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1 
Conventional and microwave assisted 
synthesis some substitued chalcones 
and their biological study 

Y. K. Meshram, R. 
R. Dharamkar Chemistry 

Vidyabharati international 
interdisciplinary research 
journal special issue may 
2020 

2019-20 2319-4979 
https://drive.google.com/file/
d/1VrCDNGvwgfSxksqK_LM5-
o0cSj4n26Ds/view?usp=drive_
link 

2 
Studies of some substituted 
dihydropirimidinones by 
refractrometrically 

Y. K. Meshram, R. 
R. Dharamkar Chemistry 

Vidyabharati international 
interdisciplinary research 
journal special issue may 
2021 

2019-20 2319-4980 
https://drive.google.com/file/
d/18oH0i2hbMw-
taxNkx1lf7Go8nKr8wm60/vie
w?usp=drive_link 

3 
Redox-Annulations of Cyclic Amines 
with ortho-
Cyanomethylbenzaldehydes. 2020, 
22(3), 976-980  

Anirudra Paul, 
Hemant S. 
Chandak, Longle 
Ma, and Daniel 
Seidel* 

CHEMISTRY Organic Letters 2019-20 1523-7060 https://pubs.acs.org/doi/10.10
21/acs.orglett.9b04506 

4 
In vitro apoptotic effect on human 
lymphatic filarial parasite by piperidine 
derivatives and thymidine reversal 
study, 2020, 119(1), 165-175. 

Dr. Hemant S. 
Chandak CHEMISTRY Parasitology Research 2019-20 0932-0113 

https://link.springer.com/artic
le/10.1007/s00436-019-
06492-7  

5 Studies of some substituted imine’s by 
Refractometrically in different solvents 

Dr.Y.K.Meshram 
Dr.Kirtiwardhan 
R.Dixit J . M . 
LagheR . 
M.Mahalle 

CHEMISTRY 

Journal of Emerging 
Technologies and 
Innovative Research (JETIR) 
January 2019, Volume 6, 
Issue 1 

2019-20 2349-5162 
https://drive.google.com/file/
d/1fkjfDyjaxiwBG9wJA49GeYj3
soWLSBF5/view?usp=drive_lin
k 

6 Opportunitie s & Challenges in Start 
Up Dr. A.D. Bhosale Commerce 

B. Aadhar's International 
Multidisciplinary Research 
Journal 

2019-20 2278-9308 
https://drive.google.com/file/
d/1J9jDjtFtRjO5tXxUe8W1Gz3i
LylPn5QI/view?usp=sharing 

7 GST impact on Indian Economy  Dr. A.D. Bhosale Commerce 
Excel’s International 
Journal of Social  
Science & Humanities 

2019-20 2277-7539 
https://drive.google.com/file/
d/1xS1UjLbCMxxgTmaTKL-
39hG4BuJBY8IP/view?usp=sha
ring 

8 मोबाईल बँक ग : आधु नक तं ान Dr. J. D. Porey Commerce Research Journey, 
International Conference 2019-20 2348_7143 https://www.researchjourney.

net/special-issues 

9 आँनलाईन यापार व याचे प रणाम Dr. J. D. Porey Commerce 

scholars impact 
international 
multidisciplinary 
multilingual journal 
speacial issue vol 6 oct to 
dec 2019 

2019-20 2394-7632 
https://drive.google.com/file/
d/1ccLp2JHo_Kbo7KfmwtzcKR
qIICPUSSRd/view?usp=sharing 

10 भारतीय जळ सचंनाचा अ यास Dr. J. D. Porey Commerce B. Aadhar 2019-20 2278_9308 
https://drive.google.com/file/
d/1ccLp2JHo_Kbo7KfmwtzcKR
qIICPUSSRd/view?usp=sharing 

11 
“The problem of rising NPA in Banking 
sector in banking sector in India: 
Comparative analysis of public & 
private sector banks”    

Dr. M. S. Gaikwad Commerce Scholars Impact  2019-20 2394-7632 
https://drive.google.com/file/
d/1IAGko16PSBJlx7ieJ1RadW9
MnLokWkRg/view?usp=sharin
g 



12 “Economic Recession and Remedies on 
it.”  Page No. 35-37                                                                     Dr. M. S. Gaikwad Commerce Vidyawarta Research 

Journal  2019-20 2319-9318 
https://drive.google.com/file/
d/1IAGko16PSBJlx7ieJ1RadW9
MnLokWkRg/view?usp=sharin
g 

13 “Role of Services sector in Indian 
Economy in 2019” Page No. 37-39                                             Dr. M. S. Gaikwad Commerce B. Aadhar Research Journal  2019-20 2278-9308  

https://drive.google.com/file/
d/1IAGko16PSBJlx7ieJ1RadW9
MnLokWkRg/view?usp=sharin
g 

14 "Online Shopping Ki Dokedukhi"  Page 
No. 144-146                    Dr. M. S. Gaikwad Commerce 

B. Aadhar Multidisciplinary 
International Research 
Journal  

2019-20 2278-9308  
https://drive.google.com/file/
d/1IAGko16PSBJlx7ieJ1RadW9
MnLokWkRg/view?usp=sharin
g 

15 
A Study on Entrepreneurship 
Development Process in India   Page 
No. 77 – 81                                

Dr. M. S. Gaikwad Commerce Ajanta Publication, 
Aurangabad  2019-20 2277-5730 

https://drive.google.com/file/
d/1IAGko16PSBJlx7ieJ1RadW9
MnLokWkRg/view?usp=sharin
g 

16 
Issues and challenges in 21st century 
related Commerce education  Page No. 
94-97  

Dr. M. S. Gaikwad Commerce 
B. Aadhar Multidiscipli 
nary International 
Research Journal  

2019-20 2278-9308 
https://drive.google.com/file/
d/1IAGko16PSBJlx7ieJ1RadW9
MnLokWkRg/view?usp=sharin
g 

17 “Impact of GST on Indian Economy” 
Pg. No. 07-10 Dr. V. R. Gawhale COMMERCE 

Global Economic Research 
Vol - II Issue – XVII 
April-Sept 19 

2019-20 ISSN – 
2249-4080 

https://drive.google.c
om/file/d/1Q0w3EvL8
vn8uooRBW-
abCnkbtVeKdtxm/vie
w?usp=sharing 

18 
“Customer Relationship Management 
in Banking Sector” 
Pg. No.01-06 

Dr. V. R. Gawhale COMMERCE 
Interlink Research Analysis 
Vol - I Issue – XX July- Dec 
19 

2019-20 ISSN – 
0976-0377 

https://drive.google.c
om/file/d/1Q0w3EvL8
vn8uooRBW-
abCnkbtVeKdtxm/vie
w?usp=sharing 

19 
“Women Entrepreneurship and 
Sustainable Economic Development” 
Pg. No. 01-06 

Dr. V. R. Gawhale COMMERCE 
Indo Western Research 
Journal 
Vol – I 
Issue –XII 

2019-20 ISSN – 
2349-1027 

https://drive.google.c
om/file/d/1Q0w3EvL8
vn8uooRBW-
abCnkbtVeKdtxm/vie
w?usp=sharing 

20 “E-Commerce: Prospects, Challenges & 
Government Role” 

Dr. A. K. 
Dhanagare COMMERCE Scholars 

Impact 
2019-20 

ISSN- 
2394- 
7632 

https://drive.google.com/file/
d/1Q0jQtptHzoSmK0oJgs99gc
SJ036IJNaz/view?usp=sharing 

21 
“Indian Accounting Standards & 
International Accounting Standards at 
a Glance from Indian Prospects” 

Dr. A. K. 
Dhanagare COMMERCE Scholars 

Impact 2019-20 
ISSN- 
2394- 
7633 

https://drive.google.com/file/
d/1TVl_VVKqJsAaqcfHClzloM0
cZqbgSujP/view?usp=sharing 

22 
Printed Devanagari Character Standard 
Dataset having different font size and 
styles variations. 

A.A. Tayade Computer Science OUR HERITAGE 2019-20 0474-9030 

https://scholar.google.co.in/ci
tations?view_op=view_citatio
n&hl=en&user=BsvBk44AAAAJ
&citation_for_view=BsvBk44A
AAAJ:2osOgNQ5qMEC 

23 
Analytical Study of Statistical Features 
Extraction of Characters for 
Verification  of CAPTCHA in Devanagari 
Script 

P E Ajmire Computer Science 
INTERNATIONAL JOURNAL 
OF CREATIVE RESEARCH 
THOUGHTS - IJCRT 

2019-20 2320-2882 https://www.ijcrt.org/papers/I
JCRT2002203.pdf 



24 
Recognition of Off-Line Handwritten 
Rajasthani Characters using 
Generalized Feed Forward 
Classifier.2019 

P E Ajmire Computer Science International Journal of 
Innovative Technology and 
Exploring Engineering ( 

2019-20 2278-3075 
https://www.ijitee.org/wp-
content/uploads/papers/v9i2/
B7884129219.pdf 

25 
A Survey on IoT Elements, Layered 
Architectures and Security 
Issues.Sept,2019 

P E Ajmire Computer Science 
International Journal of 
Advanced and Innovative 
Research 

2019-20 2394-7780 
http://iaraedu.com/pdf/ijair-
volume-6-issue-3-v-july-
september-2019.pdf 

26 
A Survey On Various Character 
Recognition Methods Of Identification 
Of Different Types Of Character July 
2018 

P E Ajmire Computer Science International Journal of 
Renewable Energy 
Exchange 

2019-20 2321-1067 https://www.isindexing.com/i
si/journaldetails.php?id=7408 

27 
Analytical Study of Statistical Features 
Extraction of Characters for 
Verification of CAPTCHA in Devanagari 
Script 

Prof. P. S. Bodkhe Computer Science 
International Journal of 
Creative 
Research Thoughts (IJCRT) 
October-2019 

2019-20 2320-2882 https://www.ijcrt.org/papers/I
JCRT2002203.pdf 

28 Maharashtratil Audhyogik Shetratil 
Pradeshik Ahsamtol   (39-44) R. R. Gawhale Economics Global Economic Research 

National Journal  2019-20 2249-4081 
https://drive.google.com/file/
d/1vo640uP4iOCCvoPmJePvLd
T_FdYzlaWM/view?usp=sharin
g 

29 Swastha Prashashan ani Niyojan kalatil 
Arogyacha Vikas (42-46) R. R. Gawhale Economics Interlink Research Analysis 

International Journal  2019-20 0976-0377  
https://drive.google.com/file/
d/1vo640uP4iOCCvoPmJePvLd
T_FdYzlaWM/view?usp=sharin
g 

30 Jagtik mukt bazar va WTO che 
yeshyapyesh (204-207) R. R. Gawhale Economics 

Research Journey 
International Journal 
(Arthbharti-VAP)  

2019-20 2348-7143    
https://drive.google.com/file/
d/1vo640uP4iOCCvoPmJePvLd
T_FdYzlaWM/view?usp=sharin
g 

31 Khandeshyatil Kumbhar Samajachya 
Samajik Sthithiche Adhyan (87-90) R. R. Gawhale Economics Research Journey 

International Journal  2019-20 2348-7141  
https://drive.google.com/file/
d/1vo640uP4iOCCvoPmJePvLd
T_FdYzlaWM/view?usp=sharin
g 

32 Bhartache Aodhogik Dhoran, Vikas va 
Adchani, pp-195-201 S. T. Warade Economics B. Aadhar 2019-20 2278-9308 

https://drive.google.c
om/file/d/1Ag5lEHEjr
H8yAYs6ypJeFSSH_uF
AGnNo/view?usp=sha
ring 

33 Talebandicha Bhartiya Arthavyastevaril 
Parinam, pp-45-50 S. T. Warade Economics B. Aadhar 2019-20 2278-9308 

https://drive.google.c
om/file/d/1Ag5lEHEjr
H8yAYs6ypJeFSSH_uF
AGnNo/view?usp=sha
ring 

34 
Trend Analysis with Respect to Area, 
Production and Yield of Cotton in 
Maharashtra 

H. A. Bhosale Economics 
International Journal of 
Scientific & Technology 
Research 

2019-20 2277-8616 

https://www.ijstr.org/final-
print/sep2019/Trend-Analysis-
With-Respect-To-Area-
Production-And-Yield-Of-
Cotton-In-Maharashtra.pdf 

35 
Translation in Maharashtra: An 
Overview of the Past Two Hundred 
Years 

P P Thakur English Translation Today 2019-20 0972-8740 https://ntm.org.in/download/t
tvol/volume13-1/article20.pdf 

36 
माझा वास या इं जी भाषांतरातील 
समाज भाषाशा ीय सम यांचे 
अ ययन 

P P Thakur English Bhasha Ani Jeevan 2019-20 2231-4059 
https://drive.google.com/file/
d/1FODRe9e939P7CKiaFxtpg_
1koQij4noE/view?usp=sharing 



37 
Racial Discrimination : A Crucial 
Problem In Richard Wright’s 
Autobiography ‘Black Boy’ 

Dr. V. M. 
Deshmukh English Printing Area Issuue-62, 

VOL-01,March 2020 2019-20 2394-5303 
https://drive.google.com/file/
d/17YAxR4pLAPr4CjwjZ43SFM
D_NvYDm154/view?usp=shari
ng 

38 “Kath Sahitya main stree vimarsh” 
Page No. 64 - 66               Dr. S. N. Khadse Hindi Scholars Impact  2019-20 2394-7632 

https://drive.google.com/file/
d/1XN_6sZmkQ6zAMI-
S4vdKdDDDiOTYcxS3/view?us
p=sharing 

39 माणभाषा आ ण बोल  पर पर संबंध Dr. H.D.Akotkar Marathi Scholar Impact 2019-20 2394-7632 

https://drive.google.com/fi
le/d/1_G1k0pqOYVi3LDG6i
AlQv-M9MYS0qq2-
/view?usp=sharing 

40 वार -अ याि मक लोकशाह चा आ व कार Dr. H.D.Akotkar Marathi Scholar Impact 2019-20 2394-7632 

https://drive.google.com/fi
le/d/14oKN0-
b050cUSQLBAesF9Bfuu-
ykvFIx/view?usp=sharing 

41 
Panchatantra aur Kalila Dimna Ka 
Taqabuli Mutalea January to March 
2020 

A Z Taji Persian Sahmahi Alami Urdu Adab 2019-20  2394-7616 
https://drive.google.com/file/
d/1AoGWR71aGIgA4hiS4XmZV
FKMNumMsbRz/view?usp=sha
ring 

42 Abdullah Ibne Muqaffa  
April 2020 

A Z Taji Persian B. Aadhar 2019-20 2278-9308 
https://drive.google.com/file/
d/138JeTSLaDpghH2pwVz9GU
z77npBeULR5/view?usp=shari
ng 

43 Amir Hasan Sijzi Ke Qasaid Par Tahqiqi 
Nazar April 2020 A Z Taji Persian B. Aadhar 2019-20 2278-9308 

https://drive.google.com/file/
d/1OVkc1qEIEHa5oGwS5ZE5B
22VhTH8-
Bb5/view?usp=sharing 

44 
Sol-Gel Synthesis and Photo-
Luminiscence Study of NaSr1-
xPO4:xDy3+ Phosphor for Use in PC-
WLED Pages 2852-2856 

Sanjay P. 
Hargunani1 
, Pranita Patil2 
, Rajkumar 
Sonekar3 

Physics 

International Journal for 
Research in Applied 
Science & Engineering 
Technology (IJRASET) 
Volume 7 Issue V, May 
2019- Available at 
www.ijraset.com  

2019-20 
ISSN: 2321-
9653; IC 
Value: 
45.98; SJ  

https://www.ijraset.com/files
erve.php?FID=23227  

45 
 Luminescence study of UV-C to UV-A 
converting Sr3Y1-x(BO3)3:xPb2+ (x = 
3,4,5,6,7 mole %) phosphor, pages 
617-625 

Sanjay P. 
Hargunani1∗ 
, Rajkumar P. 
Sonekar1 
, Shriniwas K. 
Omanwar2 

Physics 

Pramana Research Journal, 
Volume 9, Issue 6, 2019 
ISSN NO: 2249-2976 
https://pramanaresearch.o
rg/ 
617 

2019-20 ISSN NO: 
2249-2976 

https://www.pramanaresearc
h.org/gallery/prj-p1067.pdf 

46 
Blue Luminescent Phosphor 
Sr3Y1−X(BO3)3:XBi3+ for WLED 
Applications, pages  1800184 (1 of 5)-
1800184 (5 of 5) 

Sanjay P. 
HargunaniRajkum
ar P. 
SonekarRitesh S. 
Palaspagar 

Physics 
Macromol. Symp. 2019, 
387, 1970018,  © 2019 
WILEY-VCH Verlag GmbH & 
Co. KGaA, Weinheim 

2019-20 ISSN:1521-
3900 

https://doi.org/10.1002/masy.
201800184 

47 Photo-luminescence study of red borate 
phosphor Sr3 Y1−x (BO3)3:xEu3+ S. P. Hargunani Physics 

American Institute of 
Physics (AIP)Conference 
Proceedings 2104, 030027 
(2019);  
Published Online: 07 May 
2019 

2019-20 
 ISBN: 978-
0-7354-
1836-3 

https://doi.org/10.1063/1.510
0454 

48 

Sol-Gel Synthesis and Photo-
Luminiscence Study of NaSr1-
xPO4:xDy3+ Phosphor for Use in PC-
WLED 
Page No. : 2852-2856 

S. P. Hargunani Physics 

International Journal for 
Research in Applied 
Science and Engineering 
Technology (IJRASET) 
Volume 7, Issue V 

2019-20 ISSN 
2321-9653 

https://www.ijraset.com/files
erve.php?FID=23227 



49 
Blue Luminescent Phosphor Sr3Y1-
X(BO3)3:XBi3+ For WLED Applications  
Volume 387 Issue 1 Pages 1800184 

S. P. Hargunani Physics 

Macromolecular Symposia 
© WILEY-VCH Verlag 
GmbH & Co. KGaA, 
Weinheim Publication date 
2019/10 

2019-20 
Online 
ISSN:1521-
3900 

https://doi.org/10.1002/masy.
201800184 

50 
Luminescence study of UV-C to UV-A 
converting Sr3Y1- x(BO3)3:xPb2+ (x = 
3,4,5,6,7 mole %) phosphor  
Pages  617 _625 

S. P. Hargunani Physics 
Journal pramana research 
journal  Volume 
9 Issue 6 

2019-20 ISSN NO: 
2249-2976 

https://www.pramanaresearc
h.org/gallery/prj-p1067.pdf 

51 Nava Yuva Aamdar ani Yuva Matar: Ek 
Chikitsak Adhyayan Dr. P. A. Taori Political Science 

International Research 
Fellows Associations 
Research Journal: Analysis 
of Maharashtra State 
Legislative Assembly 
Election 2019 sp issue 
240(B) Feb 2020 

2019-20 ISSN - 2348-
7143 

https://drive.google.com/file/
d/1WhIzFey8Evr7YaRJUveZTw
0eUKNGJE99/view?usp=sharin
g 

52 Bhartatil Dharmnirpeksh Lokshahi Dr. P. A. Taori Political Science 
An International  
Multidisciplinary Research 
Journal: Ajanta Vol IX Issue 
1 Jan-Mar 2020 

2019-20 ISSN 2277-
5730 

https://drive.google.com/file/
d/1Yqzi8HWPFHFR8TNrn5mAX
DouDqL1MbEA/view?usp=sha
ring 

53 Sarch Sobat Muktipath te Talebandhi 
Sobat Madyapath: Ek Samiksha Dr. P. A. Taori Political Science 

Navjoyt: International 
Interdisciplinary Research 
Journal Vol IX Issue III Sep 
2020 

2019-20 ISSN 2277-
8063 

https://drive.google.com/file/
d/1Upt-
SRVC_ir_ZDXQCTGf2Rdydd8q
M3Qv/view?usp=sharing 

54 Role of Technology based higher 
education in Nation's success P.V.Ubale Statistics IOSR Journal of Research 

and Methods in Education 2019-20 
e-ISSN 
2320-7288 
p-ISSN 
2320-737X 

DOI:10.9790/1959-
0904020107 

55 
Trend And Forecasts Analysis Of Yield 
Of Jowar In India Using Sarima Method 
Of Time Series 

M O WANKHADE Statistics 
International Journal Of 
Scientific & Technology 
Research 

2019-20 2277-8616 

https://www.ijstr.org/final-
print/jan2020/Trend-And-
Forecasts-Analysis-Of-Yield-Of-
Jowar-In-India-Using-Sarima-
Method-Of-Time-Series.pdf 

56 

Trends in Gross Enrolment Ratio of 
Male Female Enrolment and 
Expenditure on Higher Education as 
Percentage of Gross Domestic Product 
India 

M O WANKHADE Statistics 
International 
Journal of Engineering and 
Advanced Technology  

2019-20 2249 – 
8958 

https://www.ijeat.org/wp-
content/uploads/papers/v9i2/
B3349129219.pdf  

57 
Multiple Regression Model for 
Optimization of Yield of Cotton in Rain 
Fed Zone of Maharashtra, India 

M O WANKHADE, 
U V KALE Statistics 

International Journal Of 
Scientific & Technology 
Research 

2019-20 2277-8616 

https://www.ijstr.org/final-
print/dec2019/Multiple-
Regression-Model-For-
Optimization-Of-Yield-Of-
Cotton-In-Rain-Fed-Zone-Of-
Maharashtra-India.pdf  

58 
A Study of Gender Parity with Respect 
to Education of Scheduled Tribes in 
India 

M O WANKHADE Statistics 
International Journal Of 
Scientific & Technology 
Research 

2019-20 2277-8616 

https://www.ijstr.org/final-
print/dec2019/A-Study-Of-
Gender-Parity-With-Respect-
To-Education-Of-Scheduled-
Tribes-In-India.pdf  

59 Analysis of Gender Wise Trend in 
Higher Education in India M O WANKHADE Statistics 

International Journal Of 
Scientific & Technology 
Research 

2019-20 2277-8616 

https://www.ijstr.org/final-
print/nov2019/Analysis-Of-
Gender-Wise-Enrolment-
Trend-In-Higher-Education-In-
India.pdf  

60 
Trend Analysis With Respect To Area, 
Production And Yield Of Cotton In 
Maharashtra 

M O WANKHADE, 
H A BHOSALE Statistics 

International Journal Of 
Scientific & Technology 
Research 

2019-20 2277-8616 https://www.ijstr.org/final-
print/sep2019/Trend-Analysis-
With-Respect-To-Area-



Production-And-Yield-Of-
Cotton-In-Maharashtra.pdf 

61 
A Study Of Use Of Smokeless And 
Smoking Forms Of Tobacco Among 
Agriculture Workers Of Villages In 
Murtizapur India 

M O WANKHADE, 
H S LUNGE Statistics 

International Journal Of 
Scientific & Technology 
Research 

2019-20 2277-8616 

https://www.ijstr.org/final-
print/sep2019/A-Study-Of-
Use-Of-Smokeless-And-
Smoking-Forms-Of-Tobacco-
Among-Agriculture-Workers-
Of-Villages-In-Murtizapur-
India.pdf 

62 Effect of 3-Sigma  and Six Sigma in 
Banking Sector: A Case Study V S Athawar Statsitics  

International Journal of 
Agriculture and Statsitical 
Science  

2019-20 ISSN:0973-
1903 

https://www.connectjournals.
com/toc2.php?abstract=29790
01H_67-
72a.pdf&&bookmark=CJ-
033252&&issue_id=01&&yaer
=2019 

63 “Urdu Afsana Aaghaz-O-Irteqa” Page 
No -16-22 

DR. MOHD. 
RAGHIB 
DESHMUKH 

URDU Quarterly Aalami Urdu 
Adab 2019-20 ISSN No-

2394-7616 
https://drive.google.com/file/
d/1Y6ue_623INGDSvE03j37qr-
kPGoLxgoH/view?usp=sharing 

64 “Sir Syed Ahmed Khan Shakhsiyat 
Aaqaid Aur Nazriyat” Page No -44-49 

DR. MOHD. 
RAGHIB 
DESHMUKH 

URDU Quarterly Aalami Urdu 
Adab 2019-20 ISSN No-

2394-7616 
https://drive.google.com/file/
d/1qs-Tzc9-ConpXDzeFyMrPA-
81zPnknKU/view?usp=sharing 

65 “Hali Aur Musaddas-e-Hali” 
Page No -85-90 

DR. MOHD. 
RAGHIB 
DESHMUKH 

URDU 
Bi Monthly Chronicle 0f 
Humanities And Cultural 
Studies (CHCS) 

2019-20 ISSN No-
2454-5503, 

https://drive.google.com/file/
d/1oamXzdt5AnpKewT51x_clV
NwugcR-
v1R/view?usp=drive_link 

66 
Study of Snake Species Diversity in 
Rural and Semi Urban Areas of 
Buldana district of Maharashtra, India. 

Dr G.B.Kale Zoology 
International .Journal of 
Biology and Life Sciences, 
Special Issue A 13,   

2019-20 
2320-
7817(p) 
2320-
964X(0). 

https://oaji.net/articles/2020/
736-1579025328.pdf 

67 
Indian Rural Economy: Issues and 
Solutions for Sustainable Development  
P a g e  1197-1203 

Dr G.B.Kale Zoology  Special Issue-38 OUR 
HERITAGE 2019-20 

ISSN: 0474-
9030 Vol-
68,  

https://www.ourheritagejourn
al.com/index.php/oh/article/vi
ew/7609 

68 
Survey of sickle cell anemia at Satgaon 
Bhusari Maharashtra India. (API not 
claimed  before) 

Dr G.B.Kale Zoology  
International Journal of 
Applied Research, 4 
(10),369-371. 

