = SE, 4 within + SE to +£ 2 SE. Now the obvious inference is that
the 60 per cent of the total number of observation (n is 8) the regression is a good indicator meaning thereby
that the variations in production of

Table No. 2 : Residuals from Regression of production of Sugarcane.

Sr. No, | Tehsils yi Yi-yi

1 Latur 558.5375 54.462532

2 Renapur 384.0367 -41.036706
3 Ahmadpur 216.1347 116.865287
4 Jalkot 205.3201 -65.320065
5 Chakur 265.9921 -105.992073
6 Shirur Anantpal 291.1041 -169.104053
7 Ausa 241.7966 141.203410
8 Nilanga 235.5644 125.435580
9 Devani 240.1469 -49.146897
10 Udgir 132.3670 -7.367015

Source: compiled by researcher.

Sugarcane production is the function of the variations in net irrigated area. In the case of other tehsils
with residuals between = SE to + 2 SE the situation is different because here the regression is a poor indicator.
It clearly indicates that these are the tehsils whom the influence of variables other than the independent one
the variations in production of Sugarcane in the tehsils of Latur district. In the later case may be due to the
variation in climatic condition, variation in soil, variation in use of fertilizer and pesticides.

Conclusions:

This study reveals that there is positive correlation between growth of irrigated area and growth of
Sugarcane production in the tehsils of Latur district. The coefficient of correlation in this regard is +0.7239.
The degree of linear association between these two variable obtained by using the coefficient of determination
(r%) is found to be at 0.5240, which reveals that the independent variable (X) i.e. growth of irrigated area are
explaining 52.40 per cent of the total variations in dependant variable (Y) i.e. Sugarcane production in the
tehsils of Latur district. The percentage of irrigated area is found to be more effective than the other variables
considering increase of Sugarcane production. The functional form of linear relationship of ‘Y’ on ‘X’ found
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to be at y = 131.2 + 19.65x. The regression coefficient indicates that increase of one percent irrigated area
causes for increase in production of Sugarcane by 19.65 M.T. in the study region. The confidence intervals of
the predicted values states that variations in increase of Sugarcane production in the tehsils of Latur district is
the function of the variations in irrigated area. Therefore it is to be stated that the increase in percentage of
irrigated area is helpful to increase sugarcane production. But lack of surface irrigation is main barrier in the
study region. Sugarcane is water consuming crop, which restrict extension of irrigated area. Public awareness
should made regarding to cultivate other cash crops than Sugarcane to save water and to increase irrigated
area in turn to increase agricultural productivity.
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Introduction:

Geography is a discipline of exploration and discoveries. The lure to know the known in geographical
investigations is the result of geographical imagination embedded in the human intellect. The word
“’geography’’ is derived from the Greek word “’geographia’® Greek word ‘’geo’” means earth and ‘graphia’
means description. It means geography is the discussion of the earth surface. In this sense geography is the
science of earth surface. In the course of time this branch of discovery and explorations is very much
developed. Hence, the nature and subject matter becomes very vast. Therefore, traditionally, geography is
divided into two main branches. One of them is physical geography and another one is human geography.

Due to development of science and technology, human geography is also developed in the course of time;
therefore, it is also divided into two main sub branches. One of them is Economic geography and another one
is social geography. Agricultural geography is one of the important and systematic branches of economic
geography. This branch of knowledge scientifically studies the Spatio-temporal pattern of agricultural
activities. Agriculture is one of the oldest and basic primary economic activities of the man. Generally; it is
understood to mean both cultivation of food and fiber crops and raising of livestock. It has remained an
important source of livelihood even today over the years in spite of growing industrialization and urbanization
in the world and nearly 50 per cent of working population is still engaged in agriculture. In the developing
countries, agriculture sector has been a principal source of employment and largest source of income also.
However, it provides raw material to industry and much of export items. Agriculture in India is a major source
of economy. It contributes 50 per cent to national income, gives direct employment to about 68 per cent of
total population and nearly 90 per cent population to rural area, and provides nearly 35 per cent of country’s
export, besides, supplying of wage goods required the non-agricultural section in industry. Hence, it is not
surprising that agriculture in India has been receiving much attention in the sector allocation of inputs of in the
five-year plans in India and therefore, top priority has been assigned to develop agricultural sector in our
country.