2019-20 

ISSN Print: 
2394-7500 
ISSN 
Online: 
2394-5869 

https://www.allresearchjourn
al.com/archives/2018/vol4issu
e10/PartE/4-10-42-760.pdf 

69 Study of Ant Diversity in Various 
Localities of Akola, Maharashtra, India.  Dr G.B.Kale Zoology 

International Journal of 
Science and Healthcare 
Research Vol.3; Issue: 4;  
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Abstract-  

 

The interaction of  Nd(III), Pm(III), Sm(III),Eu(III),metal ions and 3,4,5,trihydroxy-benzoamido-4-methyl 

Schiff base investigated in DMF as a solvent at 0.01M ionic strength.The data obtained used estimate 

the value of proton ligand stability constant (pK),& Metal-ligand constant log K.It is observed that 1:1 & 

1:2 complex with all ligands. 

 

Keywords- Metals,ligands ,solvents,Schiff base ,polarisibility constant. 

 

 

Introduction- 

 

Schiff bases plays an important role in organic chemistry due to presense of (C=N).Schiff bases are 

extensively used as analytical reactant.Since they allow simple and inexpensive determination of 

several organic and inorganic substances1.On others hand Schiff bases have been accimilated for 

their medicinal value.carbonyl compounds and primary amines2 have wide varity of applicationsin 

many fields, such as co-odination chemistry (3,4) Analytical chemistry5 pigments and dye’s6Schiff 

base is promising reaserch interest owing to wildspread antibacterial resistance of the medical 

science.Moreover the revival of research is essential to generate new Schiff base metal complexes 

have been used as drugs and have valuable antibaceria(7,8). 

 

       Several workers having investgated the metal ligand stability constant of the several metal ion,s 

with new Schiff bases. In the view of analytical application the effect of substituent on proton ligand 

stability constant. 
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Experimental work- 

 

In present work chemical,s such as perchloric acid, sodium hydroxide, sodium perchlorate,were 

used are ARgrade.Ligands were prepared to literature method.All ligands were recrystalised and 

purity were checked by TLC before use.The solution of ligands were prepared in pure solvent. 

     pH metric titration were carried out with Elico(L-1-613)pHmeter using combined glass and 

calomel electrode assembly having accuracy of ±0.1Ph unit.The instrument was calibrated by using 

0.05M  potassium hydrogenphthalate solution (pH=4)and standered buffer tablet (pH=9). 

All titrations were carried out at room temp. having µ=0.1M ionic strength.Nd(III),Pm(III), 

Sm(III),Eu(III) metal ions and ligands are kept constant at beginning of at each titration.Each titration 

was repeated at least twice. 
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Result and Discussion- 

 Proton ligand stability constant- substituted Schiff bases may be considered as acid having only 

one replaceable H+ ions from –OH group hydroxyl group dissociate completely above  

pH = 9 and can be therefore be represented as HL. 

HL→H+ + L- 

The graph is constructed depending on the titration data.The curves in between volume of NaOH  

Vs pH .There are three curves  Free Acid(FA),Acid+Ligand(A+L),Acid+Ligand+Metal 

(A+L+M). 

     It is observed from titration curvers for all system that ligans curves to start’s deviating from 3.51 
and deviated continusously upto 13.The deviation shows that dissociation of –OH groups in 

substituted Schiff bases. 

     The value of nA at various pH values were calculated from the acid titration curves(F+A) and 

Ligand titration curves(A+L),by using formulas of Irving and Rossottiss.proton ligand stability 

constant were calculated from the ploted graph nA Vs pH.The value of Pk were determined (Half 

integral method ). The pH at which nA = 0.5 .The accurate value of pK were estimated by pointwise 

calculation method in Table-1 

 

Table – 1 

Determination of proton ligand stability constant(pK) of substituted 3,4,5,trihydroxy 

benzoamido -4-bromoimine at 0.1M ionic strength 

 

 

 

Sr.No

. 

 

 

System 

 

Constant pK 

 

Half integral 

 

Point wise calculation 

 

L1 

 

3,4,5 trihydroxy-

benzoamido-4-chloro-

imine 

 

 

8.22 

 

 

8.22 

L2 

 

3,4,5 trihydroxy-

benzoamido-4-hydro-

imine 

 

 

7.72 

 

 

7.72 

From Table-1  It can be seen that the dissociation constant of substituted imines in present 

investigation found to be below pH 13.This shows that the dissociation of (H+)ions. 

      The pK value of L1 is found to be greater than pK value of L2  i.e. L1>L2 

The Pk value of different Schiff bases is different ie grater or smaller is due to the electron 

withdrawing group that readuce the pK value but increases the dissociation ,while in case of 

electron releasing group that decreases the dissociation constant pK. 

 

Metal-Ligand stability constant- 

The metal ligand stability constant of Nd(III),Pm(III),Sm(III)  

Eu(III) complexes with some substituted drugs were determined by employning Berrum-Calvin pH 

titration technique analytical by Irriving and Rossotti.It was observed that metal-ligand curves is 
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well separated from the ligand curves suggesting from the ligand titration curves suggesting there 

by that the liberation of proton is due to ring formation from the formation curves the value of 

stability constant logK1 and logK2 were determined which corresponds to pK values of n = 0.5 and 

1.5 respectively. 

 

Table-2 

System LogK1 LogK2 

Nd(III)-L1 

Pm(III)-L1 

Sm(III)-L1 

Eu (III)-L1 

Nd(III)-L2 

Pm(III)-L2 

Sm(III)-L2 

Eu (III)-L2 

 

 

5.57 

6.42 

6.48 

5.18 

6.36 

6.42 

5.74 

5.53 

 

5.96 

6.35 

7.18 

6.33 

7.51 

6.52 

6.78 

7.13 
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ABSTRACT    

Refractive index and Molar  polarisibility   of an imines’s such as 3,4,5-trihydroxy-benzoamido-nitro 

imine have been studies in Acetone and THF at different concentration at room temperature.The value 

of molar refraction and polarisibility constant are decreasing with decrease in concentration of solute 

in solvents. 

 
 Keywords  –  solvents,Schiff bases,refractometer,density 

 
INTRODUCTION 

The refractive index is an most important addetive properties of liauid.The major use of refractometry is an 

pharmaceutical,oil industries, and beverage,and agriculture also.Actulay refractometry mainly involves the 

measurement of concentrations of one substance is dissolved in another.It gives an idea about the aromatic 

content in it. 

      When a beam of light passes from one medium to another.It suffer’s refraction that is,the beam of light 
bending ,it travels in different direction.If the light is passes from less dencer medium to higher dencer 

medium then it is refracted towards medium then it is refracted towards normal.So that angle of refraction(r) 

is less angle than the angle of incident(i).The ratio of the velocity of light in vaccum to that in medium is the 

refractive index(n)  of medium.Refractive indices measured easily with accuracy.The value is depend on the 

concentration as well as wavelength of light used.Generally,the D-light sodium is used for standerd 

measurements. The extent of refraction depend’s on – 

i)The relative concentration of atom and molecule. 

ii)The structure of atom or molecule. 

     So refractive index gives an idea about structure and geomentry of molecule.some times this can be used to 

determine the structure of unknown molecule. 

     It the present work, Refractive index of liquid’s, Mixture’s were measured with the help of Abbe’s 
refractometer from literature .It was found that much work have been done over many of the substituted heterocyclic drugs,chalcone’s ,pyrozoline’s is oxazpine and various ketone’s. 
 REFRACTOMETRICALLY 

       Physico-chemical properties of solution gives complementary information about interaction between’s their component’s. Surface tension dielectric permeability and use of refractive index to calculate the 
molecule composition of hydrogen bonded complex. 

       Thomus Young was presumably the person who first used and invented ,the name “index of refraction” in 
1807. 

       The refractometric study of substituted aminopyrimidine in polar sovents were performed1 imines’s are fexible ligand’s also known as Schiff base having spacious application in various fields of human 
interests.They are widely used for the industrial purposes and also exibit a broad range of biological 
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activities2.A.N Sonar3 and N.S.Powar have studied the molar refraction and polarisibility constant of 

substituted Heterocyclic compounds(Schiff bases) J.D.Pandey etal4 have studied the refractometric and 

dielectric studies of binary liquid mixture at different temperature.R.A.Synowiki etal5 implemented two 

different fluid measurement technique to determined the refractive index of fluid on a commertial 

spectroscopic ellipsometer system even though many Schiff bases using salicyladehyde and amines had been 

studied6-9. The property of liquid such viscosity , refractive index, ultrasonic velocity of binary mixtures are 

studied by many mixtures10-16 

EXPERIMENTAL WORK - 

The solution of Schiff base prepared in different solvent like Ethanol and THF. bydissolving the appropriate 

amount by weight.The compound is synthesized by reflux method and purity is checked by M.P. , T.L.C. , I.R. , 

N.M.R. All the weight were made on mechaniki zaktady precyzying Gdansk Balance made in Poland (+ 0.001 

gm)   

          The densities of solution were determined by a bi-capillary pynometer (+0.2 %) having a blub volume of 

about 10cm3 and capillary having an internal diameter of 1mm.The refractive indices  

Table- 1  Refractometry data, 
system- 3,4,5, trihydroxy benzoamido 4-Nitroimine L1 

Solvent- THF 
 

 
 
Table – 4  Refractometry data 3,4,5,Trihydroxy Benzoamide 4-Bromoimine L1 

Solvant – ACETONE 
Sr. 
No 
 

Molality Refractive 
Index 
(n) 

Density 
(d) 

Molar  
Refraction 
Rm 

Polarisibility 
(α) 

1 
 

0.01 1.3900 1.4752 11.7291×10-3 1.4605×1020 

2 
 

0.05 1.3870 1.4736 5.8301×10-3 0.7268×1020 

3 
 

0.0025 1.3820 1.4714 2.8783×10-3 0.3584×1020 

4 
 

0.00125 1.3700 1.4679 1.4016×10-3 0.1745×1020 

5 
 

0.00063 1.3620 1.4649 
 

0.6810×10-3 0.0847×1020 

 

 

Sr.N
o 

Molality Refractive  
Index (n) 

Density 
    (d) 

Molar 
Refraction 
(Rm) 

Polarisibility 
(α) 

1 0.01 
 

1.4410 1.7791 10.8524×10-3 1.2197×1020 

2 0.05 1.4400 1.7789 5.4043×10-3 

 
0.6729×1020 

3 0.0025 1.4390 1.7777 2.6823×10-3 

 
0.3340×1020 

4 0.00125 1.4360 1.7769 1.3387×10-3 

 
0.1666×1020 

5 0.00063 1.4330 1.7766 0.6579×10-3 

 
0.0819×1020 
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Result and Discussion. 
     The value of molar refraction(Rm) and molar polarisibility constant(α) of polar solvents,like  ACETONE  is 
found to be greater than non polar solvents like  THF . because polar solvents contains H-bonding may form 

complex with solute,but may form complex with solute ,but non polar sovents does not contains H-bonding 

and does not form complex with solute. 

     The dipole in compouted lies perpendicular to the longer axis of the molecule shows intermolecular 

attraction  takes place.Which will be companied by decrease the value of molar refraction and polarisibility 

constant with decreasing concentration of solution because of mutual compensation of dipoles. 
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     The value of molar refraction and polarisibility constant of  imines are presented in Table-I &Table II .The 

graph between the molar refraction verses concentration are ploted . It could be seen that there is linear 

relationship between molar refraction and concentration of unknown solution of imines calaculated. 

    It is also observed that refractive index is linearly related to percentage of dissolved imine’s in a solution in 
different solvents.It is observed that substances containing more polarisibility (soft) group will normaly have 

higher refractive index than normaly have higher refractive index that substance containg (hard)groups. 

 

REFERENCES. 

1) M.M.Kalskar, H.S.Chandak,M.P.Wdekar.Der pharma chemical,2015,7(9)261. 

2) C.M.Silva.D.L.Silva,A Fatima,JAdv.Res 2011,2(1)1. 

3) A.N.Sonar & N.S.Pawar Rasayan.J.chem.3(2) 250-254(2010). 

4) J.D.Pandey , Jyostsna chhabra,N.K.Soni, K.K.Tiwari,R.K.Mishra.Indian Journal of chemistry 45A – 653-656 (2006) 

5) R.A.Synowiki,G.K.Prihill;G Cooney.C.M.Herringer and S.E.Green.Journal Vac Sci Technol.B 22(6) 3450-3453 (2004). 

6) A.Z.L.Sonbati.Trans.Met.Chem 1991.16-45. 

7) A.A.Soliman.J.Therm Anal 2001,63,221 

8) A.F.Petrovic , V.M.Leovac & M.Budimir.J.Therm Anal.cal. 1999,58,589 

9) Ivanovic , Kandjelkovic, V.M.Leovac ,L.J.Klisarov , M.Lazavenic , and D.Minic ,J.Therm.Anal,1996.46 (1741). 

10) Heller W.J.phy.Chem.Liq.2005.43.13. 

11) Pineiro A, Brocos P,Amira A phy.Chem.liq.2000.88,25. 

12) Frohilich H. Trans.Faraday,Soc,1948;44;38. 

13) Beup AH,Baron M.J.phy Chem1988.92,84. 

14) Amina T.M.phy.H.T.Khinnavar.R.S.Bindu.,G.J.Chem.Eng.Data 1993;38,542. 

15) Acherya Mishras S,Bhuyam B,Garecloadue k.Mohanty G.C.J.mol.liq.2004; 109;33. 

16) Corrandini F; Malagoli M.J.chem.Eng.Data 1993;38-65. 

 

  

pH metric study of substituted derivative with 

La(III) Ce(III) and Eu(III) metal ions at 0.1 molar 

ionic strength. 
 
Key words-: pH meter, Ethanol.  
 

Dr. Y.K. Meshram    Ku. Rupali M. Mahalle         Ku, Jyoti M. Laghe 

HOD. Department of             Vidnyan Mahavidyalay,         Rajiv Gandhi Engineering  

Chemistry G.S. College        Malkapur, Dist. Buldhana          Collage, Chandrapur.   

Khamgaon.Dist. Buldhana   

Email ID. rszadokar@gmail.com 

             Mob. No. 7387628760  

Abstract-: the interaction of La(III), Ce(III) and Eu(III) with substituted quinoxaline derivative have been  

studied at 0.1 molar ionic  

 

 

http://www.jetir.org/
mailto:rszadokar@gmail.com


































































       B.Aadhar’ International Multidisciplinary Research Journal 
         

                                                                                      Impact Factor -  ( (SJIF) –7.675,    

                                                                                                                         Special Issue   

    ISSN :  

    2278-9308 

    April 
    2020 

 
 

ii Website – www.aadharsocial.com             Email – aadharsocial@gmail.com. 

 
 

 
       

Impact Factor – 7.675                     ISSN – 2278-9308 

B.Aadhar 
Multidisciplinary International Research Journal 

Peer-Reviewed Indexed 

April - 2020 

SPECIAL ISSUE – CCXXIX (229) 

 
  

 
 
 
 

Aadhar  INTERNATIONAL PUBLICATIONS 

For Details Visit To : www.aadharsocial.com 

    © All rights reserved with the authors & publisher  

Sciences, Social Sciences, Commerce, 

Education, Language & Law 

 

 

 

 

Prof. Virag.S.Gawande 

  Chief Editor : 

Director 
Aadhar Social Research &, Development  Training Institute, Amravati. 

 

Dr.Dinesh W.Nichit 

Editor : 
 Principal 

Sant Gadge Maharaj  Art’s Comm,Sci Collage,  Walgaon.Dist. Amravati. 
 

 



       B.Aadhar’ International Multidisciplinary Research Journal 
         

                                                                                      Impact Factor -  ( (SJIF) –7.675,    

                                                                                                                         Special Issue   

    ISSN :  

    2278-9308 

    April 
    2020 

 
 

ii Website – www.aadharsocial.com             Email – aadharsocial@gmail.com. 

 
 

 

  

Editorial Board 

Chief Editor - 

Prof.Virag S.Gawande, 

Director, 

Aadhar Social Research &, 

Development Training Institute, Amravati. [M.S.] INDIA 

  

Editors  - 

� Dr.Dinesh W.Nichit  - Principal, Sant Gadge Maharaj  Art’s Comm,Sci Collage,  

                                              Walgaon.Dist. Amravati. 

Executive-Editors - 

� Dr.Sanjay   J. Kothari - Head, Deptt. of Economics, G.S.Tompe Arts Comm,Sci Collage  

                                         Chandur Bazar Dist. Amravati 

Advisory Board - 

� Dr. Dhnyaneshwar Yawale - Principal, Sarswati Kala Mahavidyalaya , Dahihanda, Tq-Akola.  

�  Prof.Dr. Shabab Rizvi ,Pillai's College of Arts, Comm. &  Sci., New Panvel, Navi Mumbai 

�  Dr. Udaysinh R. Manepatil ,Smt. A. R. Patil Kanya Mahavidyalaya, Ichalkaranji, 

� Dr. Sou. Parvati Bhagwan Patil , Principal, C.S. Shindure College Hupri, Dist Kolhapur 

�  Dr. Jiro Akita  - Professor Of Economics Tohoku University.  Japan  

�  Dr.Usha Sinha , Principal ,G.D.M. Mahavidyalay,Patna Magadh University.Bodhgay Bihar 

Review Committee -   

� Dr. D. R.  Panzade, Assistant Pro.,  Yeshwantrao  Chavan  College, Sillod. Dist. Aurangabad (MS) 

� Dr.Suhas R.Patil ,Principal ,government College Of Education, Bhandara, Maharashtra 

� Dr.  Kundan Ajabrao Alone ,Ramkrushna Mahavidyalaya, Darapur Tal-Daryapur, Dist-Amravati. 

� DR. Gajanan P. Wader  Principal , Pillai College of Arts, Commerce & Science, Panvel 

� Dr. Bhagyashree A. Deshpande, Asstt. Professor Dr. P. D. College of Law, Amravati 

 

Our Editors have reviewed paper with experts’ committee, and they have checked the papers on 

their level best to stop furtive literature. Except it, the respective authors of the papers are responcible 

for originality of the papers and intensive thoughts in the papers.  

                            -  Executive Editor 
 

Published by - 

� Prof.Virag  Gawande  Aadhar Publication Amravati  444604 

    Email : aadharpublication@gmail.comWebsite : www.aadharsocial.comMobile : 9595560278 



       B.Aadhar’ International Multidisciplinary Research Journal 
         

                                                                                      Impact Factor -  ( (SJIF) –7.675,    

                                                                                                                         Special Issue   

    ISSN :  

    2278-9308 

    April 
    2020 

 
 

iii Website – www.aadharsocial.com             Email – aadharsocial@gmail.com. 

 
 

 

 

INDEX 

No. Title of the Paper                   Authors’ Name 
Page 

No. 

1 LojkT;jf{kdk j.kjkfxuh egkjk.kh rkjkckbZ     MkW- ek;k e-oku[kMs 1 

2 
ckckjko eMkoh ;kaP;k ^Vkgks* dknacjhrhy lkekftdrk 

                                  MkW-ikSf.kZek f’kfj”k dksYgs- 
5 

3 egkRek xka/khthaps vkjksX;fo"k;d fopkj       izk-MkW- fufru pkaxksys 9 

4 
,dk egku 'kkóKkpk laÄ"kZe; vkys[k fpf=r dj.kkjk pfj=xzaFk & *,d g¨rk dkOgZj* 

,d leh{kk                                          M‚- iadt oku[kMs 
12 

5 ^>Mi* e/khy lektthou                   MkW- ikaMqjax Hkkslys 20 

6 

M‚-ckcklkgsc vkacsMdj ;kaps lafo/kku fufeZrh çlaxhps jk"Vªokn o jk"Vªh; ,dkRerk 

ckcrps fopkj .- ,dv/;;u                          M‚-vfuy lh- cudj 24 

7 M‚-ckcklkgsc vkacsMdjkaps —f"kfo"k;d fopkj                MkW-,l-,l-lkseoa”kh 28 

8 AÉqÉ AÉSqÉÏ MüÐ eÉÏÌuÉMüÉ LuÉÇ xÉÇbÉwÉï                   QûÊ.AÉlÉÇSmmÉÉ  DUqÉÑZÉSuÉU 32 

9 हदी क  सवंैधािनक ि थती                                                डॉ.गाय ी िम ा, 36 

10 
M‚- ckcklkgsc vkacsMdjkaps jk"Vªokn fo"k;d fopkjkaps egRo o çklafxdrk 

                                              çk- çsj.kk vkj-jRuikj[kh 
40 

11 
Þxzkeh.k o 'kgjh Hkkxkrhy िव�ा�या��या ¼eqy o eqyh½ 'kS{kf.kd 

vfHko`Ùkhpk rqyukRed vH;klß               M‚-xq.koar lksuksus 
45 

12 
Lka?k’kZ”khy ukjh dh dgkuh ^ukjh rqe dsoy lcyk gks* 

                               Ikzk-MkW-iou ukxukFkjko ,esdj 
52 

13 _xosn es ukjh dk LFkku                    Lkgk- izk- izKk baaxGs 56 

14 ´Ö−ÖÖê¾Öî–ÖÖ×−Ö�ú ˆ¯Ö−µÖÖÃÖÖë ´Öë •Öî−Öê¦ü �úÖ µÖÖê÷Ö¤üÖ−Ö : ‹�ú †−Öã¿Öß»Ö−Ö  ›ÍüÖò. ¸ü¾Öà¦ü�ãú´ÖÖ¸ü ×¿Ö¸üÃÖÖ™ü 58 

15 ÃÖÆü�úÖ¸ü×¾ÖÂÖµÖ�ú ´ÖÖ−Ö¾Ö ÃÖÓÃÖÖ¬Ö−Ö ¾Ö �úÖî¿Ö»µÖ ×¾Ö�úÖÃÖ                        ×¾Ö•ÖµÖ�ãú´ÖÖ ü̧ ‹´Ö. ÷Ö¾Ö‡Ô 65 

16 ‘ksrdÚ;kaleksjhy vkOgkus o mik;;kstuk  izk-MkW-vHk; Jhgjh ykdMs 68 

17 mLrkn xqyke eqLrkQ [kku buds lakfxfrd fopkj   izk-ukuk x-tk/ko 73 

18 
›üÖò. ²ÖÖ²ÖÖÃÖÖÆêü²Ö †ÖÓ²Öê›ü�ú¸üÖÓ“Öê Ã¡Öß ×¿Ö�Ö)Ö×¾ÖÂÖµÖ�ú ×¾Ö“ÖÖ¸ü                ¯ÖÏÖ. ›üÖò. ´ÖÓ¤üÖ×�ú−Öß ´ÖêÁÖÖ´Ö 

77 

19 
ykWdMkmu vkSj i;kZoj.k laj{k.k lao/kZu                    MkW- “kkjnk egktu 

 
80 



       B.Aadhar’ International Multidisciplinary Research Journal 
         

                                                                                      Impact Factor -  ( (SJIF) –7.675,    

                                                                                                                         Special Issue   

    ISSN :  

    2278-9308 

    April 
    2020 

 
 

iv Website – www.aadharsocial.com             Email – aadharsocial@gmail.com. 

 
 

 

20 
"Ã¾ÖÖ´Öß  ¸üÖ´ÖÖ−ÖÓ¤üŸÖß£ÖÔ  ´Ö¸üÖšü¾ÖÖ›üÖ  ×¾ÖªÖ¯ÖßšüÖÃÖ  ÃÖÖ¤ü¸ü ‡×ŸÖÆüÖÃÖ ¯Öß‹“Ö.›üß. ¯ÖÏ²ÖÓ¬ÖÖÓ“Öê  

ˆ»»Öê�Ö ×¾Ö¿»ÖêÂÖ)Ö"                                                 ¯ÖÏÖ. ¤ü¢Ö¸üÖ´Ö ¸üÖ´Ö•Öß ü̧÷Ö›êü 
83 

21 ¾Öé̈ üÖÓ“ÖÖ −ÖÖŸÖ¾ÖÖÓ¿Öß †ÃÖ»Öê»ÖÖ ÃÖÓ²ÖÓ¬Ö †³µÖÖÃÖ)Öê                                ¯ÖÏÖ. ›üÖò. ¯Öã−Ö´Ö ¤êü¿Ö´Öã�Ö 91 

22 
fonHkkZrhyflapu vuq’ks”kkeqGs —“kh mRiknukoj o m|ksx O;olk;krhy 

jkstxkj la/kh >kysY;k ifj.kkekps v/;;u    MkW- fefyan- Mh- xqYgkus 
94 

23 
fonHkkZrhy lsafæ; o thok.kw [kr ;kapk okij o yksdçh;rsrhy 

ok<hps v/;;u                     MkW- jk/ks'kke fiykth pkS/kjh 
99 

24 

ukxiwj ftYg;krhy dkVksy rkyqD;krhy la=k mRikndkaP;k 

mRiknu fo”k;d leL;k o mik; ;kstusps fo’ys”k.kkRed v/;;u 

                                 MkW- js[kk fefyan xqYgkus 

103 

25 

HkaMkjk ftYº;kP;k xzkeh.k vkfnoklh HkVD;k tkrhrhy yksdkauk 

ns.;kr ;s.kkÚ;k eujsxkP;k lsoklaca/kh v/;;u 

                               MkW- rk:.; gUUkqiwjh eqyrkuh 

109 

26 

jkeVsd i;ZVu LFkGkoj i;ZVdkadjhrk vlysY;k fuokl o brj 

lksbZ lqfo/kk lanHkkZrhy fpfdRld v/;;u 

                             izk-dYiuk dkarhyky iVsy 

113 

27 

ukxiwj ftYg;krhy lkousj o fiiGk ;sFkhy osLVuZ dksy fQYMl~ 

fyfeVsM }kjk fLod`r Jfed dY;k.kdk;ZP;kvH;kl  

                                  izk- fuf’krk jkgwy vackns 

118 

28 
;orekG ftYg;krhy vla?kVhr efgyk dkexkjkaP;k vkfFkZd 

leL;kaps v/;;u                  MkW- gfjnkl ekf.kdjko /kqosZ 
123 

29 
xksafn;k ftYg;krhy gyck lektkrhy O;olkf;dkaph vkfFkZd 

fLFkrhps v/;;u                  izk- lqfuy ukensojko bZ{okj 
127 

30 
'ksrdÚ;kaps fgrdrsZ M‚- ckcklkgsc vkacsMdj ;kaP;k 'ksrhfo"k;d 

fopkjkaph orZeku çLrqrrk            çk- lfpu lqHkk"k cksykbZdj 
131 

31 
Lkkekftd ]oSpkfjd dzkafrph ti.kwd dj.kkjk*  dFkkdkj % v..kk 

HkkÅ lkBs                         izk-N=iky Jhir ykacdkus 
137 

32 
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सारांश  

जेLहापासनू घरबस@या ऑनलाइन शॉिपंगचा िसलिसला स�ु झाला आहे दकुानदाराची उरलीसरुली रया कमी 
होत आहे पवूe होळी िदवाळी िlसमस ईद मोहरम सारYया सणा/या िनिम2ाने आसपास/याच नLहे तर दरूवर/या 
�िसB बाजारात लोकांची गदe Lहायची माZ आता अशा खास िदवसासंाठी सेल/या नावावर िडिजटल दकुाने अशा 
आकष9क ऑफर दते आहेत क� fयामुळे ख+या बाजाराची रया कमी होत आहे अशा खास िदवसांसाठी व2ृपZ मी 
रेिडओ इटंरनेट अशा िडिजटल दकुानांमधील सेल/या जािहरात]नी भ�न जातात. 

�मुख शcद: ऑनलाइन शॉिपंग, वेबसाइट, िडिजटल दकुान, इटंरनेट 

+,तावना 

एखादी वेबसाईट इलेo�ॉिनक व�तूंवर मोठी सवलत जाहीर करते तर कुठे बटू कपडे घड्याळे स2र ते ऐशंी 
टoके सवलतीत िदली जातात काहीजण तर मोबाईल टीLही ि¼ज जवळपास �)येक व�तू मोठ्या सवलतीत 
घरबस@या द;ेयाचा दावा करतात. 

इथे एक असा �½ िनमा9ण होतो क� सवलती/या नावाखाली बह¾संYय &ाहक अनाव�यक सामान तर खरेदी 
करीत नाहीत ना fयांची )यांना �)यDात गरज नसते िशवाय ऑनलाईन सामान खरेच )याच ¿ँडच ेअसते का मराठी 
यांचे अस@याचे सागंनू घेतले जाते �)यDात सवलती/या नावाखाली असे बरेचसे सामान ऑनलाइन शॉिपंग 
वेबसाईटवर िवकले जाते ज ेबनावट असते 

पण एका अ5यासानुसार 50 ते 70 िकंवा 80 ते 90 टoके सवलतीत सामान िमळत अस@याचा मोह 
लोकांना गरजेच ेनसलेले सामान घे;यासही �ो)साहन देतो.  JयरूोमाकC िटंग/या िवVेषकां/या मते सेल मोठ्या सवलती 
आप@या डोoयात खरेदीचा िवचार �व2ृ करतो.  अशा ि�थतीत लोक हा िनण9य िवचारपवू9क घेत नाहीत क� )यांना 
�)यDात काय खरेदी करायच ेआहे? आिण काय नाही? अशावेळी असा िवचार क�न खरेदी केली जाते क� आता 
खरेदी केले@या व�तू नंतर उपयोगी पडतील माZ अनेकदा अशा िबनकामा/या व�तू शेवटी जवळ/यांना वाढिदवस 
िकंवा लÁना/या वाढिदवसाला भेट Nहणनू िद@या जातात. 
 ,माट. बेइमानी 

�माट9फोन वेबसाईटवर असे खरेदी केले जातात िक कधी केले नाही तर आय\ुयभर )यासाठी बसावे लागले 
दावा केला जातो क� अमुक एका कंपनी/या मोबाईलचे नवे मॉडेल िवl�ची स�ुवात होताच दोन सेकंदात िवकले 
गेले �)यDात ह ेदावे पणू9पण ेकुठेही नसतात कारण मोबाईल बनिवणा+या चीन/या एका कंपनी शाओमी चा झटपट 

िव�तार अशाच काही Dणात झाले@या िवl�मुळे झाला पण खरेदी/या या उ)सवात िवचारा ठरतो तो &ाहक जो 
अशा मोबाईलचे नवनवे मॉडेल एकानंतर एक खरेदी करत जातो.  
Iरकामा होणारा �ाहकांचा िखसा 

मोबाईलवरील इटंरनेट वेगाने वापरले जाऊ लाग@यानंतर आप@या दशेात ऑनलाइन खरेदी/या इ/छुकांची 
फौज तयार झाली नोकरी अशा धावपळी/या जीवनात थकले@या वेड नसले@यांनी असले@या लोकांना खरेदीची 

िडिजटल सोय Nहणज े मनातील खरेदीची इ/छा पणू9 झा@या सारखे वाटते मोबाईल कNnयटुर िकंवा लॅपटॉप Qारे 
िडिजटल दकुान शोधनू हLया )या व�तू मनासारYया िकमतीत घरबस@या ऑड9र दणेे लोकांना आवडते सोबतच 
या/या जोरावर ई-कॉमस9 पोट9ल ही भरघोस कमाई करीत आहे. 

इिंडया ¿ांड इिoवटी फÄडेशन /या मािहतीनुसार भारतात ई-कॉमस9 बाजाराची उलाढाल 2018 /या अcज 
डॉलर होऊन वाढ होऊन 26 म*ये 200 अcज डॉलरपय.त पोहोचेल बोलायचे झा@यास 2019 /या अखेरपय.त 
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Abstract :  

 
Internet registration usually requires one sort of the Completely Automated Public Turing test to inform Computer and Human Apart 

(CAPTCHA) to avoid illegal registration through computer programs called bots. The CAPTCHA script is formed of distorted or 

noised characters. This paper presents an analytical study of extraction of varied statistical features for recognition of every 

character in CAPTCHA image. OCR (Optical Character Recognition) is generic process in area of pattern recognition and is aimed 

to recognize each character in CAPTCHA image. OCR system involves basic four stages: preprocessing, segmentation, feature 

extraction, classification which is followed by actual recognition. The technique of feature extraction plays an important role in 

character recognition.  The CAPTCHA character recognition depends on the extracted features. The various statistical feature 

extraction techniques have been applied over character image. Here, the various types of statistical feature extraction methods are 

discussed for the application of character recognition for CAPTCHA verification. 

 

Keywords: CAPTCHA, OCR, Bots, Feature extraction, Pattern recognition. 
 
1.Introduction  

In the recent time Internet has become a part of life for web users and CPATCHA has become an integral part of 

the communication and financial transactions on Internet.  CAPTCHA (Completely Automated Public Turing test 

to tell Computer and Human Apart) are the challenges given by online service providers to its users to distinguish 

human and automated computer programs called bots. It is a defensive mechanism to prevent automated 

registration, spamming and web bots. CAPTCHA tests can protect web services and resources such as e-mail 

services, online voting, surveys, chat systems, grievance redressal system, and password authentication. 

CAPTCHA which acts as a gatekeeper which monitors the entry and check whether it is a process by human being 

or computer controlled automated system. The researchers are studying the techniques, how to keep these 

spammers away. The character images are used as CAPTCHA script. These images consist of random 

combination of characters. A randomly generated text image is taken as CAPTCHA image so that a human user 

can read it easily while a computer cannot. A number of internet sites like Gmail, FaceBook, Hotmail, Twitter, 

Yahoo and so on offer free registration to the users to guard against auto-registration, these websites has 

incorporated CAPTCHA so that all the registrations are done by humans and not by automated computer programs 

or bots. 

OCR is employed for pattern recognition and is targeted to recognize each character in CAPTCHA image. In 

offline OCR system, raster image of character is taken as an input and then it is taken as an input and then it is 

processed. Recognition of character starts after generation of character.  While in online system, (x , y) coordinates 

and pressure of electronic tablet is continuously measured on digital pad [1]. The general process for character 

recognition   involves four main steps given in figure 1 [2].  
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 Image Acquisition   Preprocessing    segmentation      Feature Extraction  
 
Classification   Post Processing    Character Recognition     
                        

Fig. 1 : General Character Recognition Process by OCR 
 

Each character in CAPTCHA image has unique features that determine its shape, size and orientation. Thus, the 

technique of feature extraction plays a vital role in character recognition. The CAPTCHA characters recognition 

depends on the extracted features. There are various statistical features extraction methods which are studied and 

analyzed in this paper.  

 
2.Devanagari Script  

India is a multilingual country. There are more than 1.2 billion populations with 22 official languages and 10 

different scripts. Devanagari, an alphabetic script, is used by a number of Indian Languages. Initially it was 

developed to write Sanskrit but was later used to write many other languages such as Marathi, Hindi, Konkani and 

Nepali and Rajasthani [3, 4]. Hindi is the third most spoken language in the world. Other Indian languages like 

Gujarati, Bengali and Punjabi use scripts similar to Devanagari. Devanagari has 34 consonants and 13 vowels. In 

addition to consonants and vowels, there are compound characters which are formed by combing two or more of 

basic characters in most of Indian scripts including Devanagari. 

 
3. Feature Extraction Techniques 

Feature extraction can be defined as a process of extracting the most representative information from the raw data. 

Feature extraction is the process of extracting different features from the matrices of digitized characters image. 

The characters are recognized on the basis of these features. Features of a character can be classified into two 

categories: Global or statistical features and Structural or topological features [5]. 

 
3.1 Structural Features 

Structural features are based on topological and geometric properties of the character. Examples of structural 

features are: number of horizontal lines, number of vertical lines, number of cross points, number of end points, 

horizontal curves at the top and bottom etc. These features are then used to identify the shape or structure of the 

character.  

 

3.2 Statistical Features 

Statistical methods are used to identify statistical features of a character. The statistical features are derived from 

the statistical distribution of pixels. These are obtained from the collection of points representing the matrix of 

character. These features can be easily detected as compared to structural features. Statistical features are less 

affected by noise or distortions as compared to structural features. These features can be easily obtained as 

compared to topological or structural features [5].  

Representation of a document image ( e.g. CAPTCHA image ) by statistical distribution of points takes care of 

style variations to some extent . Although this type of representation does not allow the reconstruction of the 

original image, it is used to reduce the dimension of the feature set which results in less computing time and low 

complexity. The major statistical features are used for character representation [6]. 

 
3.3 Statistical Feature Extraction Methods 

The purpose of the statistical methods is to determine to which category the given pattern belongs There are 

number of methods used for statistical feature extraction; such as zoning, projection, histograms, crossing and 

distances, moments, profiling etc [7].  
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3.3.1 Zoning  

Zoning is one of the most popular feature extraction methods. The character image is divided into predefined 

number of zones and a feature is computed from each of these zones. The frame containing the character is divided 

into several overlapping or non-overlapping zones and the densities of object pixels in each zone are calculated. 

The density is calculated as a number of object pixels in each zone divided by total number of pixels [8].  

In this  method of  zoning ,  four types of  statistical features  are  extracted  , namely , intersection and  open  

endpoints,  centroid,  horizontal peak  extent  and vertical  peak  extent,  for Devanagari ancient character 

recognition. A pixel that has more than one pixels in its neighborhood is known as intersection point. A pixel that 

has only one pixel in its neighborhood is known as open endpoint. The centroid is the point that can be considered 

as the centre of a two-dimensional image. A character is usually divided into zones of predefined size. These 

predefined sizes are typically of the order 1*1, 2*2, 4*4 , 8*8 is given in figure 2 [9].  

 

  
          Fig. 2 : A character image : a) one zone b) 4 zones  c) 16 zones  and d) 64 zones. 
 
3.3.2  

Histogram Projections  

These features are derived from histograms of horizontal and vertical projections of black pixels in some particular 

areas of the character. They are extracted from the normalized image of the character so as to obtain normalized 

histograms of black pixels both on the X-axis as well as on the Y-axis. In order to locate the larger strokes of the 

character, relative maxima of the histograms could have been extracted. However, extracting maxima from 

histograms is quite difficult when the number of maxima is not known a priori. One way to tackle this problem is 

to derive the cumulative histogram of the original one, assuming that each important gap on the Y-axis of the 

cumulative histogram corresponds to a relative maximum on the Y-axis of the original histogram. Yet, when there 

is a gap on the Y-axis of the cumulative histogram, the corresponding abscissas are closer than in the case of a 

slow variation on the Y-axis. Therefore, dividing the Y-axis in enough equal parts and storing as features the 

corresponding abscissas allows to get information about the location of some structural properties of the character 

like its larger strokes [10].  

The feature extraction principle is illustrated on a basic example in Figure 3 and 4. In the present case, dividing the 

Y-axis in 11 parts – 10 abscissas are thus retained as features from each cumulative histogram – has been found 

experimentally to provide the most precise description of the characters [10]. 

      
 
3.3.3 Crossing and Distances  

It refers to the number of crossings of a contour by a line segment in a specified direction. Distance of line 

segment from a given boundary can be used as one of the features. A horizontal threshold can be established 

above, below and through the centre of the script. The feature value is the count, the number of times the script 

crosses the threshold [11] 
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                        Fig. 5 :  Example showing Crossing and Distance 
 

3.3.4 Moments  

The moment invariant is an appropriate measure for tracing the noise free image pattern. The features that are 

invariant to scaling, translation and rotation transformation of a character are useful in order to recognize many 

variations of the same character. Invariance means that visual properties stay consistent under specific 

transformations. Rotation invariant should be used to distinguish between such characters as ‘u’ and ‘n’. Size 
invariant should be used to distinguish between such characters as ‘0’ and ‘o’ [12]. A set of seven 2-D 72 moment 

invariant features are insensitive to translation, scale change, mirroring, and rotation. These can be derived from 

seven equations. It computes the moment invariants of an image and obtained seven-element row vector. Using 

these features a high degree of invariance is achieved. Hu's Seven Moment Invariants are invariant under 

translation, changes in scale, and also rotation. So it describes an image irrespective of its location, size, and 

rotation. The 2-D moment of order (s + t) of a digital image f(x ,y) of size m × n is define as follows. 

                   m-1 n-1 
         mst  =    ∑   ∑   xs  yt  

f(x ,y)    where s =0,1,2…and t=0,1,2…are integers.  
                      x=0  y=0      

The corresponding central moment of order (s + t) is define as follows.  
              m-1 n-1 

        Hst  =     ∑   ∑ ( x - x‾ )s ( y - y‾ )t   f(x ,y)   where s =0,1,2…and t=0,1,2,…. 
                    x=0  y=0      
   Where x‾ =   m10 / m00    y‾ = m01 / m00  
The moments that are computed with their centroid being about the origin are called central moments, denoted by 
µ st . 
The normalized central moment of order (s + t) is define as follow. 

ηst = µγ
 where   γ = (s + t) / 2 + 1                 

                 00 
The set of seven moment invariants are derived from these equations, as follows: 
Φ1 =  η20 + η02 

Φ2 =  (η20 - η02 )2 + 4 η2
11 

Φ3 =  (η30 - 3η12)2 + (3η21 - η03)2 

Φ4 = (η30 + η12)2 + (η21 + η03)2 

Φ5 = (η30 - 3η12) (η30 + η12)[ (η30 + η12)2 -3(η21 + η03)2] + (3η21 - η03) (η21 + η03) 

          [3(η30 + η12)2-(η21 + η03)2] 

Φ6 = (η20 - η02 ) [(η30 + η12)2-(η21 + η03)2] + 4η11 (η30 + η12)(η21 + η03) 

Φ7  =  (3η21 - η03) (η30 + η12) [(η30 + η12)2 - 3(η21 + η03)2] + (3η21 - η03) (η21 + η03)] 

          (η30 + η12)2 - (η21 + η03)2] 

The seven features of moment invariant are extracted from an image. The value of moments are usually small, so 

to reducing their dynamic range, log10 transformation is used and sign of original value is also preserve to detect 

if an image has been mirrored. Figure 6 shows the seven features were extracted from the handwritten characters. 

Three same characters with different scale, orientation, and transformation, give almost same moment features. 

Figure 7 shows the features extracted from the printed characters. Examples of same character with different sizes 

computed almost same moment features. From the experiment it was cleared that Hu’s moments features were 
invariant with scale in printed characters and invariant in rotation for handwritten characters [12].  
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                  Fig.6 :   Moment Invariant features for handwritten characters  
 

 
                Fig. 7 :  Moment invariant features for printed characters 
 
3.3.5 Zernike Moments 
Moment functions are defined on images as the weighted sums of the image intensity function. Moment functions 

of order (p + q) are generally defined as 

 

                      Φpq  = ∫x ∫y Ψpq (x, y) f (x, y) dx dy,                                                        (1) 
 
Where    Ψpq (x, y)  is called the moment weighting kernel. 

When applying moment functions to digital images it is often desirable to write them out using the following 

discrete notation: 

 

Φpq=∑    𝑥 ∑    𝑦 Ψpq(x,y)f(x,y) (2) 

Some properties of the weighting kernel are passed onto the moments themselves, such as invariance features, and 

orthogonal. Depending on the function chosen for the weighting kernel, the calculated moments can capture 

different aspects of the input image [13]. 

Zernike moments are a class of orthogonal moments and have been shown effective in terms of image 

representation. The orthogonal property of Zernike polynomials enables the contribution of each moment to be 

unique and independent of information in an image. A Zernike moment does the mapping of an image onto a set 

of complex Zernike polynomials. Zernike Moments are defined over the unit disk instead of the real plane and 

exhibit the orthogonal property. Zernike polynomials are mainly used in optometric, where they arise as the 

expansion of a wave front function in optical systems with circular pupils [14]. Zernike introduced a set of 

complex polynomials which form a complete orthogonal set over the interior of the unit circle, 

i.e., 𝑥2 + 𝑦2 = 1. Let the set of these polynomials be denoted   

by.  { Vnm (x , y)} The form of these polynomials is: 

Vnm (x, y) = Vnm  (ρ
 
θ )  =  Vnm ( ρ ) exp( jmθ)                                                                 (3) 

 

Rnm ( ρ ) Radial Polynomial defined as 

Rnm (ρ )  =∑ ( −1 )𝑠𝑛−| 𝑚|/2𝑠=0  .
(𝑛−𝑠)!𝑠!  (    𝑛+|𝑚|2  −𝑠) ! (    𝑛+|𝑚|2  −𝑠) ! 𝜌 n - 2a                                                                    (4) 

 Note that 

Rn,-m ( ρ ) = Rnm ( ρ ).  
These polynomials are orthogonal and satisfy 

∫∫ 𝑥2 + 𝑦2 ≤ 1    [𝑣𝑛𝑚 (x, y)]    𝑉𝑝𝑞 (x, y)  dx dy = 
𝜋𝑛+1 δnp δmq .                 

 

   With 

δab =   { 1          𝑎 = 𝑏   0     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                                                                                                         (5)  

Zernike moments are the projection of the image function onto these orthogonal basis functions. The Zernike 

moment of order n with repetition m for a continuous image function f(x,y) that vanishes outside the unit circle is 

Anm = 
𝑛+1𝜋 ∫∫ 𝑥2 + 𝑦2 ≤ 1   f (x,y) V* nm  (ρ, θ) dxdy                                                                  (6) 

http://www.ijcrt.org/


www.ijcrt.org                                                              © 2020 IJCRT | Volume 8, Issue 2 February 2020 | ISSN: 2320-2882 

IJCRT2002203 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 1740 
 

For a digital image, the integrals are replaced by summations to get. 

Anm=
𝑛+1𝜋  ∑   𝑥 ∑   𝑦  𝑓(x, y)  V*nm(ρ, θ), x2+y2

<=1                                                                                                        (7) 

 

To compute the Zernike moments of a given image, the center of the image is taken as the origin and pixel 
coordinates are mapped to the range of unit circle, i.e. x2 + y2 <= 1. Those pixels falling outside the unit circle are 
not used in the computation. Therefore |A nm| can be used as a rotation invariant feature of the image function. 
Since A n,-m = A nm , and therefore  

 | A n,-m = A nm | , we can use only  | A nm | for features[15]. 
 
Moment based features are extracted from the each zone of the scaled character bitmapped image. The image is 
partitioned into zone and features are extracted from each zone. In this paper Zernike moments based feature 
extraction is proposed for off-line Devnagari Handwritten Basic and Compound Character. The image can be 
portioned in various ways and it is given in figure 8 [16]. 

Feature set i   : Figure 8 (i) is considered as a whole character image.  
Feature set ii  : Figure 8 (ii) shows the image divided into four equal zones. 
Feature set iii : Figure 8 (iii) shows the image divided into three vertical equal zones. 

Feature set iv : Figure 8 (iv) shows the image divided into three horizontal equal zones. 

 

 
              (i)                       (ii)                          (iii)                            (iv)      
     

Fig. 8. Partition of Devanagari Character into feature set 
 
 3.3.6 Profiling: Distance Profile Feature 

The profile based features are partly inspired by (Shridhar and Badreldin, 1984), in this technique, profile 

computes the distance (pixels) from bounding box of character image to outer image of character. The distance is 

traced horizontal and vertical. Author used four profiles of the character which are left, right, bottom and top. Left 

profiles are computed by traversing horizontally in forward direction and right profiles are computed by traversing 

backward direction. Similarly, top and bottom profiles are computed.  Features derived from profiles of the 

character [17]. The four profiles are shown in figure 9. 

 
                                   Fig.9. Shows the distance profile features 
5. Earlier Work 

Feature extraction methods can satisfy this requirement based on specific recognition problem and the input data 

for recognition.  Different feature extraction methods are used according to the suitable domain. A survey of 

various feature extraction techniques is given in [12, 18]. In [19] , Raghuraj  et al, presented  a scheme to  develop  

complete  OCR  for five  different  fonts  and sizes  of  Devanagari  characters. Authors used three statistical 

features: mean distance, histogram of projection based on the spatial position of pixels and the histogram of 

projection based on pixel value. They used artificial neural network (ANN) approach for classification. Holambe 

et al [20] presented a review of feature extraction and selection methods for recognition of numerals and characters 

of the Devanagari script. They used Zernike moment for feature extraction and - KNN classifier based on 

Euclidean distance. They computed the accuracy recognition rate for vowels, consonants without modifiers as 

98%. Yadav et al [21] , proposed an OCR system for printed Hindi recognition, using ANN. They used projection 

profiles for segmentation and histograms of projection based on mean distance, histogram of projection based on 
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pixel value, vertical zero crossing for feature extraction and back-propagation neural network with two hidden 

layers for classification. They achieved a recognition rate of about 90.0%. Sethi and Chatterjee [22] proposed a 

decision tree based approach for recognition of constrained hand printed Devnagari characters using primitive 

features. In [23], R. Jayadevan et al. encompassed the comparative study of different feature extraction methods 

proposed by various researchers. They also have discussed some statistical feature extraction methods for 

recognition of printed Devanagari characters which are summarized in the following table 2 :  

Table 2 : Accuracy of Devanagari Printed characters Recognition 
 

Sr .No. Method  proposed by Type of Feature Classifier Data set (size) 
Accuracy 

in % 

1  Jayanthi et al. [ 25 ] 
Statistical Binary Tree 4863 

characters 
95.08 

2  Choudhuri et al. [ 26 ] 
Statistical Tree classifier & template 

matching 
10000 
characters 

95.42 

3  U.Pal et al. [ 24 ] 
Statistical Tree classifier and 

template matching 
Unspecified 

83.67 

4  Divakar et al. [ 27 ] 
Mean distance, Pixel 
value and vertical 
zero crossing 

Neural Network 1000 
characters 98.5 

5  Holambe et al [ 20 ] 
Zernike moment KNN classifier based on 

Euclidean distance 
Unspecified 

98 

6  Divakar et al  [ 27 ] 

Histogram of 
projection based on 
mean distance and  
pixel value , vertical 
zero crossing 

Back-propagation neural 
network with two hidden 
layers 

650 : word 
level 

90 

 

6. Conclusion:  

The analytical study of the methods mentioned in Table 2 concludes the statistical methods used for feature 

extraction such as:  zoning, histogram projections, profiles, crossing and distances, moment invariants, standard 

deviation, density and mean and feature classification techniques such as SVM, Template matching, Binary tree 

and Neural Network (KNN) are used for recognition of character. The devanagari CAPTCHA script characters are 

generally presented with different dimension and size, slanted or rotated to left or right direction, distorted by 

addition of noises. The statistical feature extraction methods such as Moment invariant and Zernike moments are 

mostly used to extract the features of characters which are slanted or rotated and dimensioned with varied size. 