Study Area:

Beed district is situated on the central part of the Maharashtra and lies between 18°27” and 19°27’
north latitudes and 74°49” and 76°44’ east longitudes'. The east west extension of Beed district is 268 kms.
The shape of the Beed district is broadly that of a trapeze, the northern and southern sides of which are nearly
parallel. The total geographical area of Beed district is 10615.3 sq.kms and its proportion as compared with
Maharashtra state it is about 3.5 percent. The proportion of area of the Beed district in Marathwada division is
19.20 percent. Total geographical area 10,380.4 (97.79%) sq.km area was 2.21% urban and 97.79% rural.

Objectives:
1. To study the geographical factors on which development of agriculture depend.
2. To assess Landuse efficiency Croup Concentration in the study region.

Database and Methodology:

For the present research work data are collected from both the sources — Primary and Secondary.
Primary data was collected through questionnaires, interviews and other data collection techniques from
different sources. Secondary data will be collected from Socio-Economic Abstracts, District Census
Handbooks, Gazetteers, Agricultural Epitomes, Periodicals and offices like Department of Agriculture,
Irrigation Departments, and Zillah Parishad etc.

Landuse Efficiency:

The proportion of potential agricultural land (uncultivated land) increased from 6.35% to 7.44% it
means area under this category was increased by 1.09% in during 1990-91 to 2010-11 in the Beed district.
There is scope for extension of cultivated land by bringing fallow and potential land under cultivation.
Therefore, immediate need is to give more emphasis on intensity of cropping and increasing yield from
existing calculated area. Problem of under use of net sown area, low productivity and risk of crop failure are
talking the rural population. Therefore, it is a faithful to investigate the degree of intensity with which the net
sown area is utilized. Landuse efficiency may be defined as the extent to which the net sown area is
cropped.The gross cropped area as percentage of the net sown area gives measure of land use efficiency,
which means the intensity of cropping. The index of land use efficiency is obtained by using the following

formula.
Gross Cropped Area

Index of Land efficiency = « 100

Net fovwn drea
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Table no. 0.1 reveals that, in during 1990-91 to 2010-11 region gross cropped area, and net sown area
was 10 lakh. 31.29 hectares and 7 lakh 97 thousand, 6 hundred 61.70 hectares respectively in the study region.
Whereas, in during 2000-01 to 2009-10 gross cropped area and net sown area was experienced 9 lakh, 63
thousand 6 hundred 30.26 hectares. and 8 lakh, 35 thousand two hundred 33 hectares respectively in the study
region. The index of land use efficiency was found in 125.37 in during 1990-91 to 2000-01, where as in
during 2000-01 to 2010-11 land use efficiency index was observed 115.37. It means that index of land use
efficiency was distressed by 10% in the study region in during the period of investigation.

Table no. 01 Statement showing Landuse efficiency in Beed District (Area in Hectors)

Sr. | Name of (1990-91 to 2000-2001) (2000-01 to 2010-11)
No. | Tehsil Gross Net Sown | Index of | Gross Net  Sown | Index of | Vol. of change
Cropped Area Lnaduse Cropped Area landuse in Landuse
Area Efficiency | Area Efficiency | efficiency
1 | Asti 1,20,100.91 1,18,908,40 | 101.00 1,40,499,98 | 1,30,386,00 107.76 +6.76
2 | Patoda 68,871.01 45222.10 152.30 61507.80 48273.00 127.42 -24.88
3 | ShirurK 59,594.00 48294.00 123.40 57357.74 51787 110.76 -12.64
4 | Georai 1,54,311.50 137882.90 111.97 139908.78 134862 103.74 -08.23
5 | Mjalgaon 1,02066.63 78036.00 130.79 104981.66 82562 127.15 -03.64
6 | Wadvani 26,170.00 19261.00 135.87 25865.00 19576 132.13 -03.74
7 | Beed 1,50,078.13 121237.00 123.79 135391.00 124985 108.33 -15.44
8 | Kaij 1,20,940.91 93635.40 129.16 95821.84 89129 167.54 -21.65
9 | Dharur 37,266.00 24003.10 155.25 36652.00 21876 167.54 +12.29
10 | Parli 68,433.72 54277.60 126.08 70485.00 57681 122.20 -03.88
11 | Ambajogai 92,128.48 56904.20 161.90 95241.90 74116 128.50 -33.04
Total District 10,00031.29 7,97661.70 | 125.37 963630.26 835233 115.37 -10.00

Sources: Census of India, 2011.
In during 1990-91 to 2000-01, below 120 landuse efficiency index was found in Asti and

Georaitahsils, while 120 to 140 land use efficiency index was observed in Shirur (K.) Majalgaon, Wadwani,

Beed, Kaij, and Parli V. tahsils whereas above 140 land use efficiency index was experience in Patoda, Dharur

and Ambajogaitahsils in the study region In during 2000-01 to 2010-11 below 125 land use efficiency index

was found in Asti, Shirur (k), Georai, Beed, Kaij and Parli V. tahsils while 125 to 150 land use efficiency
index was observed in Patoda, Wadwani, Majalgaon and Ambajogaitahsils whereas above 150 land use
efficiency index was noticed in Dharurtahsils in the study region. Index of land use efficiency was distressed
in every tahsil, in exception of Asti, and Dharurtahsils in during the period of investigation in the study region.