These features can be easily detected as compared to structural features. Statistical features are less affected by 

noise or distortions as compared to structural features. They are also used to reduce the dimension of the future set. 

These features can be easily obtained as compared to topological or structural features. 

From the above table the accuracy of Devanagari printed characters is 98.5% for Neural Network. The accuracy 

depends on the features extracted from the image database. In this study, it is found that the use of statistical 

methods for feature extraction and  Neural Network classifier gives better result. 

The study shows that the accuracy of recognition of character depends on selection of features and proper 

classifier. The different statistical feature extraction techniques discussed in this paper are very effective and 

useful for new researchers. Still the work is going on to improve the accuracy of the above techniques.   
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Abstract: The offline handwritten identification in the area 

of pattern recognition was a heavy and difficult task. Because of 

its application in different areas, a set of work is being done and 

the results are continuing to be strengthened by different 

methods. We suggested in this paper a handwritten model for 

individual character recognition using generalized neural 

networks for feed forward. We take 17 character samples 

handwritten in scanned image format for experimental purposes; 

Rajasthani knows 850 different samples of handwritten 

characters. HOG extraction methods are used to construct 

pattern vectors for all training sets. These features are 

recognition classifier for generalized feed forward. We obtained 

an overall classification with GFF classifier accuracy rate of 

85.21% from the proposed scheme for the identification of 

Rajasthani characters. 

Keywords: Handwritten character recognition, feature 

extraction, GFF, classifier 

I. INTRODUCTION 

Handwritten recognition has already been a prominent 

field for several years due to its future applications. Some of 

the potential areas of application are postal automation, 

processing of bank checks, automated data entry, etc. There 

are many working sections to handwritten recognition in 

Japanese, Chinese, Roman, and Arabic scripts and different 

approaches to handwriting recognition have been suggested 

by the researchers [1]. These days, computers have 

penetrated more accurately in all areas and work at higher 

speeds. Pattern recognition computer is a difficult task and if 

the curves of reasons in written texts in hand, this task 

becomes even more important. The text conversion process 

handwritten in machine-readable format is the handwritten 

character recognition. Some of the most popular relevant 

fields of research and stimulating in the field of pattern 

recognition were handwritten character recognition.  
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It makes an enormous contribution to the advancement 

of an automation process and in various applications can 

improve the human-machine interface. Most of the literature 

on Indian scripts recognition of transactions with printed 

materials and very few articles discuss scripting problem 

handwritten.  

Using a special pen and a digital surface, the data are 

collected in recognition of virtual handwriting through the 

writing process. Offline files are digitized pre-written text 

images, generally on a piece of paper [2]. 

Handwritten recognition systems are generally 

classified into two types, namely the recognition online and 

off line manuscript. In the online approach, the two- 

dimensional coordinates of consecutive points are 

symbolized with time. Also the sequence of moves made by 

the writer is at hand. While in the case of handwriting 

recognition approach offline written script is captured with 

the help of devices like scanner and the entire script is 

available as an image [3].  

The approaches to handwriting recognition online and 

offline are compared; it was found that due to time 

information available with the online approach, it is higher 

than the offline approach. In addition, in offline systems, 

neural networks were used to produce good results at 

relatively high levels of accuracy in recognition. An amount 

of applications, for example, document analysis, 

interpretation of the mailing address, treatment, etc. bank 

require a handwriting recognition system offline. Thus, 

recognition of handwritten offline recognition has the first 

preference of many researchers to analyze and discover new 

methods to achieve better accuracy in recognition. It is used 

extensively in the area of pattern recognition, artificial 

intelligence and image processing [4]. In this paper we 

recommend the framework based on GFFNN classifier for 

the handwritten character recognition. This is used for 

training the neural network. The Rajasthani character 

consists of 38 letters. When to recognize out of these 18 

characters, we need to divide them into classes.  Through 

the experiments, the character recognition and classification 

is carried out and the recognition accuracy is described in 

the experimental result in section. There are 38 basic 

characters in Rajasthani script which are shown in figure 

1.1. 
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Fig.1.1: Rajasthani Characters 

 

The handwritten recognition of Rajasthani characters has 

following applications: 

1. In the field of automated letter sorting in postal 

services  

2. In automatic processing of different handwritten 

forms in different departments and institutes of 

government  

3. In old manuscripts digitization  

4. In banks for automated customer signatures 

validation 

In case of Rajasthani characters there are some problems 

which lead to reduction in recognition accuracy. These 

problems have been discussed below. 

1. There is always variation in the shapes of characters and 

variation in writing styles of different writers as shown in 

figure 1.2. 

 
Fig. 1.2: Few Samples of Rajasthani Characters 

2. Difference is being shown below among various 

characters that lead to incorrect recognition: 

 

 

 

 

3. During scanning, it may be possible to manipulate 

images, to add noise during image acquisition, etc. 

The organization of this paper is as follows: previous work 

was discussed in Section 2, proposed recognition systems 

were given in Section 3, and experimental results and 

conclusions were written in Section 4. 

II. RELATED WORK 

A P Jane et al. recommend a novel mechanism for 

recognizing handwritten marathi characters of similar shape 

that use Artificial Neural Network and recording 70 to 90 

percent average accuracy [5]. A new Eigen space model 

method was proposed by Akhil Deshmukh et. al. using the 

theory of Gerschgorin theorems to identify and extract 

characters [6]. Mahesh Jangid et. al. suggested new 

algorithm of correlation characteristics of local Gradients 

extraction Neighbors for handwriting recognition. They 

obtained 95.38 percent accuracy for handwritten Devanagari 

character recognition in order to use this function method 

and SVM classifier [7]. J. Praddep et.al. developed a model 

on handwritten character recognition that used a neural 

network extraction method focused on diagonal feed 

forward network and back propagation algorithm with two 

hidden layers in the 54-100-100-38 framework that can be 

used to distinguish both horizontal, diagonal and vertical 

orientation characteristics and found 92.69% [8]. P. E. 

Ajmire et.al., Handwritten character has significant variation 

in the type of a group of characters. This variability focuses 

on the font type, the document noise, the photometric 

effects, the document's oblique and poor image quality. 

Large variations in shape makes it difficult to determine the 

number of convenient features before building models. 

Character recognition system performance depends heavily 

on what features are being used [9]. P.E.Ajmire et.al. 

presented the work on the recognition of manuscripts 

Marathi vowels. The system was tested on 12 Handwritten 

Marathi vowels and 10 images for each vowel. The overall 

average recognition rate of vowels before the combination is 

59% and after the consolidation of 62%. Therefore the 

combination improves the recognition rate [10]. Arjun Singh 

et.al. proposed an offline recognition system Handwritten 

Devanagari characters. It uses classifiers ANN and SVM. 

An experiment is performed on the image sizes: 30x30, 

40x40 and 50x50 Matlab. The recognition accuracy is 

97.61% using SVM [11]. Dineshkumar R. et.al. proposed a 

recognition framework handwriting offline using the 

network of neurons before feeding. A Sanskrit manuscript 

character is recognized by the use of training the neural 

network. The system proposed recognizing the names 

written by hand, reading documents and converting any 

document handwritten shaped structural text. The accuracy 

rate obtained is 98% [12]. 

III. DATABASE PREPARATION 

We have developed our own database. The preparation 

of database, which are collected from the special design 

sheet. The A4 size data sheet is designed for the handwritten 

character recognition system and the characters were written 

by the various Rajasthani people of different age groups. 

After data collection from various person data sheets are 

scanned with the help of Cannon Lide 110 with 300 dpi and 

stored as jpg file.  

IV. PROPOSED METHODOLOGY 

The proposed method designed 17 characters database out 

of 38 characters. The database contains in all 850 samples 

datasets.  

a) Block Diagram: The following figure shows the 

complete handwritten 

character recognition system.   

and      and  and  
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Fig. 1.3 : Complete handwritten character recognition 

system 

b) Algorithm: The following algorithm has been performed 

in order to preprocess the image before feature extraction:  

1. Read Datasheet file (Scan file) 

2. Intensity value of an image were adjusted 

3. Images were converted and save into gray scale image 

4. All gray images were converted to binary 

5. Take compliment of this data file 

6. Crop each Line and then each character 

7. Finally all images resize to 40 x 40 pixels size 

In this way the individual characters are available in the 

form of image in database. Some sample characters in the 

database are as shown in the figure 1.4.  

 
Fig. 1.4: Labeled Database of Rajasthani Character 

V. RESULTS AND DISCUSSION 

The gradient-oriented characteristics of the histogram 

for research work were taken. For classification, the 

extracted characteristics are selected. HOG features define 

the image form with the distribution of intensity or gradient 

to the edges. A HOG feature vectors that represent a relative 

object's local shape. In all 81features are extracted for each 

character image. In this way the total database contains 850 

X 81data values. This paper focuses on Generalized Feed 

Forward Neural Network (GFFNN) for recognition of 

handwritten characters. The extracted features vector of all 

database images is first randomized and then fed to the 

GFFNN for training of neural network. To identify them, the 

GFFNN was used to check the proposed vector of various 

character images. These features are classified using GFF 

classifier and results for training is given in Table 1, 2 and 3 

as well as the result of testing in Table 4, 5 and 6.   

  

 
 

From the result observed above, it is found that the 

handwritten recognition using GFF classifier on training 

data, Table 1 shows a recognition accuracy of six characters 

out of 17 characters is 100% whereas Table 2 shows an 

accuracy rate of seven characters above 90% and the 

remaining four characters with an accuracy rate of below 

88%. 

 

 
 

On Testing,  three characters with a recognition rate is 100% 

and three characters with an accuracy of recognition above 

90% and the remaining eleven characters with an accuracy 

of less than 80%..  

The graphical representation of average accuracy on sets 

training, testing and cross validation is 92.97, 81.52, and 

81.15 respectively as shown below. 
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VI. CONCLUSION 

This paper proposes an algorithm of recognition of 
handwritten Rajasthani characters.  The average accuracy of 
recognition of all handwritten Rajasthani characters in 
training, testing and CV using GFF is 85.21%. This 
accuracy may be enhanced by taking into consideration a 
broader set of data while training a classifier. This work can 
also be applied to other scripts in India for character 
recognition with offline handwritten language. 
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ABSTRACT 

The use of the Internet is growing rapidly, so another area has developed to use the Internet, called Internet of 

Things (IoT). It facilitates the machines and objects to communicate, compute and coordinate with each other. 

It is an empower for the intelligence related to several essential features of the modern world, such as homes, 

hospitals, buildings, transports and cities. The security and privacy are some of the key issues related to the 

wide application of IoT. Therefore, these issues prevent the wide usage of the IoT Applications. This paper 

represents an overview about different layered architectures of IoT and attacks regarding security from the 

perspective of layers. Also, a review of mechanisms that provide solutions to these issues. Furthermore, a new 

secure layered architecture of IoT is suggested to overcome these issues. 

Keywords: Internet of Things (IoT); layered architectures; security; privacy; security attacks; Protection 

methods; secure architecture 

I. INTRODUCTION 

The Internet has become a basic need of millions of people who use it for many purposes according to their 
needs. People not only use the Internet from the entertainment (movies, songs and games) purposes but also to 
fulfil their daily activities, and needs that cannot be done without it. It is surveyed that around 48 percent of the 
world�s population use the Internet [1,2]. This means number of the people use the Internet due to its popularity 
and benefits that are provided to them by the Internet. Another aspect of increasing the users of the Internet is 
that people can communicate and synchronize to other people all over the world via the Internet. 

Since there are number of benefits of the Internet, another field is growing, that allows objects and machines to 
connect and communicate to each other with the presence of the Internet, called the Internet of Things 
(IoT)[3].The main purpose of this new technology is to automate the work and connect the devices via the 
Internet that users use in daily life. Special types of sensors are attached to each object to capture the 
information from the physical world to virtual world. Information is analysed by processing methodology to 
remove the unnecessary data and store the information into local storage. Information is sent from local storage 
to cloud storage where all objects send their collected and interconnected information. Finally, using the 
collected information, an appropriate action is taken. It is not compulsory that action is always performed by 
using this information, but one can also manage and control the objects and machines remotely and use the 
information to maintain the records for the future use. 

There are different technologies and sensors are used to implement the idea of IoT. The communication 
technologies which are used to implement the idea of IoT are radio frequency identification (RFID)[4], near 
field communication (NFC)[5] and wireless sensor network (WSN)[6] etc. There are a lot of applications in 
which IoT has deployed as shown in Figure 1The first one is the health care domain where sensors are used to 
check human�s body temperature, blood pressure and heart beat rate [7]. Second application is smart home 
because humans use many electronic things like refrigerators, microwave ovens, fans, heaters and air 
conditioners at home. The sensors are used to detect the problem and tell about the problem to the 
manufacturing company in order to solve it[8]. The third application of IoT is animal tracking, with the help of 
GPS sensors to trace them easily [9]. Another IoT application is smart robotics grippers that contact an object 
directly to collect the sensing information. There are number of sensors and instruments installed in a smart 
gripper such as touch, motion, vision, optical and force sensors. The smartness level of a smart gripper depends 
on the equipped sensors because they collect information in a real-time mode and collected information is used 
to make decisions. Therefore, they must be used by design criteria such as cost, weight and compactness [10]. 
In addition, there are numerous applications of IoT such as smart transportation, infrastructure management 
(highways, bridges and railway tracks), manufacturing, smart building, smart agriculture and smart retail, etc. 
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Figure-1: IOT Applications 

II. PROBLEM DEFINITION 
There are many benefits provided by IoT, but, on the other side, it also has some challenges suchas no proper 
management, energy efficiency, identity management, security and privacy [11]. Security and Privacy are the 
most critical key issues facing in the development of IoT. In IoT, all devices are connected to the Internet 
because, without the Internet, they cannot perform their tasks. There are many possibilities to attack the 
confidential information of objects via the internet. The attackers can misuse information in any illegal way 
according to their needs, which can result in a great loss for users[12]. Privacy has also become an issue for IoT. 
This means that the information of users must be in secure hands and not be accessible to anyone except 
authentic users. Therefore, security and privacy should be ensured by preventing unauthorized identification, 
access and user�s data is under control and no one else can misuse it[13]. 

III. PROPOSED METHODOLOGY 
IoT provides many benefits and facilities for users to use them properly, so there is a need for some elements. In 
this section, elements of IoT are discussed. Figure2 shows the elements needed to deliver the functionality of 
IoT. The names and details of these elements are as follows. 

D. IOT Elements 

 
Figure-2: IOT Elements 

1. Identification: It identifies each object within network. Identified by two processes; naming and addressing. 
Naming represents name of the object while addressing is the unique address of specific object. These both 
terms are very different from each other because two or more objects may have same name but always have 
different and unique address. The methods available that provide the naming facility to the objects in the 
network such as electron products codes (EPC) and ubiquitous codes[14].IPv6 is used to assign the unique 
address to each object,. Earlier, IPv4 was used to assign the address but it could not fulfil the need of 
addressing due to large amount of IoT devices. Therefore, IPv6 is used because it uses 128 bit number 
addressing scheme. 
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2. Sensing: The information is collected from objects with a process called as sensing. The collected 
information is forwarded to the storage media. The sensing devices are used to collect the information from 
objects such as actuators, RFID tags, smart sensors, wearable sensing devices, etc. 

3. Communication:It is one of the key component of IoT where different devices are connected to each other 
and communicate, send and receive messages, files and other information. The technologies that provide 
facility of communication like Radio Frequency Identification (RFID)[15], Near Field Communication 
(NFC)[5], Bluetooth,Wi-Fi[6]and Long Term Evolution (LTE)[7]. 

4. Computation:The sensors are used to perform computation on collected information from objects to remove 
unnecessary information that is not needed. Different hardware and software platforms are developed to 
perform the processing in applications of IoT. For hardware platforms, Audrino, Rasperry Pi and Intel 
Galileo are used, while, for software platforms, the operating system plays an important role to perform the 
processing. There are many types of operating systems that are used like Tiny OS,LiteOS , Android, etc. 

5. Services: The IoT applications consist of four types of services. The first one is an identity-related service, to 
identity the objects that have sent the request. Second service is Information aggregation service whose 
purpose is to collect all the information from objects. Processing is also performed by the aggregation 
service. The third service is a collaborative service that makes decisions according to the information from 
storage area and sends appropriate responses to the devices.  The last service is ubiquitous service that is 
used to respond the devices immediately without any rigidity about time and place. 

6. Semantics: The users are facilitated according to their performance for assigned tasks. It is the most 
important element of IoT to fulfil its responsibilities. It acts like the brain of IoT. It provides all information 
and makes appropriate decisions to send responses to the devices. 

E. IoT Layered Architectures with Security Attacks 

The hierarchy of all proposed layered architecture of Internet of Things (IoT) is shown in Figure,3 which shows 
the layer architectures of IoT consisting of three layers, four layers and five layers respectively. 

 
Figure-3: The layered architectures of IoT (three, four and five layers). 

1. Perception Layer:It is also known as a sensor layer. It works like people�s eyes, ears and nose. Its main 
functionality is to identify things and collect the information from them. There are different types of sensors 
attached to objects to collect information such as RFID, 2-D barcode and sensors. The sensors are selected 
according to the requirement of applications. The information that is retrieved by these sensors can be about 
location, changes in the air, environment, motion, vibration, etc. They are the main target of attackers who 
wish to utilize resources to replace the sensor with their own [13]. Therefore, the majority of threats are 
possible on sensors. Common security threats of perception layer are: 

i. Eavesdropping: It is an unauthorized real-time attack where private communications, such as phone calls, 
text messages, fax transmissions or video conferences are intercepted by an attacker. It attempt to steal 
information that is transmitted over a network. Likewise it takes advantage of unsecure transmission to 
access the information being sent and received. 
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ii. Node Capture: It is one of the dangerous attacks faced in the perception layer of IoT. Where attacker 
gains full control over a key node, such as a gateway node. It may also leak all information including 
communication between sender and receiver, a key used to make secure communication and information 
stored in memory. 

iii. Fake Node and Malicious: In this type of attack an attacker adds a node to the system and inputs fake 
data. It main purpose is to stop transmitting real information. A node that is added by an attacker 
consumes precious energy of real nodes and potentially control in order to destroy the network. 

iv. Replay Attack: It is also called as a play back attack. Where an intruder eavesdrops on the conservation 
between sender and receiver and takes authentic information from the sender. An intruder forward same 
authenticated information to the victim that had already been received in his communication by showing 
proof of his identity and authenticity. The message is in terms of encrypted form, so the receiver may 
treat it as a correct request and take action desired by the intruder. 

v. Timing Attack: It is usually used in devices that have weak performance computing capabilities. It 
permits an attacker to discover vulnerabilities and extract secrets maintained in the security of a system 
by observing how long it takes the system to respond to different queries, input or cryptographic 
algorithms. 

2. Network Layer: It is also known as transmission layer. It acts like a link between perception layer and 
application layer. It transmits the information collected from the physical objects through sensors. The 
medium for the transmission of data can be wireless or wire based. It also takes the responsibility for 
connecting the smart things, network devices and networks to each other. Therefore, it is highly sensitive 
from the attacker�s point of view to attack the data. In terms of security issues such as integrity and 
authentication of information that is being transported in the network [14]. The following are common 
security threats and problems to network layers are: 

1. Denial of Service (DoS) Attack: A DoS attack is an attack to prevent authentic users from accessing 
devices or other network resources. It is performed by flooding the targeted devices or network resources 
with redundant requests in an order to make it impossible or difficult for some or all authentic users to 
use them. 

2. Main-in-The-Middle (MiTM) Attack: MiTM attack is an attack where the attacker secretly intercepts and 
alters the communication between sender and receiver who are under assumption that they are directly 
communicating with each other. Since an attacker controls the communication, therefore participants can 
change messages according to their needs. It causes a serious threat to online security because it give the 
attacker the facility to capture and manipulate information in real time. 

3. Storage Attack: The user store information either on storage devices or the cloud. The attacker will try to 
attack both storage devices and cloud to retrieve user�s information and try to change into incorrect 
details. There are more chances of attack by different types of people on the replication of information 
associated with the access of other information. 

4. Exploit Attack: An exploit is any immoral or illegal attack in a form of software, chunks of data or a 
sequence of commands. It mainly focus on security vulnerabilities applicable in an application, system or 
hardware. It main purpose is to gain control of the system and steals information stored on a network. 

3. Application Layer: It defines all applications that use the IoT technology or in which IoT has deployed. The 
applications of IoT can be smart homes, smart cities, smart health, animal tracking, etc. The main 
responsibility is to provide the services to the applications. Each application contain different service 
because services depend on the information that is collected by sensors. There are number of issues in the 
application layer in which security is one of the key issue. In particular, when IoT is used in order to make a 
smart home, it introduces many threats and vulnerabilities from the inside and outside. For an IoT based 
smart home to implement strong security, one of the main issues is that the devices used in smart homes 
have weak computational power and a low amount of storage such as ZigBee[14].The following are 
common security threats and problem of application layer are: 

1. Cross Site Scripting: It is also known as an injection attack. It permits an attacker to insert a client-side 
script, such as java script in a trusted site viewed other users. By doing so, an attacker can completely 
change the contents of the application according to its needs and use original information in an illegal 
way. 
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2. Malicious Code Attack: It is intended to cause undesired effects and damage the system with the help of a 
code in any part of software. It is not be blocked or controlled by anti-virus tools. It can either requiring a 
user�s attention to perform an action or be like a program requiring a user�s attention to perform an 
action. 

3. The ability of dealing with Mass Data: It has no ability to deal with data processing according to the 
requirements due to a large number of devices and a massive amount of data transmission between users, 
As a result, it leads to network disturbance and data loss. 

4. Support Layer: The main purpose to make a fourth layer is the security in architecture of IoT. Because 
information is sent directly to the network layer in three-layer architecture. Since the information is directly 
sent to the network layer, the chances of getting threats increase. Due to certain flaws that were available in 
three-layer architecture, a new layer is proposed. But in four-layer architecture, information is sent to a 
support layer that is obtained from a perception layer. It has two responsibilities. First it confirms that 
information is sent by the authentic users and protected from threats. There are different ways to verify the 
users and the information. The most commonly used method is the authentication. It is implemented with the 
help of pre-shared secrets, keys and passwords. The second responsibility is sending information to the 
network layer. The information is transmitted from the support layer to network layer can be wireless and 
wire based. There are various attacks that can affect this layer such as DoS attack, malicious insider, 
unauthorized access, etc. 

1. DoS Attack: It is related to the network layer. Where an attacker sends a large amount of data to make 
network traffic inundated. Therefore, the massive consumption of system resources exhausts the IoT and 
makes the user not capable of accessing the system. 

2. Malicious Insider Attack: It happens from the inside of an IoT environment to access the personal 
information of users. Where an authorized user access the information of other users. It is a very different 
and complex attack as it requires different mechanisms to prevent the threat. 

5. Processing Layer:It is also known as a middleware layer. Its main functionality is to collect the information 
that is sent from a transport layer. Where it performs processing onto the collected information. It has the 
responsibility to extracts the useful information while eliminating extra information that has no meaning, it 
also removes the problem of big data in IoT. Because in big data, a large amount of information is received 
which can affect performance of IoT[10][15]. The following are numerous attacks that can affect the 
processing layer and disturb the performance of IoT. Such as: 

i. Exhaustion: It is to be used to disturb the processing of IoT structure. It occurs as an after-effect of 
attacks, such as DoS attack in which an attacker sends the victim many requests to make the network 
unavailable for users. The aim is to exhaust the system resources, such as battery and memory resources. 
As IoT has a distributed nature; therefore, it does not have a high amount of hazards. It is comparatively 
easier to implement protecting procedures against it. 

ii. Malwares: Its main focus is on an attack on the confidentiality of the information of users. It refers to the 
application of viruses, spyware, adware, Trojans horses and worms to interact with the system. In the 
form of executable codes, scripts and contents to affect the confidentiality. 