It means that positive and negative changes were occurred of land use efficiency index in the study region.

Below -23 negative changes was found in Shirur (k), Georai, Majalgaon, Wadwani, Beed, Kaij and Parli V.

tahsils whereas above -23 negative change landuse efficiency index was noticed in Patoda and

Ambajogaitahsils. Below +10 positive changes was registered in Asti tahsil and above +10 positive changes in

landuse efficiency index was experienced in Dharurtahsil in the study region in during the period of

investigation.

Results:

1. In during 2000-01 to 2010-11 below 125 land use efficiency index was found in Asti, Shirur (k), Georai,
Beed, Kaij and Patodatahsils while 125 to 150 land use efficiency index was observed in Patoda,
Wadwani, Majalgaon and Ambajogaitahsils whereas above 150 land use efficiency index was noticed in
Dharurtahsils in the study region.

2. Index of land use efficiency was distressed in every tahsil, in exception of Asti, and Dharurtahsils in
during the period of investigation in the study region. It means that positive and negative changes were
occurred of land use efficiency index in the study region. Below -13 negative changes was found in Shirur
(k), Georai, Majalgaon, Wadwani and Patodatahsils while -13 to -23 negative changes was observed in
Beed and Kaijtahsils, whereas above -23 negative change landuse efficiency index was noticed in Patoda
and Ambajogaitahsils. Below +10 positive changes was registered in Asti tahsil and above +10 positive
changes in landuse efficiency index was experienced in Dharurtahsil in the study region in during the
period of investigation.
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Abstract:

Ultimately, the environmental impact depends on the production practices of the system used by farmers. Some
of the environmental issues that are related to agriculture are climate change, deforestation, genetic engineering
irrigation problems, pollutants, soil degradation and waste. The environmental impact of agriculture is the effect that
different farming practices have on the ecosystems around them, and how those effects can be traced back to those
practices. The environmental impact of agriculture varies based on the wide variety of agricultural practices employed
around the world. Ultimately, the environmental impact depends on the production practices of the system used by
farmers. The connection between emissions into the environment and the farming system is indirect, as it also depends on
other climate variables such as rainfall and temperature.

Keywords : climate change, irrigation, pollutants, soil degradation, waste, deforestation.
Introduction:

Means based and effects based are the two types of indicators of environmental impact. Means based
indicators is based on the farmers production methods and effect based indicators which is the impact that
farming methods have on the farming system on emissions the environment. An example of a means-based
indicator would be the quality of groundwater that is affected by the amount of nitrogen applied to the soil. An
indicator reflecting the loss of nitrate to groundwater would be effect-based. The means-based evaluation
looks at farmer’s practices of agriculture, and the effect-based evaluation considers the actual effects of the
agricultural system. For example, means-based analysis might look at pesticides and fertilization methods that
farmers are using and effect-based analysis would consider how much Co, is being emitted or what the
nitrogen content or the soil is.

Objective:
To study the environmental impact of agriculture.
Research Methodology:

The secondary source has been used for data collection in this regard to this subject.
The Environmental Impact of Agriculture:

The environmental impact of agriculture involves a variety of factors from soils, water, air, animal
and soil variety, people, plants, and the food itself. Some of the environmental issues that are related to
agriculture are climate change, deforestation, genetic engineering, irrigation, pollutants, soil degration and
waste.

Climate Change:

Agricultural commodities even today are sensitive to climate variability associated with global
warming. Droughts, floods, tropical cyclones, heavy precipitation events, not extremes and heat waves are
known to negatively impact agricultural production and farmers livelihood.

Climate change and agriculture are interrelated processes, both of which take place on a worldwide
scale, global warming is projected to have significant impacts on conditions affecting agriculture, including
temperature, precipitation and glacial run-off. These conditions determine the carrying capacity of the
biosphere to produce enough food for the human population and domesticated animals. Raising carbon
dioxide levels would also have effects, both determental and beneficial, on crop yields. Assessment of the
effects of global climate changes on agriculture might help to properly anticipate and adapt farming to
maximize agricultural production.