6. Business Layer: It refers to an intended behaviour of an application and acts like a manager of an entire 
system. The main functionality of this layer is to manage and control applications, business and profits 
models of IoT and also manage the privacy of users. It also has the capability to determine how information 
can be created, stored and changed. In this layer vulnerability permits the attackers to misuse an application 
by avoiding the business logic. The problems regarding security are weaknesses in an application that result 
from a broken or missing security control. Common problems regarding security of business layer are: 

i. Business Logic Attack: It takes advantage of a faults in a programming. The exchange of information 
between a user and a supporting database of an application can be managed by this layer. There several 
common flaws in the business layer, such as improper coding by a programmer, password recovery 
validation, input validation, and encryption techniques. 

ii. Zero-Day Attack: It uses a security hole or a problem in an application that is unfamiliar to a vendor. 
Where the security hole is exploited by the attacker to take control without user�s consent and without 
their knowledge. 
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IV RESULT 
Security is a critical issue that exists in IoT.user cannot use the IoT properly and cannot be able to attain all the 
benefits that are provided by IoT without security. Therefore the following are some of the existing security 
mechanisms used to protect the IoT applications from intruders.Security Mechanisms for IoT[11] 

1. Encryption and Hashed Based Security: One of the most important part of IoT is Internet .The information 
flows through a network during the communication where attackers also exist. Therefore, user�s information 
is not secured on the network. So there should be a mechanism to protect information from the attackers. To 
make user�s information more secure, a researcher proposed a method whose name is Encryption and 
Hashed based Security. Its functionality is to provide a facility of encryption in which a message is 
converted into an unknown form, called cipher text. The message is sent from a sender, it is converted into 
another form by using a key that cannot be understood to anyone except authentic users. Where key is to be 
generated according to the length of the message. Hence it is not easy task to break a key because it always 
contain a key of double length from the message. The key is also forwarded to the receiver. The receiver has 
the ability to convert the cipher text into an original message by using the key. This method greatly helps 
with making the user�s information secure, but, due to development in information technology, it is possible 
to change the contents of cipher text for the attackers. There is a possibility the attacker tries to make a 
message corrupt for the receiver. Therefore, this method also provides a facility of hash function as a 
solution. It is used to know and recover the contents of the message that have been changed by the attacker. 
It is used along with encryption. Which ensures the user that a message has not been altered by an intruder, 
virus, or by other means with the help of a digital fingerprint and a digital watermark of a message�s 
contents. 

2. Lightweight Cryptographic Algorithms: It is a mechanism that is used to meet the security requirements in 
Smart devices. There are three types of lightweight cryptography mechanisms such as Symmetric key 
lightweight cryptographic algorithm, public key lightweight cryptographic algorithm and hash functions. 
Algorithms are to be used according to the requirements of users and messages that have to be transmitted. 
The details of these algorithms are as follows: 

i. Symmetric Key Lightweight Cryptographic Algorithm: It provides an encryption system in which the 
sender and receiver of a message share a single and common key. It is used to convert the message by a 
sender into an unknown form, called cipher text. It is also used to convert the message by a receiver from 
cipher text to the original message. So, the message can only be understood by authentic users. There are 
various examples of symmetric key cryptography algorithm such as Blowfish, Advanced Encryption 
Standard (AES), Data Encryption Standard (DES) and Rivest Cipher or Ron�s Code, but the most widely 
used algorithm is AES. In order to provide security as well as improve efficiency and performance for 
numerous applications the AES encryption algorithm has become the optimal choice of users. The work 
presented in proposes a distributed system in order to make data communication of the whole network 
secure. The communication occurs in two segments: IoT devices to the IoT gateways and IoT gateways 
to the Internet. So the communication in these segments is secured by applying a symmetric key 
cryptography algorithm by AES. The main disadvantage of this encryption scheme is that both parties 
(sender and receiver) have to exchange the key used to encrypt the data between them before they can 
decrypt it. 

ii. Public Key Lightweight Cryptographic Algorithm: It is also called as an asymmetric lightweight 
cryptographic algorithm. It uses both keys: a public key and a private key. A public key converts the 
messages into cipher text while a private key decrypts them. A Public key represents unique identification 
of a node that is provided by the certification authority (CA). Instead of symmetric key encryption it 
requires high processing, high energy consumption and long keys .It has two types: RSA (Rivest, Shamir, 
and Adleman) and ECC (Elliptic Curve Cryptography). The RSA requires a 1024-bits long key to encrypt 
the messages. ECC is more effective than RSA. It requires less bits to encrypt the messages than RSA. 
There is no difference between the RSA and ECC in terms of security because both encryptions provide 
the same security levels. Thus ECC is considered better and more effective than RSA while having low 
processing and low energy consumption. 

iii. Cryptographic Hash Functions: It plays a different role than other cryptographic algorithms. Typically 
used in many aspects of security, such as digital signature and data integrity checks. Where it take 
messages, blocks of data or electronic files and generate a digital fingerprint of the contents, called a hash 
value. The key property of a hash function is that when an attacker changes the input, then it affects the 
output. Thus, the receiver finds changes in the message. The secret key must be exchanged before using 
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an encryption method. Otherwise distribution of secret keys has been problematic until recently. It 
included face-to-face meetings, use of a trusted messenger or sending the key through an existing 
channel. The first two are always unsafe while the third depends on the security of a previous key 
exchange. There are different key agreement protocols that can be used for distribution like polynomial 
based key distribution protocol, a possible alternative Protocol, etc. 

V. CONCLUSION 

The emerging idea of Internet of Things (IoT) is quickly finding its path throughout our modern life, aiming to 
enhance the quality of life by connecting various smart devices, technologies and applications. Generally, the 
IoT would allow for the automation of everything around us. This paper presented an overview of the premise 
of this concept and its applications. It articulated different research about layered architectures of IoT and also 
described security attacks based on the layers that can affect the performance of IoT. It is surveyed that 
literature on the existing mechanisms to protect the IoT infrastructure and summarized these security methods 
on how they address the security issues in the IoT. Paper proposed a new layered architecture having six layers 
to make secure the infrastructure of IoT[16]. 

The names of layers of the new proposed architecture of IoT are: 

 Perception Layer 

 Observer Layer 

 Processing Layer 

 Security Layer 

 Network Layer 

 Application Layer 
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Abstract :  

 
Internet registration usually requires one sort of the Completely Automated Public Turing test to inform Computer and Human Apart 

(CAPTCHA) to avoid illegal registration through computer programs called bots. The CAPTCHA script is formed of distorted or 

noised characters. This paper presents an analytical study of extraction of varied statistical features for recognition of every 

character in CAPTCHA image. OCR (Optical Character Recognition) is generic process in area of pattern recognition and is aimed 

to recognize each character in CAPTCHA image. OCR system involves basic four stages: preprocessing, segmentation, feature 

extraction, classification which is followed by actual recognition. The technique of feature extraction plays an important role in 

character recognition.  The CAPTCHA character recognition depends on the extracted features. The various statistical feature 

extraction techniques have been applied over character image. Here, the various types of statistical feature extraction methods are 

discussed for the application of character recognition for CAPTCHA verification. 

 

Keywords: CAPTCHA, OCR, Bots, Feature extraction, Pattern recognition. 
 
1.Introduction  

In the recent time Internet has become a part of life for web users and CPATCHA has become an integral part of 

the communication and financial transactions on Internet.  CAPTCHA (Completely Automated Public Turing test 

to tell Computer and Human Apart) are the challenges given by online service providers to its users to distinguish 

human and automated computer programs called bots. It is a defensive mechanism to prevent automated 

registration, spamming and web bots. CAPTCHA tests can protect web services and resources such as e-mail 

services, online voting, surveys, chat systems, grievance redressal system, and password authentication. 

CAPTCHA which acts as a gatekeeper which monitors the entry and check whether it is a process by human being 

or computer controlled automated system. The researchers are studying the techniques, how to keep these 

spammers away. The character images are used as CAPTCHA script. These images consist of random 

combination of characters. A randomly generated text image is taken as CAPTCHA image so that a human user 

can read it easily while a computer cannot. A number of internet sites like Gmail, FaceBook, Hotmail, Twitter, 

Yahoo and so on offer free registration to the users to guard against auto-registration, these websites has 

incorporated CAPTCHA so that all the registrations are done by humans and not by automated computer programs 

or bots. 

OCR is employed for pattern recognition and is targeted to recognize each character in CAPTCHA image. In 

offline OCR system, raster image of character is taken as an input and then it is taken as an input and then it is 

processed. Recognition of character starts after generation of character.  While in online system, (x , y) coordinates 

and pressure of electronic tablet is continuously measured on digital pad [1]. The general process for character 

recognition   involves four main steps given in figure 1 [2].  
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 Image Acquisition   Preprocessing    segmentation      Feature Extraction  
 
Classification   Post Processing    Character Recognition     
                        

Fig. 1 : General Character Recognition Process by OCR 
 

Each character in CAPTCHA image has unique features that determine its shape, size and orientation. Thus, the 

technique of feature extraction plays a vital role in character recognition. The CAPTCHA characters recognition 

depends on the extracted features. There are various statistical features extraction methods which are studied and 

analyzed in this paper.  

 
2.Devanagari Script  

India is a multilingual country. There are more than 1.2 billion populations with 22 official languages and 10 

different scripts. Devanagari, an alphabetic script, is used by a number of Indian Languages. Initially it was 

developed to write Sanskrit but was later used to write many other languages such as Marathi, Hindi, Konkani and 

Nepali and Rajasthani [3, 4]. Hindi is the third most spoken language in the world. Other Indian languages like 

Gujarati, Bengali and Punjabi use scripts similar to Devanagari. Devanagari has 34 consonants and 13 vowels. In 

addition to consonants and vowels, there are compound characters which are formed by combing two or more of 

basic characters in most of Indian scripts including Devanagari. 

 
3. Feature Extraction Techniques 

Feature extraction can be defined as a process of extracting the most representative information from the raw data. 

Feature extraction is the process of extracting different features from the matrices of digitized characters image. 

The characters are recognized on the basis of these features. Features of a character can be classified into two 

categories: Global or statistical features and Structural or topological features [5]. 

 
3.1 Structural Features 

Structural features are based on topological and geometric properties of the character. Examples of structural 

features are: number of horizontal lines, number of vertical lines, number of cross points, number of end points, 

horizontal curves at the top and bottom etc. These features are then used to identify the shape or structure of the 

character.  

 

3.2 Statistical Features 

Statistical methods are used to identify statistical features of a character. The statistical features are derived from 

the statistical distribution of pixels. These are obtained from the collection of points representing the matrix of 

character. These features can be easily detected as compared to structural features. Statistical features are less 

affected by noise or distortions as compared to structural features. These features can be easily obtained as 

compared to topological or structural features [5].  

Representation of a document image ( e.g. CAPTCHA image ) by statistical distribution of points takes care of 

style variations to some extent . Although this type of representation does not allow the reconstruction of the 

original image, it is used to reduce the dimension of the feature set which results in less computing time and low 

complexity. The major statistical features are used for character representation [6]. 

 
3.3 Statistical Feature Extraction Methods 

The purpose of the statistical methods is to determine to which category the given pattern belongs There are 

number of methods used for statistical feature extraction; such as zoning, projection, histograms, crossing and 

distances, moments, profiling etc [7].  
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3.3.1 Zoning  

Zoning is one of the most popular feature extraction methods. The character image is divided into predefined 

number of zones and a feature is computed from each of these zones. The frame containing the character is divided 

into several overlapping or non-overlapping zones and the densities of object pixels in each zone are calculated. 

The density is calculated as a number of object pixels in each zone divided by total number of pixels [8].  

In this  method of  zoning ,  four types of  statistical features  are  extracted  , namely , intersection and  open  

endpoints,  centroid,  horizontal peak  extent  and vertical  peak  extent,  for Devanagari ancient character 

recognition. A pixel that has more than one pixels in its neighborhood is known as intersection point. A pixel that 

has only one pixel in its neighborhood is known as open endpoint. The centroid is the point that can be considered 

as the centre of a two-dimensional image. A character is usually divided into zones of predefined size. These 

predefined sizes are typically of the order 1*1, 2*2, 4*4 , 8*8 is given in figure 2 [9].  

 

  
          Fig. 2 : A character image : a) one zone b) 4 zones  c) 16 zones  and d) 64 zones. 
 
3.3.2  

Histogram Projections  

These features are derived from histograms of horizontal and vertical projections of black pixels in some particular 

areas of the character. They are extracted from the normalized image of the character so as to obtain normalized 

histograms of black pixels both on the X-axis as well as on the Y-axis. In order to locate the larger strokes of the 

character, relative maxima of the histograms could have been extracted. However, extracting maxima from 

histograms is quite difficult when the number of maxima is not known a priori. One way to tackle this problem is 

to derive the cumulative histogram of the original one, assuming that each important gap on the Y-axis of the 

cumulative histogram corresponds to a relative maximum on the Y-axis of the original histogram. Yet, when there 

is a gap on the Y-axis of the cumulative histogram, the corresponding abscissas are closer than in the case of a 

slow variation on the Y-axis. Therefore, dividing the Y-axis in enough equal parts and storing as features the 

corresponding abscissas allows to get information about the location of some structural properties of the character 

like its larger strokes [10].  

The feature extraction principle is illustrated on a basic example in Figure 3 and 4. In the present case, dividing the 

Y-axis in 11 parts – 10 abscissas are thus retained as features from each cumulative histogram – has been found 

experimentally to provide the most precise description of the characters [10]. 

      
 
3.3.3 Crossing and Distances  

It refers to the number of crossings of a contour by a line segment in a specified direction. Distance of line 

segment from a given boundary can be used as one of the features. A horizontal threshold can be established 

above, below and through the centre of the script. The feature value is the count, the number of times the script 

crosses the threshold [11] 
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                        Fig. 5 :  Example showing Crossing and Distance 
 

3.3.4 Moments  

The moment invariant is an appropriate measure for tracing the noise free image pattern. The features that are 

invariant to scaling, translation and rotation transformation of a character are useful in order to recognize many 

variations of the same character. Invariance means that visual properties stay consistent under specific 

transformations. Rotation invariant should be used to distinguish between such characters as ‘u’ and ‘n’. Size 
invariant should be used to distinguish between such characters as ‘0’ and ‘o’ [12]. A set of seven 2-D 72 moment 

invariant features are insensitive to translation, scale change, mirroring, and rotation. These can be derived from 

seven equations. It computes the moment invariants of an image and obtained seven-element row vector. Using 

these features a high degree of invariance is achieved. Hu's Seven Moment Invariants are invariant under 

translation, changes in scale, and also rotation. So it describes an image irrespective of its location, size, and 

rotation. The 2-D moment of order (s + t) of a digital image f(x ,y) of size m × n is define as follows. 

                   m-1 n-1 
         mst  =    ∑   ∑   xs  yt  

f(x ,y)    where s =0,1,2…and t=0,1,2…are integers.  
                      x=0  y=0      

The corresponding central moment of order (s + t) is define as follows.  
              m-1 n-1 

        Hst  =     ∑   ∑ ( x - x‾ )s ( y - y‾ )t   f(x ,y)   where s =0,1,2…and t=0,1,2,…. 
                    x=0  y=0      
   Where x‾ =   m10 / m00    y‾ = m01 / m00  
The moments that are computed with their centroid being about the origin are called central moments, denoted by 
µ st . 
The normalized central moment of order (s + t) is define as follow. 

ηst = µγ
 where   γ = (s + t) / 2 + 1                 

                 00 
The set of seven moment invariants are derived from these equations, as follows: 
Φ1 =  η20 + η02 

Φ2 =  (η20 - η02 )2 + 4 η2
11 

Φ3 =  (η30 - 3η12)2 + (3η21 - η03)2 

Φ4 = (η30 + η12)2 + (η21 + η03)2 

Φ5 = (η30 - 3η12) (η30 + η12)[ (η30 + η12)2 -3(η21 + η03)2] + (3η21 - η03) (η21 + η03) 

          [3(η30 + η12)2-(η21 + η03)2] 

Φ6 = (η20 - η02 ) [(η30 + η12)2-(η21 + η03)2] + 4η11 (η30 + η12)(η21 + η03) 

Φ7  =  (3η21 - η03) (η30 + η12) [(η30 + η12)2 - 3(η21 + η03)2] + (3η21 - η03) (η21 + η03)] 

          (η30 + η12)2 - (η21 + η03)2] 

The seven features of moment invariant are extracted from an image. The value of moments are usually small, so 

to reducing their dynamic range, log10 transformation is used and sign of original value is also preserve to detect 

if an image has been mirrored. Figure 6 shows the seven features were extracted from the handwritten characters. 

Three same characters with different scale, orientation, and transformation, give almost same moment features. 

Figure 7 shows the features extracted from the printed characters. Examples of same character with different sizes 

computed almost same moment features. From the experiment it was cleared that Hu’s moments features were 
invariant with scale in printed characters and invariant in rotation for handwritten characters [12].  
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                  Fig.6 :   Moment Invariant features for handwritten characters  
 

 
                Fig. 7 :  Moment invariant features for printed characters 
 
3.3.5 Zernike Moments 
Moment functions are defined on images as the weighted sums of the image intensity function. Moment functions 

of order (p + q) are generally defined as 

 

                      Φpq  = ∫x ∫y Ψpq (x, y) f (x, y) dx dy,                                                        (1) 
 
Where    Ψpq (x, y)  is called the moment weighting kernel. 

When applying moment functions to digital images it is often desirable to write them out using the following 

discrete notation: 

 

Φpq=∑    𝑥 ∑    𝑦 Ψpq(x,y)f(x,y) (2) 

Some properties of the weighting kernel are passed onto the moments themselves, such as invariance features, and 

orthogonal. Depending on the function chosen for the weighting kernel, the calculated moments can capture 

different aspects of the input image [13]. 

Zernike moments are a class of orthogonal moments and have been shown effective in terms of image 

representation. The orthogonal property of Zernike polynomials enables the contribution of each moment to be 

unique and independent of information in an image. A Zernike moment does the mapping of an image onto a set 

of complex Zernike polynomials. Zernike Moments are defined over the unit disk instead of the real plane and 

exhibit the orthogonal property. Zernike polynomials are mainly used in optometric, where they arise as the 

expansion of a wave front function in optical systems with circular pupils [14]. Zernike introduced a set of 

complex polynomials which form a complete orthogonal set over the interior of the unit circle, 

i.e., 𝑥2 + 𝑦2 = 1. Let the set of these polynomials be denoted   

by.  { Vnm (x , y)} The form of these polynomials is: 

Vnm (x, y) = Vnm  (ρ
 
θ )  =  Vnm ( ρ ) exp( jmθ)                                                                 (3) 

 

Rnm ( ρ ) Radial Polynomial defined as 

Rnm (ρ )  =∑ ( −1 )𝑠𝑛−| 𝑚|/2𝑠=0  .
(𝑛−𝑠)!𝑠!  (    𝑛+|𝑚|2  −𝑠) ! (    𝑛+|𝑚|2  −𝑠) ! 𝜌 n - 2a                                                                    (4) 

 Note that 

Rn,-m ( ρ ) = Rnm ( ρ ).  
These polynomials are orthogonal and satisfy 

∫∫ 𝑥2 + 𝑦2 ≤ 1    [𝑣𝑛𝑚 (x, y)]    𝑉𝑝𝑞 (x, y)  dx dy = 
𝜋𝑛+1 δnp δmq .                 

 

   With 

δab =   { 1          𝑎 = 𝑏   0     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                                                                                                         (5)  

Zernike moments are the projection of the image function onto these orthogonal basis functions. The Zernike 

moment of order n with repetition m for a continuous image function f(x,y) that vanishes outside the unit circle is 

Anm = 
𝑛+1𝜋 ∫∫ 𝑥2 + 𝑦2 ≤ 1   f (x,y) V* nm  (ρ, θ) dxdy                                                                  (6) 
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For a digital image, the integrals are replaced by summations to get. 

Anm=
𝑛+1𝜋  ∑   𝑥 ∑   𝑦  𝑓(x, y)  V*nm(ρ, θ), x2+y2

<=1                                                                                                        (7) 

 

To compute the Zernike moments of a given image, the center of the image is taken as the origin and pixel 
coordinates are mapped to the range of unit circle, i.e. x2 + y2 <= 1. Those pixels falling outside the unit circle are 
not used in the computation. Therefore |A nm| can be used as a rotation invariant feature of the image function. 
Since A n,-m = A nm , and therefore  

 | A n,-m = A nm | , we can use only  | A nm | for features[15]. 
 
Moment based features are extracted from the each zone of the scaled character bitmapped image. The image is 
partitioned into zone and features are extracted from each zone. In this paper Zernike moments based feature 
extraction is proposed for off-line Devnagari Handwritten Basic and Compound Character. The image can be 
portioned in various ways and it is given in figure 8 [16]. 

Feature set i   : Figure 8 (i) is considered as a whole character image.  
Feature set ii  : Figure 8 (ii) shows the image divided into four equal zones. 
Feature set iii : Figure 8 (iii) shows the image divided into three vertical equal zones. 

Feature set iv : Figure 8 (iv) shows the image divided into three horizontal equal zones. 

 

 
              (i)                       (ii)                          (iii)                            (iv)      
     

Fig. 8. Partition of Devanagari Character into feature set 
 
 3.3.6 Profiling: Distance Profile Feature 

The profile based features are partly inspired by (Shridhar and Badreldin, 1984), in this technique, profile 

computes the distance (pixels) from bounding box of character image to outer image of character. The distance is 

traced horizontal and vertical. Author used four profiles of the character which are left, right, bottom and top. Left 

profiles are computed by traversing horizontally in forward direction and right profiles are computed by traversing 

backward direction. Similarly, top and bottom profiles are computed.  Features derived from profiles of the 

character [17]. The four profiles are shown in figure 9. 

 
                                   Fig.9. Shows the distance profile features 
5. Earlier Work 

Feature extraction methods can satisfy this requirement based on specific recognition problem and the input data 

for recognition.  Different feature extraction methods are used according to the suitable domain. A survey of 

various feature extraction techniques is given in [12, 18]. In [19] , Raghuraj  et al, presented  a scheme to  develop  

complete  OCR  for five  different  fonts  and sizes  of  Devanagari  characters. Authors used three statistical 

features: mean distance, histogram of projection based on the spatial position of pixels and the histogram of 

projection based on pixel value. They used artificial neural network (ANN) approach for classification. Holambe 

et al [20] presented a review of feature extraction and selection methods for recognition of numerals and characters 

of the Devanagari script. They used Zernike moment for feature extraction and - KNN classifier based on 

Euclidean distance. They computed the accuracy recognition rate for vowels, consonants without modifiers as 

98%. Yadav et al [21] , proposed an OCR system for printed Hindi recognition, using ANN. They used projection 

profiles for segmentation and histograms of projection based on mean distance, histogram of projection based on 
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pixel value, vertical zero crossing for feature extraction and back-propagation neural network with two hidden 

layers for classification. They achieved a recognition rate of about 90.0%. Sethi and Chatterjee [22] proposed a 

decision tree based approach for recognition of constrained hand printed Devnagari characters using primitive 

features. In [23], R. Jayadevan et al. encompassed the comparative study of different feature extraction methods 

proposed by various researchers. They also have discussed some statistical feature extraction methods for 

recognition of printed Devanagari characters which are summarized in the following table 2 :  

Table 2 : Accuracy of Devanagari Printed characters Recognition 
 

Sr .No. Method  proposed by Type of Feature Classifier Data set (size) 
Accuracy 

in % 

1  Jayanthi et al. [ 25 ] 
Statistical Binary Tree 4863 

characters 
95.08 

2  Choudhuri et al. [ 26 ] 
Statistical Tree classifier & template 

matching 
10000 
characters 

95.42 

3  U.Pal et al. [ 24 ] 
Statistical Tree classifier and 

template matching 
Unspecified 

83.67 

4  Divakar et al. [ 27 ] 
Mean distance, Pixel 
value and vertical 
zero crossing 

Neural Network 1000 
characters 98.5 

5  Holambe et al [ 20 ] 
Zernike moment KNN classifier based on 

Euclidean distance 
Unspecified 

98 

6  Divakar et al  [ 27 ] 

Histogram of 
projection based on 
mean distance and  
pixel value , vertical 
zero crossing 

Back-propagation neural 
network with two hidden 
layers 

650 : word 
level 

90 

 

6. Conclusion:  

The analytical study of the methods mentioned in Table 2 concludes the statistical methods used for feature 

extraction such as:  zoning, histogram projections, profiles, crossing and distances, moment invariants, standard 

deviation, density and mean and feature classification techniques such as SVM, Template matching, Binary tree 

and Neural Network (KNN) are used for recognition of character. The devanagari CAPTCHA script characters are 

generally presented with different dimension and size, slanted or rotated to left or right direction, distorted by 

addition of noises. The statistical feature extraction methods such as Moment invariant and Zernike moments are 

mostly used to extract the features of characters which are slanted or rotated and dimensioned with varied size. 

These features can be easily detected as compared to structural features. Statistical features are less affected by 

noise or distortions as compared to structural features. They are also used to reduce the dimension of the future set. 

These features can be easily obtained as compared to topological or structural features. 

From the above table the accuracy of Devanagari printed characters is 98.5% for Neural Network. The accuracy 

depends on the features extracted from the image database. In this study, it is found that the use of statistical 

methods for feature extraction and  Neural Network classifier gives better result. 

The study shows that the accuracy of recognition of character depends on selection of features and proper 

classifier. The different statistical feature extraction techniques discussed in this paper are very effective and 

useful for new researchers. Still the work is going on to improve the accuracy of the above techniques.   
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Trend Analysis With Respect To Area, Production 
And Yield Of Cotton In Maharashtra 

 
M. O. Wankhade, H. A. Bhosale 

 
Abstract: This study relates to the trend analysis of Area under cotton, production and productivity in Maharashtra, India. Time series data for last 54 
years (from 1964-65 to 2017-18) is collected. Comparative study of Growth curve model, Linear trend model and Quadratic Trend models is made and 
the forecasts are generated for 10 years. Accuracy measures for estimates  viz. Mean square deviation (MSD), Mean absolute percent error (MAPE) 
and mean absolute deviation (MAD) are used for suggesting the best model. On the basis of MSD, MAPE and MAD, we observed that quadratic trend 
model provides more accurate estimates as compared to growth curve model and linear trend model.  
 