Although the net impact of climate change on agricultural production is uncertain it is likely that it
will shift the suitable growing zones for individual crops. Adjustment to this geographical shift will involve
considerable economic costs and social impacts.

At the same time, agriculture has been show to produce significant effects on climate change,
primarily through the production and release of greenhouse gases such as carbon dioxide, methane, and
nitrous oxide. In addition, agriculture that practices tillage, fertilization, and pesticide application also releases
ammonia, nitrate, phosphorus, and many other pesticides that effect air, water and soil quality, as well as
biodiversity.

Agriculture also alters the Earth’s land cover which can change its ability to absorb or reflect heat and
light, thus contributing to raditive forcing. Landuse change such as deforestation and desertification, together
with use of fossil fuels, are the major anthropogenic sources of carbon dioxide; agriculture itself is the major
contribution to increasing methane and nitrous oxide concentrations in earth’s atmosphere.
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Irrigation:

Irrigation can lead to a number of problems among some of these problems is the depletion of
underground aquifers through over drafting. Soil can be over irrigated because of poor distribution uniformity
or management wastes water, chemicals, and may lead to water pollution. Over-irrigation can cause deep
drainage from rising water tables that can lead to problems of irrigation salinity requiring watertable control
by some form of subsurface land drainage. However, if the soil is under irrigated, it gives poor soil salinity
control which leads to increased soil salinity with consequent buildup of toxic salts on soil surface in areas
with high evaporation. This requires either leaching to remove these salts and a method of drainage to carry
the salts away irrigation with saline or high-sodium water may damage soil structure owing to the formation
of alkaline soil.

Pollutants:

Synthetic pesticides such as ‘Malathion’, ‘Rogor’, ‘Kelthane’ and ‘Confidor’ are the most widespread
method of controlling pests in agriculture. Pesticides can leach through the soil and enter the groundwater, as
well as linger in food products and result in death in humans and non-targated wildlife. A wide range of
agricultural chemicals are used and some become pollutants through use, misuse, or ignorance. The erosion of
topsoil, which can contain chemicals such as herbicides and pesticides, can be carried away from forms to
other places. Pesticides can be found in streams and ground water. Atrazine is a herbicide used to control
weeds that grow among crops. This herbicide can disrupt endocrine production which can cause reproductive
problems in mammals, amphibians and fish that have been exposed. Pollutants from agriculture have a huge
effect on water quality. Agricultural nonpoint source (NPS) solution impacts lakes, rivers, wetlands, estuaries,
and groundwater. Agricultural NPS can be caused by poorly managed animal feeding operations, overgrazing,
plowing, fertilizer, and improper, excessive, or badly timed use of pesticides. Pollutants from farming include
sediments, nutrients, pathogens, pesticides, metal and salts. Animal agriculture can also cause pollutants to
enter the environment. Bacteria and pathogens in manure can make their way into streams and groundwater if
grazing storing manure in lagoons and applying manure to fields is not properly managed.

Soil degradation:

Soil degradation is the decline in soil quality that can be a result of many factors, especially from
agriculture. Soil hold the majority of the world’s biodiversity, and healthy soils are essential for food
production and an adequate water supply. Common attributes of soil degradation can be salting, water
logging, compaction, pesticide contamination, decline in soil structure quality, loss of fertility, changes in soil
acidity, alkalinity, salinity, and erosion. Soil erosion is the wearing away of topsoil is very fertile, which
makes it valuable to farmers growing crops. Soil degradation, which affects the microbial community of the
soil and can alter nutrient cycling, pest and disease control, and chemical transformation properties of the soil.
Waste:

Plasticulture is the use of plastic mulch in agriculture. Farmers use plastic sheets as mulch to cover
50-70% of the soil and allows them to use drip irrigation systems to have better control over soil nutrients and
moisture. Rain is not required in this system, and farms that use plasticulture are built to encourage the fastest
run off of rain. The use of pesticides with plasticulture allows pesticides to be transported easies in the surface
runoff towards wetlands or tidal creeks. The runoff from pesticides and chemicals in the plastic can cause
serious deformations and death in shellfish as the runoff carries the chemicals towards the oceans.
Deforestation:

Deforestation is clearing the Earth’s forests on a large scale world wise and resulting in many land
damages. One of the causes of deforestation is to clear land for pasture or crops. According to British
environmentalist Norman Myers, 5% of deforestation is due to cattle ranching, 19% due to over-heavy
logging, 22% due to the growing sector of palm oil plantations, and 54% due to slash and burn farming.

Deforestation causes the loss of habitat for millions of species, and is also a driver of climate change.
Trees act as a carbon sink : that is, they absorb carbon dioxide, an unwanted greenhouse gas, out of the
atmosphere. Removing trees releases carbon dioxide into the atmosphere and leaves behind fewer trees to
absorb the increasing amount of carbon dioxide in the air. In this way, deforestation exacerbates climate
change. When trees are removed from forests, the soils tend to try out because there is no longer shade, and
there are not enough trees to assist in the water cycle by returning water vapor back to the environment with
no tree, landscapes that were once forests can potentially of trees also causes extreme fluctuations in
temperature.

Genetic Engineering:

Genetic engineered crops are herbicide-tolerant and their overuse has created herbicide resistant super
weeds, which may ultimately increase the use of herbicides seed contamination is another problem of genetic
engineering; it can occur from wind or bee pollination that is below from genetically-engineered crops to
normal crops.
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About 50% of corn and soyabean samples were found to be contaminated by Monsanto’s (genetic
engineering company) genes. This accidental contamination can cause organic farmers to lose a lot of money.

Conclusion:

Current agricultural practices involve deliberately maintaining ecosystem in a highly simplified,
disturbed, and nutrient-rich state. To maximize crop yields, crop plant varieties are carefully selected to match
local growing conditions. Limiting factors, especially water, mineral nitrogen, and mineral phosphate, are
supplied in excess, and pests are actively controlled. These three features of modern agriculture-control of
crops and their genetics, of soil fertility via chemical fertilization and irrigation and pests (seeds, insects, and
pathogens) via chemical pesticides are the hallmarks of the green revolution. They have caused for once rare
plants (barly, maize, rice and wheat) to become the dominant plants on earth as humans become the dominant
animal. Indeed, these four annual grasses now occupy, respectively, 67 million hectares, 140 million hectors,
151 million hectores and 230 million hectores each, worldwide, which is 39.8% of global cropland. For
comparison, the total forested area of the United State, including Alaska is 298 million hectores. Entire
regions of the world now are dominated by virtual monocultures of a given crop. These monocultures have
replaced natural eco-systems that once contained hundreds to even thousands of plant species, and man
species of vertebrates. Thus, agriculture has caused a significant simplification and homogenization of the
world’s ecosystems.
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Introduction:

Irrigation is an artificial application of water to land by human effort to assist the growth of crops.
Water is the most important factor for the growth of plants. If water is available in adequate quantities crops
can be grown successfully. If water supply is available in adequate quantity then the life expectancy of crops
is increased.

Water is one of the important inputs, besides fertilizers, insecticides, high yielding seeds and modern
technology for agricultural development. If irrigation facilities are assured to the farmers, he can be made to
shake off his reluctance to provide inputs required to increase agricultural production. Agriculture
development is not possible without irrigation. So irrigation is the soul of agriculture. Irrigation depends on
conditions of climate. Irrigation is essential for growing crops. Irrigation is regarded as an integral part of a
ground. It help to restructure and it is one of the basic ingredients of agriculture activities & used for the
purpose of irrigation supply of water which comes from well, tube well other water well tanks. This could be
done by artificial application of water to land for growing crops and is known by the term irrigation.
Objective:

1) To study the minor irrigation projects in Nanded district.

2) To study the irrigation in Nanded district.

3) To study the Tahsil wise irrigation projects in Nanded district.
Study Area:

Nanded district is situated in south eastern part of the Maharashtra state. It lies between 18°15 N to
1955 latitude and 77°7 E to 78°10 E longitude.

Nanded district is bounded by Yavatmal district on north, Latur district on the south west and
Parbhani district on the north west, whereas on the east and south east bounded by Adilabad and Nizambad
districts of Andhra Pradesh and on the south west by Bidar district Karnataka state.

The study area has an area of 10502 sq. kms. which is covered about 3.41 % of the total area of
Maharashtra state. Nanded district comprising sixteen Tahsils.

Methodology:

The data used for study has been collected from secondary sources. Secondary data has been collected
through census of India, statistical abstract of Maharashtra state, socio-Economic review, Irrigation
department, various books and website etc. various methods and techniques have been used for the purpose of
analysis and interpretation. The details relabeling the various methods and techniques are discussed in the
appropriate place. The data thus collected through secondary sources were processed and represented by
statistical and cartographic techniques as the study prosecutes to be geographical spirit. The chorographic and
chorology methodologies have been adopted.