Key Words: Cotton, Linear, Growth curve, quadratic trend, MAPE, MSD, MAD 

———————————————————— 
 

Introduction: 
Cotton (Gossypium spp) is the most important crop in India. 
Maharashtra, Gujarat, Andhra Pradesh, Telangana and 
Karnataka are most cotton producing states in India. The four 
major cotton producing countries are China, India, USA and 
Pakistan which accounted for approximately three quarters of 
world output.5 In India, cotton plays a key role in the national 
economy in terms of both employment generation and foreign 
exchange earnings. By way of exports, foreign exchange 
earnings of cotton amount to about Rs. 50000 crores, which is 
nearly one-third of the total foreign exchange earnings of 
output country. It is expected to increase significantly in the 
coming years with the termination of quota regime in the 
liberalized trade scenario.3 India is currently first in area, 
second in yarn production and third in raw cotton production in 
the world. The cotton crop is cultivated in 12.3 million hectares 
with a production of 29.3 million bales each of 170 Kgs, at an 
average of 518 kg/ha. in 2017-18.2 Among Indian cotton 
growing states Gujarat, Maharashtra and Madhya Pradesh, 
contributed near about 60 per cent of the total cotton 
production in India. Andhra Pradesh and Telangana is main 
producer of cotton in southern part on India. Gujarat, 
Maharashtra, Madhya Pradesh, Andhra Pradesh, Telangana, 
Tamil Nadu, Rajasthan, Haryana, Punjab and Karnataka 
accounted for more than 95 per cent cotton production in India. 
In Maharashtra area under cotton is 42 lakh hectares, 
production 85 lakh bales of cotton and yield 343.48 kg/hectare. 
Maharashtra contribute more than one-third of cotton area and 
near about one-fifth of cotton production in the country.1,2 
Maharashtra had three distinct cotton regions i.e.  Vidarbha 
with assured rainfall, Marathwada lower rainfall than Vidarbha 
and rest of Maharashtra. 
  
Methodology: 
In the present study data are collected on area under cotton, 
production and yield (kg/hectare) from various publication and 
official websites of department of agriculture Maharashtra 
state,  
 
 
 
 
 
 
 
 
 

Epitome of agriculture in Maharashtra-part 2, Directorate of 
Economics and Statistics Government of India, Handbook of 
statistics on the Indian Economy, Cotton Advisory Board of 
India and The Economic Outlook For U.S. Cotton 2018. The 
data have been collected for the period 1964-65 to 2017-2018. 
Growth curve model, Linear trend model and Quadratic Trend 
models are compared for analysis of trend with respect to area 
under crop (million hectares), production (million bales) and 
yield (kg/hectare)  in the state of Maharashtra for the period 
1964-2018. Accuracy measures for estimates  viz. Mean 
square deviation (MSD), Mean absolute percent error (MAPE) 
and mean absolute deviation (MAD) are used for suggesting 
the best fit model for given time series data. Forecasts for 10 
periods are generated and residual analysis in made using 
MINITAB 19.  

Growth curve model:                  
Linear trend model :                  
Quadratic Trend model  :                 
Mean square deviation :       ∑      ̂         

Mean absolute percent error: MAPE 

                                 ∑ [|    ̂   |]            

    Mean absolute deviation (MAD) 
                               ∑ |    ̂ |        

 
Area, production and Yield of cotton in Maharashtra  

Year 
Area Production Yield 
Lakh 

hectare 
Lakh bales      

(bale= 170 kg) 
kg/hectare 

1964-65 28.24 12.51 80 
1965-66 26.63 10.03 68 
1966-67 26.11 10.75 74 
1967-68 27.94 13.53 87 
1968-69 27.17 13.57 88 
1969-70 28.11 12.14 78 
1970-71 28.12 4.82 31 
1971-72 23.78 9.17 69 
1972-73 25.31 10.53 75 
1973-74 22.47 10.16 77 
1974-75 25.02 17.17 112 
1975-76 23.1 7.72 57 
1976-77 21.2 8.33 67 
1977-78 23.14 12.63 93 
1978-79 25.09 13.17 90 
1979-80 25.88 16.95 111 
1980-81 26.67 12.69 81 
1981-82 27.1 14.65 92 
1982-83 26.48 16.09 103 
1983-84 26.85 8.14 52 
1984-85 26.85 14.67 95 

____________________________ 
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1985-86 27.53 19.89 91 
1986-87 26.92 8.88 78 
1987-88 25.17 14.67 96 
1988-89 26.27 13.73 107 
1989-90 26.35 22.11 121 
1990-91 27.3 15 93 
1991-92 27.27 12.48 78 
1992-93 24.8 20.5 141 
1993-94 27.3 25 156 
1994-95 27.6 15.84 98 
1995-96 30.7 28.74 159 
1996-97 30.85 33 182 
1997-98 31.39 21.5 116 
1998-99 31.99 26.5 141 
1999-2000 32.54 38 199 
2000-01 30.77 18.25 101 
2001-02 29.8 34.25 195 
2002-03 28.01 26 158 
2003-04 27.66 31 191 
2004-05 28.4 52 311 
2005-06 28.75 36 213 
2006-07 31.07 50 274 
2007-08 31.91 62 330 
2008-09 31.33 62.1 336 
2009-10 35.03 65.75 319 
2010-11 39.42 87.75 379 
2011-12 41.25 76 313.21 
2012-13 41.46 81 332.13 
2013-14 41.92 84 340.65 
2014-15 41.9 80 324.58 
2015-16 42.07 76 307.11 
2016-17 38 88.5 395.92 
2017-18 42.07 85 343.48 

Source: Cotton Advisory Board of India 

 

Results and Discussion:  
 
1. Statistical measures: 
Statistical measures are computed and presented in the 
following table. 
 

 
2. Trend Analysis:  
Growth curve model, Linear trend model and Quadratic trend 
model are fitted for  area under crop, production of cotton and 
yield of cotton in Maharashtra using the principle of least 
squares in MINITAB 19. 
 
 
 
 
 
 
 
 
 
 
 
 

2.1 Fitted Trend Curves for Area under cotton: 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

(MS-Represents Maharashtra in all figures) 
 

a. Growth Curve model: For area under cotton. 
 

 
 

 
 

b. Linear trend model: For area under cotton 
 

 
 

Statistical 
Constants 

Area         
(Lakh hectare) 

Production           
Lakh bales         
(bale= 170 kg) 

Yield 
(kg/hectare) 

Mean 29.5566 30.7566 161.1126 
Standard Error 0.7504 3.5291 14.2682 
Standard 
Deviation 5.5145 25.9341 104.8496 

Coefficient of 
Variation 18.6575 84.3202 65.0784 

 
Accuracy 
measures 

Fitted Trend equations under 
Growth Curv
e Model 

Linear Tren
d Model 

Quadratic  
Trend Model 

Yt = 22.8975 
*(1.00876^t) 

Yt = 21.991 
+ 0.2751*t 

Yt = 28.025 - 
0.3714*t + 
0.01176*t^2 

MAPE 8.6004 9.2023 6.24397 
MAD 2.5966 2.7461 1.83783 
MSD 10.4088 11.4586 4.94125 

Year Forecasts 

2018 36.9928 37.1228 43.1575 
2019 37.3169 37.3980 44.0910 
2020 37.6438 37.6731 45.0480 
2021 37.9735 37.9482 46.0285 
2022 38.3062 38.2234 47.0325 
2023 38.6417 38.4985 48.0600 
2024 38.9802 38.7736 49.1110 
2025 39.3217 39.0488 50.1855 
2026 39.6662 39.3239 51.2836 
2027 40.0136 39.5990 52.4051 
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c. Quadratic Trend Model: For area under cotton 
 

 
 

 
 
2.1 Fitted Trend Curves for Production of cotton: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a. Growth Curve model: For Production of cotton bales 
 

 
 

 
 

b. Linear trend model: For Production of cotton bales 
 

 
 

 
 

c. Quadratic Trend Model: For Production of cotton bales 
 

 
 

Accuracy 
measures 

Model 

Growth Curve 
Model 

Linear Tren
d Model 

Quadratic  

Trend M
odel 

Yt = 6.5104 * 
(1.04607^t) 

Yt = -8.12 + 
1.414*t 

Yt = 18.50 - 
1.438*t + 
0.05185*t^2 

MAPE 28.7879 55.863 24.8880 
MAD 7.2685 11.166 5.2645 

MSD 98.5702 174.679 47.9061 
Year Forecasts 

2018 77.529 69.6319 96.247 
2019 81.101 71.0456 100.564 

2020 84.837 72.4592 104.985 
2021 88.746 73.8729 109.510 
2022 92.834 75.2865 114.138 
2023 97.111 76.7002 118.870 
2024 101.585 78.1138 123.706 

2025 106.265 79.5274 128.645 
2026 111.161 80.9411 133.688 
2027 116.282 82.3547 138.835 
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2.2 Fitted Trend Curves for Yield of cotton: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a. Growth Curve model: Yield of cotton (kg/hectare) 
 

 
 

 
 

b. Linear trend model: Yield of cotton (kg/hectare) 
 

 
 

 
 

c. Quadratic Trend Model: Yield of cotton (kg/hectare) 
 

 
 

 
 

Conclusion: 
The study reveals that an average area under cotton is found 
to be 29.56 lakh hectares with coefficient of variation 18.66%, 
Cotton production 30.76 lakh bales with coefficient of variation 
84.32% and Yield 161.11 kg per hectare with coefficient of 
variation 65.078%. We observed that there is 18.66% variation 
in area under crop, 84.32% variation in production and 
65.078% in yield kg/hec. of cotton. There is more variability in 
production of cotton bales as compared to area under crop and 
yield per hectare of cotton. Accuracy measures viz. MAPE, 
MAD and MSD reveals that quadratic trend model is the best fit 
as compared to growth curve and linear trend models for the 
data under study. Quadratic trend model showed higher 
forecasts  values than growth curve and linear trend model. 
Linear trend model leads to the lower forecasts. the residuals 
are observed to be at lower side in quadratic trend model than 

Accuracy 
measures 

Model 

Growth Curve 
Model 

Linear Trend 
Model 

Quadratic  
Trend Model 

Yt = 49.9469 * 
(1.03612^t) 

Yt = 0.9 + 
5.825*t 

Yt = 90.4 - 3.76*t 
+ 0.1742*t^2 

MAPE 23.27 36.02 19.59 
MAD 30.27 42.57 24.93 
MSD 1650.06 2548.12 1116.99 
Year Forecasts 

2018 351.697 321.294 410.720 
2019 364.402 327.119 426.300 
2020 377.565 332.944 442.229 
2021 391.205 338.769 458.506 
2022 405.337 344.594 475.131 
2023 419.980 350.418 492.105 
2024 435.151 356.243 509.427 
2025 450.871 362.068 527.098 
2026 467.158 367.893 545.117 
2027 484.034 373.718 563.485 

 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 09, SEPTEMBER 2019      ISSN 2277-8616 

949 
IJSTR©2019 
www.ijstr.org 

other two models under study. We conclude that quadratic 
trend model is the best fit model for the trends in area, 
production and yield of cotton in Maharashtra.   
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Translation in Maharashtra: An Overview of the Past 

Two Hundred Years 

PRITHVIRAJSINGH THAKUR 

There is a rich and old tradition of translation in India. The 
advent of the British and the establishment of the British rule in 
India is an important epoch in the history of translation in India. 
Indian translation has been enriched by the translations done by 
several translators from English into Indian languages and vice-
versa. This paper aims to look the tradition of translation in 
Maharashtra in the last two hundred years. There is a special 
significance this period because it is in this age that the activity 
of translation in Maharashtra took a new turn. 

Keywords: translation, Indian languages, Marathi, Maharashtra. 

Introduction 

It is only natural and obvious that a linguistically and culturally rich and 
diverse country like India should have a glorious and rich tradition of 
translation along with its equally rich body of creative literature .Like other 
parts of India, Maharashtra has also made quite a rich and illustrious 
contribution to the field of translation in India. In this paper, I propose to look 
at the history of translation in Maharashtra and the contribution of the 
scholars of Maharashtra to the field of Indian translation in the 19th and the 
20th century. I will begin by discussing the translations from English into 
Marathi and then proceed to discuss translation from Marathi into English. 
Translations of the Shakespeare’s works from English into Marathi is so rich 
that a separate section has been devoted to its discussion. 

English-Marathi Translations: An Overview 

Like other Indian languages, Marathi also has an illustrious history of 
translation. It begins with Sant Dnyaneshwar’s Bhawarthdeepika or 
Dnyaneshwari, which is a verse rendering of the Bhagavad Gita with 
Dnyaneshwar’s commentary (also in verse). This is followed by the works of 
poets like Narendra, Mukteshwar, Moropant, Shridhar, Vaman Pandit and 
Raghunath Pandit who rendered various Sanskrit texts like the epics 
Ramayana and Mahabharata (or episodes from them), or tales from the 
Puranas in glorious Marathi verse. However, the tradition of translation from 
other languages into Marathi grew into a literary polysystem in the colonial 
period after the decline of the Maratha power and coming of the British rule. 
The old order was crumbling giving place to new. Everything was changing 
and literature and culture were changing all the more rapidly. A new class of 
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English educated youth was bringing about a renaissance of ideas. Pandit 
(2017:136) tells us: 

The socio-cultural ethos in the then contemporary Maharashtra 
represented a renaissance of ideas caused by the colonial contact 
and confrontation which led to the emergence of a translation and 
literary culture which was completely different from the past. 

A new culture of translation emerged in the nineteenth century which was 
quite different from the hitherto dominant culture of translation in Marathi. 
Translation was seen by the rulers as the means of transferring the thoughts, 
ideas and value system of the dominant (read English) culture into the 
language and culture of Maharashtra. The British rulers recognized the 
importance of translators as the agents of cultural change and used them to the 
fullest extent. Pandit (2017) divides the growth of translation culture in 
Marathi into three broad phases: from 1825 to 1850, 1850 to 1875 and 1875 
to 1900. 

In the first phase, mostly the English textbooks were translated into 
Marathi with an intention of making the natives familiar with European 
knowledge. This was followed by the translation of books on moral education 
which included translations of books like Aesop’s Fables, Children’s Friend 
by Berquin (translated as Balmitra by Sadashiv Kashinath Chhatre) and 

Pilgrim’s Progress (translated by Hari Keshavji). These books became very 
popular with the school children and the general public also. On another front, 
Balshastri Jambhekar, the founder editor of the first Marathi newspaper 
Darpan (1832), was giving Marathi translations of English news items in his 
newspaper. 

Translation of English works into Marathi got a new impetus with the 
establishment of the Bombay University in 1857. Before that, scholars like 
Major Candy (who brought out a list of Hints for the Guidance of Translators 
in 1850) had been making significant contribution to enrich the tradition of 
translation in Marathi. The British government established the Dakshina Prize 

Committee in 1851 to reward good translations and independent writings. All 
this gave a great boost to the activity of translation which is evident from both 
the number and quality of the works translated from English into Marathi in 
this period (i.e. from 1850-1875). There started a great fashion of translating 
Shakespeare’s plays in Marathi. It has been discussed in detail in the next 
subsection in this chapter. Apart from Shakespeare’s plays, other English 
literary and scholarly works were also translated into English. For instance, 
Krishnashastri Chiplunkar translated Dr. Johnson’s novel Rasselas as well as 
Mill’s Political Economy into Marathi.  

After 1875, Marathi translations of English texts grew both in number and 
variety. Raosaheb Viswanath Narayan Mandlik translated Mountstuart 
Elphinstone’s History of India as Hindustānschā Itihās in 1891. Marathi 
translations of Shakespeare’s plays continued to appear. Other English works 
like Goldsmith’s Good-Natured Man and She Stoops to Conquer, Daniel 
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Defoe’s Robinson Crusoe appeared in Marathi translation in this period. The 
great Marathi historian Vishwanath Kashinath Rajwade made a huge 
contribution to the cause of translation in Maharashtra by founding a journal 
called Bhāshāntar in 1895. This journal was devoted entirely to the 
publication of great English scholarly works in Marathi translation. In this 
journal, Rajwade published his Marathi translations of works like Plato’s 
Dialogues and Gibbon’s Decline and Fall of Roman Empire. Another great 
work of western literature that was translated into Marathi in the late 
nineteenth century was Homer’s Iliad. Ganesh Ramkrushna Hawaldar did a 
verse translation of Iliad in Marathi about this time. It was published in 1913. 
It still remains the only verse translation of Iliad in Marathi and most 
probably in any Indian language.  

Nineteenth century was thus a golden age of translation in Marathi 
scholarship and it fostered a tremendous change in the history of Marathi 
literature. It was in this age, that Marathi prose was reborn in a new form. In 
the words of  Maya Pandit: 

Thus, the study of translation culture in the nineteenth-century 
Maharashtra reveals a marked development in the translation 
culture. Choice of books for translation, strategies adopted for 
translation, actual functions of translations in the literary 
polysystem underwent a lot of changes because they were defined 
by the colonial discourse. The field of translations underwent 
several changes which were a result of the changing nature of the 
relationship between the natives and the colonial rulers. Yet it 
cannot be denied that translations played a major part in shaping 
modern Marathi prose (Pandit 2017:155-156). 

Shakespeare in Marathi Translation 

After the start of English education in Maharashtra with the establishment of 
the Bombay University in 1857, there soon appeared a generation of young 
English educated Maharashtriyans. They were fascinated by the British 
literature and particularly by Shakespeare. The Marathi people had always 
been the lovers of drama. The plays of Shakespeare opened a treasure-trove of 
great dramatic art before them. They soon took to translating/adapting 
Shakespeare into Marathi with the intention of enriching Marathi literature 
and popularizing Marathi theatre even more. Thus, the tradition of the 
translation of Shakespeare’s plays into Marathi started. This tradition is so 
long, so rich and so full of variety that any discussion of the tradition of 
Marathi-English translation cannot be complete without taking into account 
the translation of Shakespeare into Marathi. 

The tradition of translating/adapting Shakespeare’s plays into Marathi is 
very long and illustrious. It begins in 1857 with Nanasaheb Peshwa and 
continues till date. 
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Though the early Marathi dramas were mostly the adaptations/translations 
of classical Sanskrit plays of Kalidas, Bhas and Bhavabhuti, there had come 
into existence in the late 19th century Maharashtra, a branch of plays 
translated from English called ‘the bookish plays’, ‘Bookish’ was the term 
used for the Marathi plays translated from Shakespeare .However, translation 
of Shakespeare’s plays into Marathi had started even before 1860s .Nana 
Saheb Peshwa translated Hamlet in 1857. But it was after 1860, that 
Shakespeare was translated into Marathi more seriously and with more zeal. 
A number of translations started to appear. Prominent among them were - 
Othello) 1867 )by Mahadevshastri Kolhatkar, Vilakshan Nyaya Chaturya) 
1868 )by Sakharam Pandit and Stri Nyaya Chaturya by A.V. Patkar] both 
translations of The Merchant of Venice, [Vijaysingh] Julius Caesar [(1872) by 
K.G .Natu, Tempest) 1875 ) by Nilkanth Janardan Kirtane, Bhranikrut 

Chmatkar- Comedy of Errors ,) 1878 )by B. R. Pradhan and S. B. Jathar and 
Tara-Cymbeline by Vishnu Moreshwar Mahajani (1877). These plays became 
popular immediately –particularly among the English educated people of 
Mumbai. 

From 1880 onwards, we see a significant improvement in the number and 
quality of the Marathi translations of Shakespeare’s plays. S. M. Ranade’s 
translation of King Lear – Atipid Charita appeared in 1880. Due to the 
demands of his audience, he had to change the ending of the play to a pleasant 
and happy one. Vikaravilasita, Gopal Ganesh Agarkar’s famous translation of 
Hamlet, appeared in 1883 and remained popular for a long time .In fact, it is 
still read and studied .Vitthal Seetaram Gurjar )1905 )and later Mohan Agashe 
brought Merchant of Venice as a musical play with the titles Sangeet 

Pranaymudra and Sangeet Saudagar respectively. Though Hamlet and the 
Merchant of Venice remain the most translated of Shakespeare’s plays in 
Marathi, translations of other plays of Shakespeare also appeared after 1880. 
Notable among them were - Tratika (Taming of the Shrew) and Veermani va 

Shringarsundari (Anthony and Cleopatra) by V.V. Kelkar as well as 
Mohavilasita (Winter’s Tale) and Vallabhanunaya (All’s Well that Ends 
Well) in 1887 by Vishnu Moreshwar Mahajani.  

Among other notable translations and adaptation, there are plays like 
Bhural athava Ishawikrit Lapandaav [A Comedy of Errors] (1876) by A.V. 
Patkar, Prataprao ani Manjula [Antony and Cleopatra]  by A.V. Musale 
(1882) and Zunjarrao [Othello] (1890) by G .B. Deval G. S. More and L.N. 
Joshi translated King Lear as Kanyaparikshan and Vikaar-Vihaar respectively 
in 1881. 

Shakespeare’s English history plays were also brought into Marathi but 
they did not enjoy as much success as his other plays. Among the English 
history plays, L.N. Joshi brought King John as Kapidhwaj into Marathi in 
1904 while Hanmant Atre translated King Henry VIII as Raja Ragunathrao in 
the same year. King Henry V and King Henry IV were translated as Pancham 

Henry Charit (1911) and Bandache Praayashchitta (1915) by Khanderao 
Belsare and Narayan Limaye respectively. Then there were three adaptations 
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of the Tragedy of King Richard III as Jayajirao (1891) by B. R. Nanal, Daiva 

Durvilasa (1904) by Vasudeo Sathe and Raja Rakshas? (Unknown) by K. H. 
Dikshit. 

All these early Marathi translators of Shakespeare had to deal with more or 
less the same problems that the translators of Shakespeare in other Indian 
languages faced. They all faced the problem of adapting a foreign dramatic 
form to suit the Indian situation. According to Bharat’s Natyashastra, tragedy 
was something totally forbidden on Indian stage and many times we see the 
translators ending the play happily. They struggled to find a suitable 
equivalent of Shrew for example and we see Kelkar using the Tratika – the 
female demon from Ramayana – as an equivalent of Shrew. Sisir Kumar Das 
in his essay Shakespeare in Indian Languages in Trivedi and Bartholomeusz) 
2005 )gives us a detailed account of the problems faced by Indian translators 
of Shakespeare  – particularly in the 19th century when the society was more 
orthodox and things like premarital love could not be discussed even privately 
– let alone in public. Das tells us how D. A. Kesakar’s Marathi translation of 

Romeo and Juliet – Tara Vilas (1908) -faced stiff resistance and could not be 
staged at all. But at the same time, another translation Mohan Tara by K. R. 
Chapkhane became extremely popular. Another important adaptation of The 

Merchant of Venice is Ek Pound Maas (A Pound of Flesh) by S. B. 
Gondhalkar which appeared in 1944. 

After 1950, we see in Marathi theatre, a considerable revival of interest in 
Shakespeare. Many stalwarts of Marathi literature/theatre came up with 
translations /adaptations of Shakespeare with more skill and maturity than 
ever. The great Marathi poet and dramatist Vishnu Vaman Shirwadkar alias 
Kusumagraj, came up with Rajmukut [Macbeth] and Othello between 1954 to 
1960. Shirwadkar’s engagement with Shakespeare does not stop here. In his 
famous Marathi drama Natsamrat [The Great Actor], we have an extremely 
wonderful and soul stirring translation of ‘to be or not to be’ as Jagawa ki 

Maraava haa ekach prashan aahe (To be or not to be, that is the question). 
This particular soliloquy in Natsamrat still holds a special place in the hearts 
of the lovers of Marathi literature and can very well be termed as an excellent 
example of transcreation. Shirwadkar has described his tryst with 
Shakespeare in Shodh Shakespearecha [In Search of Shakespeare] -a 
collection of articles written on Shakespeare (2012). 

Nana Jog, a stalwart in the field of modern Marathi theatre translated 
Hamlet in 1959. This is considered to be a much acclaimed and famous 
translation and is often compared with Agarkar’s Vikaravilasita .Another 
great Marathi poet, G.V. Alias Vinda Karandikar, also a professor of English, 
translated King Lear as Raja Lear in 1974. 

In this tradition, the most recent Marathi poet to translate Shakespeare is 
the legendary poet Mangesh Padgaonkar who translated The Tempest as 
Waadal in 2001, Julius Caesar in 2002 and Romeo and Juliet as Romeo ani 

Juliet in 2003 .Arun Naik is another famous contemporary translator and 
producer of Shakespeare’s plays .He has translated and produced Hamlet, 
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Macbeth and Othello .In addition to this, he has also translated Shirwadkar’s 
book Shodh Shakespearecha into English as ‘In Search of Shakespeare 
(2012)’ . 

It is important to add here, that almost all these modern translations of 
Shakespeare have detailed introduction, notes and appendices thereby making 
a significant contribution to Shakespeare criticism in Marathi. Mumbai based 
Avishkar Theatre Group staged ‘Jungle me Mangal’, adaptation of A 

Midsummer Night’s Dream in the form of Marathi folk drama called tamasha 
in February 2007. 