Discussion:
Irrigation projects in Nanded district (Year 2011 — 12)
Taluka Name Number of irrigation project

Mahoor 20
Kinwat 27
Himayatnagar 07
Hadagaon 16
Ardhapur 02
Nanded 12
Mukhed 03
Bhokar 08
Umari 04
Dharmabad 00
Biloli 04
Naigaon 09
Loha 16
Kandhar 15
Mukhed 10
Degloor 17
Total 170

Source : Irrigation Dept. Nanded
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Irrigation Projects in Nanded District in the Year 2011-12
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Irrigation can do more than just support farming activities. The efficient use of water permits the applications
of modern agricultural techniques altogether, used in right combination can lead to very successful agriculture
as demonstrated by the success achieved by the use of high yielding varieties.

Nanded district has a large dry agricultural terrain, having stanty and sporadic rainfall. The large part
of the study region may have been dependent completely on monsoon. The average annual rainfall in the
district is recorded about 813 mm.

Although climatically most of district barring the northern part of the Kinwat tahsil in the hilly region,
receives a precious rainfall. The distribution of rainfall is very uneven. North eastern part of the district gets
good rainfall and the rainfall decreases as one proceeds towards south.

Total number of minor projects in Nanded district are 170; highest number of minor irrigation projects
i.e. 27 are in Kinwat taluka and the lowest number of minor projects are in Dharmabad taluka.

Conclusion:
The minor irrigation project is important project in the study area. In Nanded district highest minor
irrigation project are in Kinwat taluka and lowest minor irrigation projects in Dharmabad taluka.

Reference:
1) Pande R.B. (1999) “Industrial potential survey of Nanded district.”
2) Lal D.S. (2005) “Climatology” Sharda pustak BHavan Allahabad 211002.

3) Singh Jasbir and Dhillon S.S. (1995) “Agricultural Geography” Tata MC Graw Hill publication New Delhi.
4) www.google.co.in
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Abstract:

The present paper aims to delineate the planning regions for development on basis of levels of regional
development of Latur district in Maharashtra. The entire paper is based on secondary sources of data. Data has been
processed and analyze by statistical technique such as co-efficient index and composite index of development (CID) for
calculate the levels of development. For this research purpose a tahsil unit of Latur district is considered. The purpose of
this study is to remove the disparities and inequalities between the developed and backward regions.

In order to bring out, the region under study from the various kind of disparities and imbalances in regional
development, an attempt has been made here to find out different levels of development with the study area and on the
basis of levels of development an attempt has been made to delineate homogeneous three broad sub micro regions and
ten micro planning regions for planned development in the study region.All micro sub-regions and micro units follow
administrative boundaries, so that there should not be any problem of data collection, decision making and thus plan can
be performed more effectively. It is hoped that this study will be of immense value in future planning of the region. Thus
the regional planning is found to be an effective instrument of economic change. It must aim at balanced development of
all micro regions of a region on the basis of regional potentialities.The regional planners and policy makers take into
consideration, the diagnostic plan on priority basis to eliminate the regional imbalances and disparities to make the
region socially and economically balanced.

Keywords: Levels of Development, Co-efficient of development, Composite Index,Planning regions
Introduction:

Regional development is the result of interaction between various economic and social institutional
factors. The task of regional planning is to prepare a comprehensive regional development plan, an integrated
and co-ordinate plan between the physical, economic and social components that is between different levels of
development in the region.

The disparities and imbalances in natural conditions in terms of terrain, climate such as temperature,
rainfall, soil type, drainage, forest, minerals, transport and communication network etc. lead to imbalance
socio-economic development. Even a small micro level region like Latur district does not have homogeneous
social and economic development. There are some areas which are better developed due to favourable natural
conditions, while others are socially and economically much backward.

The change, either positive or negative directions, provides an understanding of the region to consider
for socio-economic planning. With the help of change in the socio-economic conditions, one may diagnose the
region for planning. The term change often is used for both positive as well as the negative sense. Here, we
are concerned to understand various aspects associated with
socio-economic conditions of the study area and to find the
levels of different regions with the district at tahsil levels and to
diagnose these regions with the help of certain indices for the i
planning to uplift such region, which are socially and ) %\ f”’“‘m
economically, lag behind. It is in fact, natural phenomena that all
the regions on the earth are not equally endowed with the natural
resources. Some regions are fortunate to have a favorable natural ){
condition, which others, at the same time do not have. So here an
attempt has been made to study the levels of development and
delineating planning regions in the study region.

Study Area:

Latur district has been selected for the present
investigation. The study region is situated in the south-east part
of the Maharashtra and it lies between 17° 52 north latitude to
18°50 north latitudes and 76° 12 east longitudes to 77° 18 east
longitudes’

It is bounded on the north by Beed and Parbhani
districts, on the north-east by Nanded district, on the south-east
and south by the Karnataka state and on the north-west, west and
south by Osmanabad district. For administrative purpose the
district in divided into two revenue divisions i.e. Latur and Udgir
division and in 10 tahsils Viz. Latur, Ausa, Renapur, Udgir,
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Ahmadpur, Chakur, Nilanga, Deoni, Jalkot and Shirur-Anantpal. Deoni, Jalkot and Shirur-Anantpaltahsils are
newly created tahsils (Fig.1.1).

The total geographical area of Latur district is 7157 sq.km. andit covers 2.39 percent of the total
geographical area of Maharashtra.

Objectives:

The basic objective of the paper is to delineate the planning regions for development on basis of levels
of regional development of Latur district in Maharashtra. Further, to analyze them basically to the
geographical point of view.

Database and Methodology:

The study is entirely based on secondary sources of data. The required essential data has been
collected from the District Census Handbook, Latur and Socio-economic Review of Latur District.

There are different ways to calculate the index of levels of development. Different socio-economic
variables have been selected to determine the levels of development. Sixteen following variables have been
selected to identify the levels of development.

1) Population density

2) Sex ratio

3) Percentage of general literacy

4) Percentage of urban population to total population

5) Percentage of work participation rate

6) Percentage of population engaged in secondary and tertiary activities to total population.
7) Percentage of cultivable area to total area.

8) Percentage of irrigated area to total cultivable area.

9) Percentage of villages having educational facilities.

10) Percentage of villages having medical facilities.

11) Percentage of rural population served by weekly market facility.

12) Percentage of co-operative agricultural society facility to total Population.
13) Percentage of villages having post offices.

14) Percentage of villages having bank facilities.

15) Percentage of villages having approach by pucca road facility

16) Percentage of service centres to total villages

The method adopted to determine levels of development evolves two stages, first determination of
levels of development of tahsil in terms of discrete variables and then integration of the values obtained to
give a compute index of development taking all the variables into account. The co-efficient of a tahsil in terms
of a single variable is expressed as :

CDI = i x100
Pl
Where,

CDI = The co-efficient of development for variable i,

Pi = Percentage of variable i, in the area unit.

PI= Mean Percentage of variable i, in the study region.

By summing the development indices taking into account all variables. We get composite index of
development by following equation.

cip - €L +CDI, +CDI, ————CDI,

N

Where,

CID = Composite index of development.

N = Number of variables

Levels of development are thus calculated for all ten tahsils on the basis of above formula. The
composite development indices so obtained are given in the Table 1.1.
The composite indices of development for all tahsils have been treated statistically and three tier
classifications of levels of development is determined as high, moderate and low level of development. The
regional levels of development have been given in table.1.1. The Latur and Udgirtahsilsare includes in high
levels of development in all sixteen variables. Ausa and Nilangatahsils are included in moderate levels of
development and remaining six tahsils like Renapur, Ahmedpur, Jalkot, Chakur, ShirurAnantpal and Deoni
are included in low levels of development.On the basis of levels of development here, an attempt has been
madeto delineate the planning regions for development.
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Table 1.1: Latur District : Composite Index of Development

Sr.No. Tabhsil CDI CID Classification
1 Latur 2342.53 146.40 High
2 Renapur 1534.28 95.89 Low
3 Ahmedpur 1493.89 93.36 Low
4 Jalkot 1261.94 78.87 Low
5 Chakur 1480.53 92.53 Low
6 ShirurAnantpal 1460.44 91.27 Low
7 Ausa 1707.04 106.69 Moderate
8 Nilanga 1758.45 109.90 Moderate
9 Deoni 1487.34 92.95 Low
10 Udgir 2085.56 130.34 High

Source: Compiled by the Author.
Planning Regions for Development:

Having analysed the socio-economic facilities and the study of service centres it is now possible to
devide the region into planning units on the basis of development potentialities and regional problems. The
Latur district as the foregoing analysis of socio-economic
facilities reveals, is characterized by homogeneity and
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heterogeneity, giving rise to regional differentiation in || LATUR DISTRICT
] Planning Regions
(Based on Levels of Development)

service centres distribution and potentials. The development
potential is the combined interaction of demographic
potential, development potential and infrastructure
potential, out of which the role of development is an
important one (Singh and Routrary, 1980, P.205).