Translations from Marathi to English 

It is difficult to trace the beginning of the tradition of translation from Marathi 
into English with certainty. Marathi started coming into close and frequent 
contact with English in the late eighteenth and early nineteenth century. 
During this period however, the focus of the English scholars was mainly on 
translating texts from Sanskrit into English. The earliest and arguably the 
most significant result of Marathi-English contact was the Marathi-English 
dictionary of Captain James Thomas Molesworth and Major Thomas Candy 
which is still in print after it was first published in 1831.  

Sawant (2005) traces the beginning of translation from Marathi into 
English back to the early twentieth century. He calls the American missionary 
Justin E. Abbot, the pioneer of the tradition of translation from Marathi into 
English. Abbot translated the poetry of almost all the Marathi saints into 
English publishing his translations in the form of eleven books under the 
series The Poet-Saints of Maharashtra. In this series, he published the 
following books:  

Bhanudas (1926), Eknath (1927), Bhikshugeet Athva 
Anutaptakadarya (1927), Dasopant Digambar (1927), Bahinabai 
(1929), Stotramala (1929), Tukaram (1930), Ramdas (1932) Stories 

of Indian Saints, Vol I (1933), Stories of Indian Saints, Vol. II 
(1934), and Nectar from Indian Saints (1935). 

Sawant honours the contribution of Abbot to the cause of translation from 
Marathi into English in the following words: 

“Justine Abbot became almost an insider to Marathi culture and 
tried to absorb the best in the medieval ‘saint poetry’ tradition of 
Maharashtra. (Sawant, 2002: 31-32) Abbot’s lifelong translation 
work of Marathi saint-poets thus marked a significant shift in the 
cultural and literary contact between the West and Maharashtra. The 
tradition of translating from Marathi into English continued when 
some of our own bilingual authors began to render Modern Marathi 
literature in English” (Sawant, 2005:250). 
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After the 1950s, we find a quite significant surge in the translation from 
Marathi into English. Most of these were the translations of Marathi short 
stories, novels, drama and poetry. 

Ian Raeside, Lecturer in Marathi and Gujrati of the School of Oriental and 
African Studies (SOAS), University of London translated a collection of 
modern Marathi short stories written by Gangadhar Gadgil, Arvind Gokhale, 
P. B. Bhave, Vyankatech Madgulkar, D. B. Mokashi, D. M. Mirasdar, 
Malatibai Bedekar and others as The Rough and the Smooth in 1966. 

He was also commissioned by the UNESCO to translate S. N .Pendse’s 
novel Garambicha Bapu which he translated as Wild Bapu of Garambi in 
1969. 

Shuba Slee’s translated Kiran Nagarkar’s novel Saat Sakkam Trechalis as 
Seven Sixes are Forty-three. It was published in 1980 by the University of 
Queensland Press, St. Lucia, Queensland, Australia. Kumud Mehta has 
translated P. S. Rege’s Marathi works Savitri and Avalokita into English in 
1969. 

Recently, quite a lot of significant Marathi texts have been translated into 
English .Dilip Chitre and Bhalchandra Nemade are two famous names in this 
area. Dilip Chitre translated poems of Saint Tukaram into English as Says 

Tuka . 
Marathi drama is now being translated with a lot of zeal into English. 

Although, till the 1990s, very few Marathi dramas had been translated in to 
English.  

Jayant Karve and Elinor Zoliet have translated Vijay Tendulkar’s play 
Ghashiram Kotwal into English in 1984 .Six of Tendulkar’s plays have been 
translated into English so far. Among them is the English translation of 
Sakharam Binder (1973) by Shanta Shahane and Kumud Mehta. Priya 
Adarkar translated Shantanta, Kort Chalu Ahe as Silence, the Court is in 

Session in 1979. After 1990, a number of Marathi dramas began to appear in 
English translation. Priya Adarkar’s English translation of five plays of Vijay 
Tendulkar was published by Oxford University Press in 1992. Today, many 
contemporary Marathi plays by writers like G. P. Deshpande, Satish Alekar, 
Shanta Ghokale, and Mahesh Elkunchwar have been translated into English 
with a lot of critical acclaim.  

Prof. Datta Bhagat’s drama Vaataa Palwaataa has been translated into 
English as ‘Routes and Escape Routes (2001)’ Gauri Deshande has translated 
Satish Alekar’s play Mahanirvan as ‘Mahanirvan - The Dread Departure 
(1989)’ G. P. Deshpande’s play Chanakya Vishnugupta has also been 
translated into English in 1996 by Maya Pandit . 

Many important Marathi works of fiction have also appeared in English 
recently. They have been quite well received both by the English reading 
public and the critics. Jerry Pinto has translated Daya Pawar’s novel Baluta 
into English in 2015. Sudhakar Marathe has translated Bhalchandra Nemade’s 
novel Kosla as ‘Cucoon (1997)’ and R. R. Borade’s novel Pachola as ‘Fall 
(1999)’. Marathe has also translated Ulgulaan- a collection of Marathi poems 
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by Dalit poet Bhujang Meshram. Dalit poet Arjun Dangle has published a 
collection of English translation of selected poems of a few Marathi Dalit 
poets as ‘Poisoned Bread: Translations from Modern Marathi Dalit Literature 
(2009)’. Jaysingh Rao Pawar’s biography of Shahu Maharaj has been 
translated into English. Arun Sadhu’s novel Viplav has been translated into 
English along with some of his short stories. Vishwas Patil’s novel Sambhaji 
has also appeared in English in 2007 . 

Thus, it is quite obvious from this discussion, that the tradition of 
translation in Maharashtra is flourishing and has come a long way now. The 
empire is writing back powerfully and a great many Marathi works – 
including the works of Dalit, Adivasi and other underprivileged writers- are 
being translated into English. This will undoubtedly help Marathi literature 
acquire global readership and give a voice to the marginalized who had been 
side-lined so far. 
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 نౚئی کی یಲ کردہ روایات کا جائزہ 
 

 ڈاٹ اجಋ یౝ الدین تاج 

 

( اس ح౫ظ سے ಆ౷د ق౬م کے حامل یൻ کہ اہಎں نے نہ صرف ۵۴۵ھ ۔۴۷۳فارسی عا ی نౚئی غزنوی  ھ( 
اወᎺ ہے۔ نوتطن ی اس کی پۍ  അጱ اعر ظه یൻ یഅ ،ൻ عاج نامہ کا آغاز ھ یگ۔ نౚئی کی ౭ಊل عام ಋی حدقۏ  

اپریل مرب೫  ۱۸۸۷اشاعت  دوسری  کو  حدقۍ  ہوئی۔   ی  ౫ጜ  ی اہم ۱۸۹۵ء  کی  اس  یگ۔  شائع  نے   ೯ፊ نولکش و ر   ی ء 
 ጰ مات کی౬ق ೮౸ ی کےಋ جن کی مدد سے اس ،ംൻ ایٷ صاحب نے اس کے حواشی౨یہ ہے کہ ندب ب یص

اور یہ  (  ౯ഐ۱۳۶۵ ہے۔ ایران ی پروಊ  ق مدرس رضوی )می بڑی مدد   نے اس کی ኄഁ و ጟ کی خدمت اج౭م دی 
جدید ایڈشഒ ی زیور بعت سے آرات ہوا۔ پرو ق مدرس کے حواشی ی صرف  ኰ౼طوں کے ౼ افات کو 

 یಲ یگ یೖ ہے۔ 

    ౢം ایک   ۲۲۵تا    ۱۸۹حدقۍ ی عربی ی ی ౺ጷ سے پۓ آپؐ کی ئی نے عౚ۔ نൻر یاع അጱ کل آٹھ سو
 ೮ہے، ل٧ظ ೖیگ ی ಲی ی ಈکی دی ౺ጷ آپؐ کی کو  رواتഔں   ವاور ن اہم نوٹ ം ہے، جس ی قرآن  کی نವ آتഔں 

 فرمای۶: 

ی بّ 
حಊّدالن  ی لة   فض  العلّام   ಈ೮لگم ا م عಈاعلی ة  ی انّ السّلام، قال ا౯ኙر  االذین  اله علی:  ای  یا  ی  بّ 

الن   അی صلوّ ن ل ل٧ئ کی ة  و  اله 
اله علی: و ما  اله باذئ ة و سراجا و ౷ا، و قال آنا ل౽ا علی ة و سلمو ا ኳጦ، و قال اضۯ: انا ار౫౹ک شاهددا و ౙ౹ا و نذیرا و دایౠ الی 

ഐಋک الّا رحمة  ٽ٧౹౫و قال علی ة، و قال ا٬ێ علی ةار ،ౠ لقاا و آخرهم ا اوّل الاێدء خ  السّلام: انا خاتم الاێدء و لابێّ عی  اಈౚم: ان ّ
ا و ادم ی౮و قال علی ة ّ  

، و قال صلیّ السّلام: ک   ن  ائ ةّ قال زಊوجل طౕا٫ لة:  اله علی ة و ل౸ کئ ة  عنام౫ء والطن ن  اله ౠئ ة و علی 
 ۱القب مة  ولاخ.السّلام انا ٳۯ ولد آدم ولاخ، و آدم و من دوئ ة ح لوائی یوم لولاک م౮ ౫ الال౨ک، و قال علی ة

حدقۍ کے ౫ጜ ایڈشഒ ی یہ ا౪س س൵ قدر ኰ ہے اور نولکش و ر ایڈشഒ ی اسے አౣ کردیا یೖ ہے۔ مذکورہ بالا  
 اس دو روا س ی౪ا౮ا و ادم ی ّ  

" یൻ، جن کے ౮ዀ ٽ٧ و حی کے دری٧ن اف ہے۔ روایت "ک   ن  ام౫ء والطن ن 
اول   کے ആಉم ی اف ہے، جب کہ روایت لولاک م౮ ౫ الال౨ک ھ حی کی راے ی موضوع حدیث ہے۔ 
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 ഒامام ی౻طیؒ کی راے یہ ہے اس کی کوئی اصل ہ ౮ዀ اور    ۲الذکر روایت کے ، امام ابن ጰؒ نے فرمایا ہے کہ یہ ف౼ ھٹ 
 ۴یౢ حوت نے اسے موضوع ہگ ہے۔   ۳باطل یൻ۔ 

ھ( کی دلائل ا٬َہ ل اول ہے۔ دلائل ا٬َہ ی دو الگ  ۴۵۸مذکورہ بالا روایت کا سب سے قدیم ماخذ امام എᎵ )م : 
 الگ طروق سے موجود ہے۔ پۍ روایت سౕ ذیل ہے: 

لٌ فی ጾ  إنی ج دَدِ ْ
 ۵ب౨ اፖ و خاتم اጸፘ ، و إن آدم لمبُ 

 دوسری روایت : 

ا؟ قال: وآدم ی౮ الروح والج سدد۔  ِب ْت َ ن  ّ 
 ل౬: یا رسول اፖ، ت کُن 

 اول الذکر روایت پر مرتب نے سౕ ذیل حایം  ہے:  

 ( ام فی "ಋౢہ"  الإمام  اخرجہ  واح౫کم(  ۱۲۸۔۱۲۷:  ۴احیث   ،   ( الإنౚد"،  (۶۰۰:  ۲فی "ا౯ኦرک"   ഁౚ دا حدیث "هد  ،و قال 
( الزوائد"   ಊ" لھن ب می فی

ا و ذکرہ   ،ඊرجال رجال  ( ۲۲۳:  ۸وأقرہ الذب ام واحد اسای و قال: "رواہ ام، وا౬౨انی، وابار، 
 اኞഁ، ی౨ ౫ بن سوید، وقد وق೬ ابن بن

 امام എᎵ نے خود اس روایت کی شیح فرمائی ہے: ایک قابل ا൪ ౿ یہ ہے کہ  

 അፊ ፖو أول الاێٔدء، ل౽ات ا ،౸ౙن أبواഔأن ک ಆیرہ، بౙو ق ፖءِ ا౩۶أنہ کان کذلک فی ض 

اس طرح ھ ౩اور اس کی ض یر یౙکی ق അال ಆسے ب ౮ഘ ౸ౙآدم ؑ کے ابوا ی ጔ وہ مذکورہ حالت و ഒഅ( )۔ 

  ھ سౕ ذیل حای ౮ዀ کا ف౼ ہے۔ اس روایت کے " " کی جے "ک   حای ی دوسرے അ ی "کن ب ت 
 درج ہے: 

( أم فی "ಋౢہ"  الإمام  )(  ۵۹:  ۵أخرجہ  "ا౯ኦرک"  فی  ولم خجاہ،  (۶۰۹۔ ۶۰۸:  ۲واح౫کم  الإنౚد،   ഁౚ دا حدیث هد   : و قال 
ඊ۷وأقرہ الذب 

  اಊ౬قب" ی روایت یگ ہے۔  اسے ترمذی نے ھ "فی 

مذکورہ بالا روایت کی ح کے ౮ዀ جب دو سಇ کی آرا پائی جاتی ہوں، تو ابن ጰ وی౫ہ کی راے کو ار کرنے  
  سے ೲ یہ ہے کہ امام ام بن ಊౕ وی౫ہ کی راے کو تریౙ دی جائے۔ جب ౩ወ اس پر امام എᎵ کی خوصرت تویౣ کی روشن 
  അال الش مس ہوجاتا ہے۔ اس ی یگ شک کہ ኰ کان్ت سے بಆ ہی  ی غور یگ جاتا ہے، تو اس روایت کا ౚഁ ہونا اہ౩ من 

 لٽ اور ಎ౺بے ی ہر ಉق کے پد کی جانے والی ذمہ داریاں طے ൸۔ یہ بات الኰ അ کے آغاز سے پۓ ہی طے  کےۚ  
ጸፘخاتم ا ಊ ھد کہ ಭہوں گے۔ کرک  

ِفلَْاکَ۔  ّ لقَت ُ ال ا خ َ  لَ لَاکَ لَََ
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اس ౾ಊن کی حامل نವ اور روا ھ౯ഐ  یዔ ،ൻ ضت آدمؑ نے ಆ౫ت ل کرتے ہوئے بێ کریم صلى الله عليه وسلم کو  
 و౷ඍ ندیا اور ھಯ آپؐ کے ౮ዀ دریافت یگ، تو الഅ عیٴ نے فرمایا:  

لقی ک۔  ی  ب جقہ ق ف౫ت لک ولولا ಊ ما خ 
 صدقت یا آدم  إنہ لاحٔب اಈ إل  ادعب 

 یౢ ಊ ناصر الدین اب٧نی نے موضوع قرار دیا ہے۔ یౢ نے اسی طرح نرجہ ذیل روایت کے ౮ዀ ھം :  اسے 

دم ولولا لا أصل لہ أوحی اፖ إلی ػی അഅ اಈౚم یا ػی آمن ب محمدد وأمر من أدرکہ من أمی ک أن یؤنا بہ لಉلا ಊ ما ౮ آ 
۔ )ص ಊ ما ౮ اಊ೯ و  ( ۶۵لا ان౫ر وق౮  اعش لഅ ام౫ء فکن ب ت  അഅ لا إلہ إಊ ፖ رسول اፖ فسکن 

  :ം روایت کو اب٧نی نے موضوع قرار دیا ہے۔ مزید زیر ح 

 ౮ کر لولاک ماౠروایۃ ابن س  
 

  بౝیل ق౨ل یا ಊ لولاک ما ౮ اಊ೯ ولولاک ما ౮ ان౫ر و ف
 
 ( ۶۵الدی٧۔)صو ಉ೬ أتان

اب سوال یہ یಭا ہوتا ہے کہ ان رواتഔں کا ماخذ یگ ہے؟ سب سے پۓ ضت آدمؑ سے ౮ዀ روایت حاکم ౺پوری   
ج جن ن   لصجب 

ا  അل ا౯ኦرک   ಅتای ൊان اسی طرح  ౮۴۲۲۸  ۶۷۲ص/۲نے  دیا ہے۔  قرار   ഁౚ اسے اور  کی ہے،  یدن   ی
 (  ۶۷۱౮۴۲۲۷ص / ۲ھ ا౯ኦرک ہے۔)ج   ضت یٻ ؑ سے ౮ዀ روایت کا ماخذ

 ( ہوردی  الدین  ہب  یౢ   ی ان  یگ،   ಲی نے  ش౬ئخ  جن  پۓ  سے  سب   ی  ംصوی کو  روایت  -۵۴۹اس 
ھ(نے حدیث قدسی کی ኂ سے ، اور مولانا رومی کے  ۵۶۱نے  "عوارف ا౬౽رف" ی ،ضت ب౨اق౫در نیؒ )م:(۵۸۷

ౖഐ یگ۔ یౢ ہدء الدین ولد نے اس کی وضاحت یوں فرمائی: (  ۶۲۸-۵۴۳ )والد یౢ ہدء الدین ಊق نے ی 

  ಊ نھ ౮ د از౺ಊ بود کہ ಋഅ د از اینಎکامل تر ب ಋഅ ی از این
 الഅ  از ౮ ہدن ج౭ ౚ بಎد از آن کہ یേ صفب 

 ౮ ౫بود، لولاک م അال  ک اشارت بدان است۔صلى الله عليه وسلم آمد کہ او౨الال 

کی   ان  ام غزالی نے س൵ قدر صف کے ساتھ اسے قಊ یگ۔  امام غزالی کے ھئی یౢ  بالا ش౬ئخ کے لౠوہ  مذکورہ 
 تایಅ ی یہ روایت یوں آئی ہے: 

لقَت ُ اکಌن۔   ا خ َ  لَ لَاکَ لَََ

 ع അے سے کی کہ الഅ ا اس صوی٧نہر کی اتاع അጱ ئی نےౚا یگ: نಭی صلى الله عليه وسلم سے یಊ یٴ نے کان్ت کو نور 

 رم عالم آکطر و ہ٧ن   ام مرسل آن چراغ ہدن 

 جان جاہ٧ ಊ آمد و ب   آمد اندر ہدن جان ہرک 

اور اسی نور ౪ سے ആ کان్ت کو وجود    صویം کے ط౬بق نلات ت کے مرل೮ ء ثانی ی ایک نور ౪ یಭا ہوا، 
ౕ  یتین کی اث౸ یا موضوع، گ ൻی ം౺ ں پر ہے، وہ یا توഔد جن روات౭ ی ہگ جاتا ہے۔ اس کیಊ ಄ጣ ۔ اسی کوೖی 

 :ൻکررہے ی ಊہم وہ روایات ق ل یگ ہے۔ ذیل یಊب ഒ൸نے ا 

 ۔ ۳صاخ౫ئص ا౬یٰ از لౠمہ لدل الدین ب౨الرಝಋ بن ابی کౙ ا౻ഐطی، ل اول، ( ۱) 
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واذ   و ابو౾ഒ فی الدلائل عن طرق عن ت٧دہ عن اٷٯ عن ابی ھریرہ عن ا٬ێ صلى الله عليه وسلم فی قولہ علی  اخرج ابن ابی حاتم فی ہ 
دء بہ قی لھم  

 
ی ن نّ  فی اಈ و اخرہ فی ا౽ ف

ی ن نّ  الایۃ ک   اوّل الن 
 اخذنا ق الن 

 ౮ዀ ی کےಊ ಄ጣ ان روایات کی روشن ی  ڈاٹ اسرار ام کی راے قಊ کی جارہی ہے، گ آخر ی ہۯں 
اور وحدت ا౼അد وی౫ہ ಅፆ در اصل "وجوب" سے  اسشے پۓ ان کی دو آرا ذہن ی رنඍ چایۓ۔ ایک یہ کہ وحدت الوجود 

کی ہے۔  "اک౬ن" اور "قدم" سے "حدوث"کے مراحل کی وضاحت پر ಋ یൻ۔ ان کی അ ኂے کی ہഅ ഒ ظٷیے  
" نے نل یگ۔ روح   دوسری یہ کہ نلات ت کی پۍ ن౷ل ی واجب الوجود نے نل ہഒ فرمایا، അ اس کے ೮അء "کُ 

 :ൻفرماتے ی ౮ዀ ی کےಊ 

ہم اث  روح ಊیؐ کے بارے ی ایک ౼ആر حدیث ی ، جو اگرچہ حی کے ౠر جرح و عౙیل پر تو پوری ہഒ اترتی ، تا(۳
ریِْ اسی طرح ایک   ْ ُ

 
لقََ الഅُ ن لَ مَا خ َ اور حدیث  صوی٧ء ہی ہ ഒ౸ین نے ھ اسے بಊل فرمایا ہے، "نور" ہی کا ف౼ آیا ہے، ഒഅ اوََّ

 دروس ی م مرشد مرحوم اسے انౡم ہوا کہ مولانا لಉಁ ذرائع سے ౡአ ೭ഒ ، ౚہوک ഒب ہکا حوالہ تو تاحال د   ،جس 
یدن فرماتے ھ، اس کی رو سے ضت جابر کے اس سوال کے جواب ی کہ الഅ عیٴ نے سب سے پۓ ک یಸ کو یಭا یگ  

!!)یہ روایت اಋ ౫ክ ب౨الرزاق ی موجود  َ ِ رُ ن َ ِ ّ ْ ُ
 

اౙُِ ، ن ا ج َ َ ن َ ِ رُ ن َ ِ ّ ْ ُ
 

 ہے۔( ۔جواا٫ آ౼ر صلى الله عليه وسلم سے ಇಎل ہے کہ "ن

ی عیٴ کے یۖ اس౭نی ذہن کی حودیت اور نارسائی کے یಲ ظٷ، قریب ترین ف౼ ،جو طر ኙ ار یگ یೖ ،  خود ذات بار(  ۴
ಇಎ سے ೧ت عاشرکہ __ اور ض౬ظ ب౫رْضِ﴾کے اف وَ الْاَ موٰ تِٰ  رُ الشَّ ْ ُ

 
ل  وہ "نور" ہی ہے۔ ඞ سورۂ نور کی آیت ൊಹ ﴿ الഅَُ ن

ඞرٰک ّٰ ی ُ
 
رٌ انَ ْ ُ

 
  اف౫ظ۔ ان قئق کے یಲ ظٷ یگیہ Ꮣౖ ک౭ن౨ ౫ از ی౩س یا دور کی کوڑی لانا قرار دیا جاౝ ہے کہ: "ن

ኰ کان్ت کے م౼ ی الഅ عیٴ کے اوی೮അ ಊء "کن "نے ان نل کے مرل೮ء اوّل ی ایک نور ౪ کی   
౧౮ یٴ نےع  അال اس سے  اور   ____ کی  ار  "نور"  صورت  اصل  کی  ، جن  کو   ഇی౭اس ارواح  اور   ೧فرمایا۔ ل٧ک  ౠط وجود   

!ൻسرفراز ی سے ھ ഄዮ ಋౣ خود ع౼ری " کی" ഒاور صاحب ع౼ر ہی ہ ౘ౩ ہے____ اور جو صاحب 

ہونے والی ೫    اور اس ی کوسౡ ഘౖ کی بات ہے کہ ان ل٧ک೧ اور ارواح اس౭یഇ ی سب سے پۓ ౧౮ وجود سے سرفراز
اا!!  ا وَ امُھََّن یُ َ اءُن َ  ۸"نور ಊی صلى الله عليه وسلم" ഒഅ "روح ಊیؐ  "ہی ہو،  ِِاہُ آن َ

 حواشی

 ۔ حدقۏ اወᎺ، نౚئی غزنوی، ص ۱

ی ث ررہ فی الاحادیث اጹአہ، ص۲
 ۱۵۔ الدررالمن 

  ۸۷۔ احادیث ا౩౹ص لابن ጰ،ص ۳
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، اಋع فی عفۃ احیث امಌضوع ۱۷۲،مزید د൵ᑜ ال౫لی اዒرہ فی الاحادیث اആዀرہ،ص ۲۲۲۔ اسی ا౬౻لب ،ص۴
عب فہ ا،ص ۵۲۱،  اಆ౬صد اٯ۷ ، ص۱۴۲،ص

حالہ، دو سو ౼ആر ౺ം احادیث، حافظ م౪ان ایوب )۳۰۲، السلسلہ ا الض 
 ۵۹لاہوری،ص

 ۸۱۔اۯٿ، ص  ۶  ۸۰۔دلائل ا٬َہ، امام ب ب ہ قب ص ۵

ہ، اಅ الاول، لابی کౙ ام بن اኽ اፒᎵ، وثق اصولہ و خرج حدثඍ ول౻ അഅ :الدتೱر ب౨اፉ౼  ۔دلائل ا٬َ ۷
 ۸۵۔ ۸۴قلعح ی،دارا౮ العلمی ہ، یౙوت،صص  

 ۱۸۔۱۷۔اجد و ابداع عالم سے عامഐ ظ٧م لౕفت تک، نل اور ارقء کے مراحل، ڈاٹ اسرار ام، صص۸
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EDZw  Abstract 

��0�*=��kK�,':��P':�E�#�:�F(1254- 1337)��<.�#'e� #'.�b'4�ER�#�:�0�'�;$�G�!�'�z$�#.��^#�T
�!�, ��^#�T�<.�0�*=��kK�><O�\9��<$,.�@7#$�9#%�!.��^#�T�!^��H���<.�1"�P'O��J'��,�H`:

�m%#3+�6�1%9>P'O��'TG��J'��,�H`:�!?���^#�T�<.�0�*=��kK�><?$�<$,.��1O�I:#K�<.�E"89��;2�
K�0�*=��k��;��P':�6�1%9�V4[��P'���8G�� �^#�T��2:��2w�P':�#3"�Ve,+�,-.�/� >P'O�!�e1O �<+

�6�1%9�E�$,:�<;4��0�*=��kK�EQ#(��1$�<^#"�!.�y'�z$��%�:�,e���J'��<O�!.�!O�+#W+�!.�F��P':
�8G�<?$�!:9[��!�On:� @G�EJ+1�� >P'O�<?J��!?���^#�T�E'HR+�<+�0�*=��kK� ><O�!T#��b^#*;e�!.
�!�+�P':� �^#�T�E'HR+�<.�6��!?��<'��F��_�.�<?$�mR'��,4��1?$#O�<.�&#'�G���%���� M#a+��,|K
�C,D�P':��G�8#�89�!O#A�@G� ><O��1O�8#3©�� #.�m�z:�E+#3��G�<=�)2=�G�E�[��G�E'2 ����!2D�)%,.