Here, an attempt has been made to delineate
homogenous planning units for planned development, on
the basis of development potentialities. These planning
units are not a mere identification of development
potentials, but they serve to fix a priority area for planning
purpose, with due consideration to the availability of the
possible development potential factor as well as the
problems. On the basis of the preceding study, an attempt
has been made to suggest planning regions of the areas
under study, as below.

The physical limitation, cultural characteristics of
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of the region, have been considered the delimiting the
planning regions. The suggested planning regions are as
under:

L Relatively more developed region:
1I. Moderately developed region:

II1. Less developed Region:

L. a) Latur tahsil
II. a) Nilanga tahsil

L. b) Udgir tahsil
II. b) Ausa tahsil
1. a) Ahmedpur tahsil III. b) Renapur tahsil

III. ¢) Chakur tahsil II1. d) Deoni tahsil
II1. e) Jalkot tahsil MI1. f) Shirur Anantpal tehsil

The peculiarities and possibilities of each of these regions have been summarized below (Fig. 1.2).
L Relatively More Developed Region:

This region stands out significantly from the other adjoining regions in the nature of its potentials. The
mostly, covered area of Latur and Udgir tahsils are totally oriented towards Latur and Udgir cities for all sorts
of facilities and services due to the progress of education, health, industries and commerce in the cities, there
are migration from the surrounding areas to Latur and Udgir cities. This region has densly populated and
degree of urbanization is highest. Thus this is the most developed part of the study region.

The region has the facility of several goods, roads and the railway line that have been helpful in the
development of agriculture, industries and transportation is intimately linked with the further expansion of
tertiary as well as secondary sectors. Latur city being located in the heart of the study region, acts as a service
centre offering all related services like trading, marketing, transporting, banking, advertizing etc. These
services need expansion by which unemployed population can be put on the track. In the secondary sector
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industries of electronic items, chemical and allied items and various industries of consumer goods have good
prospects of development, because of the availability of large urban market and also regional market.
II1. Moderately Developed Region:

This region consists of Nilanga and Ausa tahils. The region has the facility of extensive canal and
well irrigation as it occurs in the Manjra and Terna river valley. The application of modern agricultural
techniques has resulted into development of monoculture cultivation. The economic prosperity this region has
enjoyed during the past two decades had led to increased urbanization and industrialization. This region has
better irrigation facilities and fertile soil. They have well co-operative societies because this area is
agriculturally developed. This region has better work participation rate, urban proportion and transportation
facilities. In this agriculturally developed region, successful agro-based industry can be developed through
planned efforts to raise the economic standard of the farmers, and also immediate steps are required to raise
the quality of human resource.

II1. Less Developed Region:

It consist of Ahmedpur, Renapur, Chakur, Deoni, Jalkot and Shirur Anantpal tahsils. This region
forms a core around the first region. It is characterized by mountainous terrain of Balaghat ranges and dryer
climate. Jalkot, Renapur and Shirur Anantpal tahsils are lagging behind due to lack of development of
irrigation potentials. Ahmedpur and Chakur tahsils suffer from the same drawback i.e. lack of development of
irrigation potentials. Thus, this is a single purpose agricultural area with low agricultural potentials. Vast
agricultural resources are available for further integrated area development. Agriculture of the area mainly
suffers from the inadequate means irrigation. In this region poor irrigation facilities have retarded the progress
of this area. In this region transport, medical facilities and literacy are inadequate. This region needs a
planning programme for the balanced development of agriculture and other sector. Requirement of this region
is adult education programmes for public awareness, other educational facilities, also expansion of socio-
economic facilities, increase human resource, increase the service centres as proportion to area and
population, intensification of agriculture for future overall development.

Conclusions:

The planning regions of the study region are characterized by some similarities and differences in the
physical characteristics, resource distribution to considerable amount of regional differences in development
potentialities. As expected natural and socio-cultural resources are not equally distributed throughout the
region. It is observed therefore that balanced development of the region cannot be reached unless the region is
divided into well marked micro units on the basis of development potentialities and regional problems. In
view of this, an attempt has been made to divide the study region into three sub regions and ten micro
planning regions from the angle of planning potentials and suggesting strategy for development. All micro
sub-regions and micro units follow administrative boundaries so that there should not be any problem of data
collection, decision making and thus plan can be performed more effectively. It is hoped that this study will be
of immense value in future planning of the region. Thus the regional planning is found to be an effective
instrument of economic change. It must aim at balanced development of all micro regions of a region on the
basis of regional potentialities.
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