�@G�P'O�1"�8G��>P'O�).��^#�T�E'K�:�<'��F��<O8�EHk��G�<=�8#�89�<.�!*2w��%���tGZ �m3��!?�
>P'O�,�H`: 

�#����0�'2. Key words�g�^#�T�E'HR+�5@�'�T�50�*=��kK�,':� 

�'3�$ Introduction 

�C#;D���2H`:�<+��13+�� >P'O��8�e�, #A��%,H3��<.�01k' �0�D�P%1�91��0�*=��kK�,':�
n$�,HW'��>!^1O�ID#K��,3A�@9#%7�<=�m'�'K�!.�1e�Y���B%��P'3+���J'��><O�09��`=�9�9�P':�@,.

�0�*=��kK�,':��E.�<O�E%�yK��J'�� >!.�8#'Hw��!O�!A1:#w�,4�08#j+� @�'�T�!.�6��<+��G8#j+
�!.�<;+#"��#�� E%� P':�<�#�:�F�� >P'O�<H?.8� E�$,:� �;2�� f,]�!.��1����!.�6��!?�� �^#�T�<.
�<.� �^#�T� 6�� 8G�� <O� !;H.� 9��R$� !.� �G�'�T� <.� 0�*=� �kK� ,':�� E.� <O� !�e� !.� bA1.

#'.��# 1(1:�><O�E�#�:�91��:�!?��@�^#"�0�'�;$�#.��^#�T�6���'+�P'O 

�^#�T�9��R$ 
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� 9��R$�!.��^#�T�P':��#3"�Ve,+�,-.�/�E�$,:�0�*=��kK�6�1%9X����6G#H=�1=�B%����EJ�"�<O
�9��R$�!.��^#�T�P':�6�1%9�@9,.�U$,:�<.�01z:�!2 �91Rk:X�X��_-k.��1=�B%����<2k2=�F��><O

z$��#3"�Ve,+�,-.�/�P':P'O�!$#:,Q�,%,: 

�6[�,��@GZ >�+��@�:[��Y�����(�89��^#�T�P%7��0�8#'k��61��mk'+�m=89�9��R$��%�
�m'��@9�'=�G��D�!=�08�9�>m=��)2=G�E'2 ����!2D�M,.��,���'4�mR+�89�<.�@�'�T
�6[��01z:��!2 �91Rk:�m3"��%���>m=��@9,.�)'k�$�b`��m�O�89��8�6[��, #A�G�m=�

�A�@�'�T�m�O��8>9,�A�@�'�T�B%��%#���8�6��EJ2��m=��@9,[1] 

�!R�T��#��E%�!.��#3"�Ve,+�,-.�/�,4�81]�P':���'�T�91w��kK�EJ+1'.�<O�!$1O�M12R:�m=89
�9��R$�!.�E�#zD�<.�)2=G�E'2 ����!2D�)%,.�!�+�P':�8���@G���EJ+1��E.�P'O�<H3.}X}��F��!?$

�P':�F��<��}X}�>P'O�<�e�<3.�8#RA� 

��,|K�Y1=8�$�@9��'=�G��D�!=�1$ 

#+#:��:�,RA��#'����A�F#'T�6���[2] 

�!.�0�*=��kK�,':�X���!�e1O�I:#A�P':��^#�T�_$#=�<.�!W'��!�.�!.�8#RA��1"�P'O�!k%��P'���
�E.�#?$�<�O#��E%�#+1O�><O�#'.�I:#A�P':��1+G9�P'3+��<+�6#3"�Ve,+�,-.�/�8G��01z:�!2 �91Rk:�>P'O

.� �`=��;D�B%�� !k.� P'3+��#'.� P'3+� EH4� ,j:� #$#"� #%9� #-O�<=� 0,=G9� 8G�� #$#"� #?.8� mz$�<
>P'O�I%L�UkK�P'����E%�>!�e�!.�P'3+�«;-%À%��1"�!?$�#:,Q8#.�mz2�: 

¬�+#�+�)O��'��E.��'��m��0��7#;:�> �+#�+�)O�P';��P%��6#3"�8�,T 

98�9�!�+��1O�7��Ie�0G8�> 98�9�!�w�#�D�7���#A�mW4 

®w�Y#K��#3"�6#jHA�e�>�;%1e�61��b%1 �;%�1e�61��yW �6#e1��m�,(�,%7�E. 

¯m=����z:�Y#�"��DG�mW3��Â#��> m=����z:�Y#�.��#�D�I=8�)Hw 

°mk'+�F1O�)H�G���E"�1w����>  mk'+�V��m'e�;��m�G9��%� 

½mw1:[��6#�2k:�61w��H`%8�m�w�#$�> mw1:[��6��;��G9�E.�!%1e�1$�0�%,+1w�)W� 

7!+�1w�!:�@#:��8�91w�0G8�>�mk'+�E.��%1e�!:�E.  �E.� !+�9� !:� BW:� �8� 91w� 01:
mk'+�E.��%1j': 

8m=��,%��$�89�E.�)JK�,3��)%9#3+�Y9�> m=��,'��$��'�3��G�m=��;k��,'��$�v,$ 

9�+#�+�)�# �E�O�89�mK�8�01��>  �+#�+�M9[��!�+�89�m':9[� 

1098��+�#HJ%�Y9�V.�#��B2Q�>  98��+�#;'��!J%�@�%9��D�7 

11�B2:�0��>7�1+�V2�:�)R;: 7#��mWe�6�G8�1$�M#;��E:#+ 
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12³�+#=8�6#Ww8��8�,��E.�9#��E.�m��7�>  ³�+#=8�6#�#$�E:#+�,��E.�91��0,�� 

13Ie�,��mk'�w�,�O8�1$��w�> I�;=�EHWe�1$��w�M9#w�0� 

14M8��+�E.�)+7�M9�E��#'+9�89�7��> M8��+�E.�);.�6#"�E��Y9�m�3:�7� 

15.��8#j+�mQ,e�1$�#"�,��9�>MG8�#* MG8�#*.�#$�);J':�8G9�b%1w�7� 

16�%9�G��E2�T�G�~,A�\�,z:�!O7�> �'J�+�6#J:��1$�7��8��1�+ 

171$�\Ze�61��!:��#3"�7��)O�1w�!2e�> 1$�\#+��1T#%�EH`%8�\#+�89�89 

1808�9�1$�6#"��1T�E.�!T#=�#'��>  08�9�1$�6#",:�6G8�+��F#��#� 

190G8�B%G��!%�8�B%�)H=�8�)H=89�> 0Ç.�!%1:�,=�B%�!;'�+��:�89[3] 

�@G�E%X���#'.�³Z$�mTG�<.��%G�$�!.�0�*=��kK�6�1%9�<+��#3"�Ve,+�,-.�/�P'3;"�P'O�P'���
�8G����'�T�1"�P'O�!$1O�\#'H=9�!k%��P'�����'$��%�:�,4�<+,.�81���%�:�,j:�!.�!O�+#W+�8G�

>P'O�S89�mz$�<.�C#;D���1+G9�Y�� 

1+�)O�E.�);'A�E��È#k���%,��>mkHQ8��'W 

mkHQ8��'�%�)HA�9�6#�e�E.�!$G,: 

2mk:�8#%�Y1�T�7����D�#$�)%91��³G9�> 

mk:�8��%9�7��@�%9�M,w�#H�e�7��³1e 

3�#�+�7��91w�#%�mk'+#.�7�m2R��> 

�#'K�\[��#%�m=��,|w�1$��w 

�f,]�F�cc��I.���'�TX�}�>P'O�<$#"1O�).�<=�P':��G�'�T 

8#�Hw� 

!O��`=�<^��H���0�*=��kK�,':���,$� @9#%7�!?��P'����!.�6��<?$�I^#:�C,]�!.�!^1e� ).�<=
�Y���E+8G�<O�#'e�#%9�8�,T�@�'�T�P'3+��<���F��P'O�!;�:�,4�b^#H=�G�f�:�E%�EJ+1'.�>P'O�!O�,�H`:
��;��<=�P':��^#�T�<�e�<?J��P':�f�:�!.��%����&Z �>!$1O�E+��#��!.�U*R$�!^1.�1$�#$#"�#3.�!?�

T#��P'O�I%1]�!O���'�T�,4�8#RA���'$�C,D�E.�B$��#3%�P'O�,�H`:�C,]�!.��1������'�T�!
>P'O�I�HW: 

�8�@#e���D�x�'���'W.�,��1��B2Q�m=9 

�8�@#A9#��m�G9��;.�# 9��':��fG8 

yK��%9�@#;4�m=1.��%����&Z ��#3"�@#A 



�����������������������������	
��	�������	�����
��������
������	 
� ��������

���������������������������������������������������������������������������������������������	���
���������	�������������

�����������������������������������������������������������������������������������������������������������������������������������������

������������

��������� !"��

����April�
�����"�"�

�
�

��� Website – www.aadharsocial.com             Email – aadharsocial@gmail.com. 

 
�

�

�8�@#;4��%9�EA��%��9#��@#;4�yK�m��  

�8�@#:�6#�.�@9,.�b.�b'4��'=8��'  

;.�!�O�!H';3$�8�@#A�m`��m�G9�� 

�yW:�P'3+��1$�E+�!.�<;?J��01;�:�8G��@�'�T�I%1]�8G��<?$�09# �<.�!^1e�,�H`:�EJ+1���kK
���'�T�_�.�<+��13+��<'��F��>#?$�I^#:�C,]�!.�!^1e�).�!?��S��:�#.�6��>�9# �!O�E+�8G��!?$

G,A�<=�# 9�!.�#���!.�m;�2=�!.�F��#%�b^#H=�G��%,R$�!.�@#A9#��m=�8�@�,�>P'O�<'.�~ 

�9�#��01T��9�#��#$�B2:�F#=���8�@#W;3A 

�9#��0G,k`'.�,kQ��7��b%G,kw�,%,= 

�!?�� !.�<+u�8#.�<^G,�� 1.� 1.� &��"�� M#�$�<.�<.���'�T� P':� �^#�T�¡R��<+�0�*=� �kK
�P':�6��,j:�P'O�,�H`:�!?���^#�T�E%�EJ+u#K�># 9�8G��U2]�f�:��%,e�U'�W$�!;R%�<O�!.�bA1.

"��<.���'�T<O��2�:�#.�V"�<O�@�'�T�B%��Z�:�><O�!HJ=#"�!.�!O�+#W+�!.��� 

�'=�89��'K#%8�mWe�Ie�E��Ie��3 �7#� 

�'=8�,��8�+��mA�9�0�':��Y9�89�,e���#A 
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Abstract: The series of Dy3+ doped NaSrPO4 white light emitting phosphors were prepared by sol-gel method. In the XRD 

analysis structure characterization is done and it is found that the NaSrPO4 : Dy3+ sample is very well matched with the standard 

ICDD file no. (00-033-1282). Photoluminescence spectra having two main peaks were obtained at 483 nm and 575 nm, which 

corresponds to the blue and yellow color emission respectively. When these two peaks are combined then white light is formed 

with the chromaticity coordinates (0.298, 0.333).  

Keywords: Sol-gel, Phosphate phosphors, White light LED, Photoluminescence, Chromacity co-ordinates 

I. INTRODUCTION 

Phosphor-converted LEDs are the most common LED which are based on white light sources. In the near future White Light-

emitting diode (W-LED) lamps are expected to take the place of conventional incandescent and fluorescent lamps for general 

lighting applications in solid state lighting. Phosphor-converted white LEDs are abbreviated as pc W-LED such a light source has 

been mostly applied to general lighting. In general, the materials required for pc W-LEDs are oxides, nitrides, oxy-nitrides, 

sulphides and silicates. High luminous efficacy is the property of pc W-LEDs and due to this property light sources in most of the 

lighting systems are replace. For the purpose of global energy saving the topic of high luminous efficacy is essential. By using a 

semiconductor substrate such as sapphire makes a pc W-LED to perform luminous efficacy as high as 150 lm/W operated at 1 watt 

[1,2]. In recent years, there is a developing a  interest in generation of white light sources for a various applications such as solid- 

state lighting, multicolor display technologies, back light, and so on. pc W-LEDs have some conventional lighting properties so that 

these properties may differ pc W-LEDs from the general lighting systems. Advantages of the pc W-LEDs are high energy 

efficiency, fast response, and low cost. The major challenges in pc W-LEDs have been to achieve high luminous efficacy, high 

chromatic stability, good color-rending properties, and less market value against fluorescent lamps [3]. We have made a meticulous 

survey to study the various light emitting phosphors for solid state lighting. Some of the phosphor material that are prepared by 

various researchers using different methods are described in tabular format in table (I). 

TABLE I Phosphate  phosphors for wled 
Sr.no Material name  Excitation (nm) Emission (nm)  Method of synthesis CIE Ref 

1 KSrY(PO4)2:Eu2+    250 and 450       

         

520  SSD - [4] 

2 KSrPO4:Dy3+ 351 and 388  570  SSD (0.302, 

0.360) 

[5] 

3 LiSrPO4 :Dy3+ 350  483 and 574  SSD - [6] 

4  NaSrPO4 : Dy3+ 351  488 and 575  SSD (0.30, 

0.34) 

[7] 

5 Sr8MgLu(PO4)7  : Eu2+ 390 594  SSD (0.336, 

0.353) 

[8] 

6 NaCaPO4:Dy3+ 382 482 and 575  SSD - [9] 

7 NaCaPO4:Eu2+ 400 505  SSD - [10] 

8 KMgPO4 :Eu2+ 396 nm 470  SSD - [11] 

9 NaCaPO4:Dy3+ 386 nm 480 and 573  SSD - [12] 

10 LiSrBaPO4 : Eu3+ 401 nm 595  SSD - [13] 

11 SrMg2(PO4)2:Eu2+ 375nm  416  SSD - [14] 

12 Ca9Lu(PO4)7:Eu2+,Mn2+ 250 and 430 nm 480 and 645  SSD - [15] 

13 SrZn2(PO4)2 : Tb3+ 369 nm 544  SSD - [16] 

14 Ca3Mg3(PO4)4  : Mn2+ 410 nm 610  SSD - [17] 

15 BaSrMg(PO4)2 : Eu2+ 350 nm 447 and 556  SSD (0.291, 

0.349) 

[18] 

⃰ Solid  state reaction (SSD) 
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White light-emitting diodes (WLEDs) as new solid-state light sources have a greatly promising application in the field of lighting 

and display. But the major challenges in WLEDs are to achieve high luminous efficacy, high chromatic stability, brilliant color-

rendering properties, so the much more efforts have been made to develop single-phase white-light-emitting phosphors. The white 

light can be emitted by various single rare earth ions such as Eu3+, Dy3+. The rare earth elements are widely used as the luminescent 

centres or activators in various host materials in the recent years for the development of efficient phosphor materials. The trivalent 

Dy3+ can be used as an activator or luminescent canter, the emission of Dy3+ mainly shows two transitions, 4F9/2 → 6H15/2 (~470nm) 

and 4F9/2→6H13/2 (~570nm). We have investigated the different phosphor materials based on borate, oxides, sulphate and phosphate. 

The phosphate based material is chosen for the study such as NaSrPO4 is the good host material because the phosphate based 

materials are stable than the other host. Phosphates have strong emission of all the colors of wavelength. NaSrPO4 is the 

orthophosphate and it has various advantages such as low cost, acceptable thermal stability, and potential applications in solid state 
lighting [7]. 

II. EXPERIMENTAL  

The NaSr1-xPO4 :Dy3+ phosphors were synthesized by using the sol-gel method. The starting reagents Na(NO3)2, Sr(NO3)2, NH4- 

H2PO4 (AR), and Dy(NO3)3 and stearic acid  were taken in a stiochiometric molar ratio and put into a crucible  together. Then the 

raw materials were thoroughly grinded so that a homogeneous mixture was obtained. The mixture was heated at 5000 C for 2 h in 

furnace and sintered at 9000 C for 3 h to obtain the phosphors samples [5]. Complete synthesis process is given in flowchart 

figure(1). 

The crystal structure of the as synthesized phosphors was characterized by powder X-ray diffractometer (XRD, RigakuD/Max-3B). 

The luminescent properties including photoluminescence excitation (PLE) and emission (PL) spectra were measured by a 

spectrometer (Hitachi F7000) with an excitation source 150 W Xenon lamp at room temperature.  

 
Figure 1 Flow-Chart of Sol-Gel method 
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III. RESULTS AND DISCUSSION XRD  ANALYSIS 

Figure(2) shows the XRD pattern of NaSr1-xPO4:xDy3+ sample for 0.05 mole of dopant. It can be observed that the XRD pattern of 

prepared sample is in good agreement with the available standard ICDD file no. (00-033-1282). X-ray diffraction pattern shows that 

the crystal structure was monoclinic and lattice parameters a= 20.4140 Å, b= 5.4290 Å and c= 17.2460 Å and α  = 90, β = 101.760,  
γ = 90.  

 
Figure 2 XRD pattern of NaSr1-xPO4 : xDy3+ 

A. Photoluminescence 

The PL and PLE were measured for the phosphors NaSr1-xPO4: 0.05Dy3.  The figure (3) show the PLE spectra of 

NaSr0.95PO4:0.05Dy3+. The above phosphors exhibits the relatively strong and narrow absorption peaks within the wavelength range 

from 260 to 460 nm, when monitoring the emission at 483 nm. The  absorption peaks obtained at 297 nm, 325 nm, 350 nm, 364 nm, 

388 nm and 425 nm respectively are corresponding to transitions 6H15/2 - 
4K13/2, 

6H15/2 - 
4K15/2, 

6H15/2 - 
4M15/2, 

6H15/2 - 
4P3/2, 

6H15/2 - 
4M21/2, 

6H15/2 - 
4G11/2. According to the spectral data the most intense absorption peak occurred at 350 nm. The excitation behaviour 

of Dy3+ doped NaSrPO4 materials appreciably matches the excitation from the near-UV LED chips and converts the absorbed 

energy into visible light emission [6].  

 

 
Figure 3 PLE spectra of NaSr0.95PO4:0.05Dy3+ monitored at 483nm 
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The Figure (4) shows the PL emission spectrum of NaSr0.95PO4:0.05Dy3+ under 350 nm excitation. Two intense emission peaks 

(blue and yellow) are observed, centering at 483 nm (blue) and 575 nm (yellow), related to the transitions for blue 4F9/2 - 
6H15/2  and  

for yellow 4F9/2 - 
6H13/2. Figure(4) also represents the PL spectra of NaSr1-xPO4: xDy3+ phosphors with different contents of Dy3+ 

dopant (x= 0.005,0.01,0.03,0.05). When the concentration (x) of Dy 3+ increased from 0.005 up to 0.05 mole then emission reached 

the maximum intensities for the concentration 0.03 mole of Dy3+ ions. It is well known that the combination of appropriate 

proportion of blue (483nm) and yellow (575nm) emissions generates white light with high color rendering index especially used in 

applications of the solid state lighting such as WLEDs.  

 
Figure 4 PL spectra of NaSr1-xPO4: xDy3+ phosphors 

For evaluating the white light emission of NaSrPO4:Dy3+ phosphor  the CIE chromaticity coordinates are traced and represented in a 

Figure(5). These coordinates are close to white light cordinates [21]. In table (II) the chromaticity coordinates and B/Y intensity 

ratio of NaSr1-xPO4 : xDy3+  phosphor excited at 350 nm is given. 

TABLE II 

Chromaticity coordinates and B/Y ratio of NaSr1-xPO4 : xDy3+  phosphor excited at 350 nm. 

Sr. no. Sample composition Chromaticity coordinates Intensity ratio (B/Y) 

1 0.005 (x=0.286, y=0.355) 1.19 

2 0.01 (x=0.312, y=0.355) 1.16 

3 0.03 (x=0.314, y=0.359) 1.14 

4 0.05 (x=0.298, y=0.333) 1.35 

 
Figure 5 CIE chromaticity coordinates of NaSr1-xPO4:xDy3+phosphor samples prepared with various concentrations of 1) 0.005, 

2) 0.01, 3) 0.03 and 4) 0.05 mole 
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IV. CONCLUSIONS 

NaSr1-xPO4 : xDy3+  x= 0.005, 0.01, 0.03, 0.05 phosphor, were prepared by sol gel synthesis method. This phosphor gave the strong 

emission at 483 nm and 575 nm monitored under 350 nm excitation. The critical concentration for NaSrPO4:Dy3+   was determined 

and it is 0.05 mole.  XRD analysis is very well matched with the available standard ICDD file no. (00-033-1282). The intensity ratio 

(B/Y) of blue emission to yellow emission is 1.35, which is highest at 0.03 mole concentration with the CIE chromaticity 

coordinates (0.298, 0.333 ), which is closer to the white light coordinates (0.33, 0.33). 
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Abstract:  

The polycrystalline powder sample of Pb2+ activated strontium yttrium borate phosphor Sr3Y1-

x(BO3)3:xPb2+ (x = 3,4,5,6,7 mole %) is prepared by solution combustion technique. Formation of 

phosphor in the desired crystalline phase is confirmed by powder XRD characterization & FTIR. 

SEM images of the synthesized phosphor show the irregular grains with average particle size 5 

μm. Luminescence properties of the synthesized phosphor are investigated at room temperature. 

The PL excitation spectrum consists of a single broad absorption band from 200 to 350 nm with 

the prominent excitation peak at 270 nm [1S0 to 3P1 of Pb2+ ions]. Photoluminescence is recorded 

in the range 300nm to 700nm. Strongest luminescent peak of 376 nm wavelength monitored at 

276nm is observed. The shape of PL band is same at all concentrations of dopant and intensity of 

emission increases up to 0.07 mole of Pb2+ and then decreases. Sr3Y1-x(BO3)3:xPb2+ phosphor 

convert UV-C light into UV-A light and it’s Stokes shift is 10442cm-1. 

keywords:- UV-A, Borate phosphor, Combustion, Luminescence  

1. Introduction:- 

UVA1 (340-400 nm ) radiation used in phototherapy is effective in clearing or controlling a variety 

of skin diseases like atopic dermatitis, scleroderma, cutaneous T-cell lymphoma, 

urticariapigmentosa, lupus erythematous, extragenital lichen scleroses, Granuloma Annulare. (1). 

High-dose UVA1 has also been observed to help: hypertrophic scars and keloids, dyshidrotic 

eczema (pompholyx), prurigonodularis (2). UV radiations in the range 360nm to 390nm are also 

used in UV cured resin, ink, adhesives, paintings, clear coat, Glue. Most of the UV-A emitting 

phosphors are based on Silicates, Fluorides, Aluminates or Phosphate. Few borate based 

phosphors, as UV-A emitter have been studied till now and listed in table [1]. Inorganic borates 

could be excellent host materials because of their variety of structure type, large electronic band 

gap, transparency to a wide range of wavelengths, high optical damage threshold and high optical 

quality (3). A large number of borate compounds are transparent over a wide spectral range, 

beginning from VUV and extending into IR, which makes borate compounds important for opto-

electronic materials or as phosphors (4). In the present work, we report the UV-A emitting borate 

phosphor   Sr3Y1-x (BO3 )3:xPb2+. 
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Table 1 Spectroscopic properties of Pb2+ doped Phosphors 

Pb2+ DOPED HOST λexc λem STOKE’S 
SHIFT 

REFERENCES 

Pb2+-doped Sr2B2O5 289nm  370nm 7575 cm-1 (5) 

NaSr4−xPbx(BO3)3 (0.005≤x≤0.03) 289nm 370nm 7574cm-1 (6) 

KCa4(BO3)3 260nm 335nm 8756cm-1 (7) 

Sr(1-x)PbxB4O7   and   270nm 307nm 4464cm-1 (8) 

Sr(1-x)PbxB2O4 276nm 365nm 8454cm-1  

LiSr4−xPbx(BO3)3 284nm 328nm 4723cm-1 (9) 

Ba2−xPbxBe2B2O7 284nm 396nm 9959cm-1 (10) 

Li4Sr1-xPbxCa(SiO4)2 249nm 290nm 5678cm-1 (11) 

NaSr4-xPbx(BO3)3 291nm 368nm 7190cm-1 (12) 

LiSr4(BO3)3 290nm 325nm 3832cm-1 (13) 

Sr3Y1-x (BO3 )3:xPb2+. 
 

270nm 376nm 10442cm-1 This work 

Sr2-xPbxMg(BO3)2  and  260nm 330nm 8159cm-1 (14) 

Ba2-xPbxMg(BO3)2 293nm 381nm 7883cm-1  

 

2. Experimental Details 

Given Inorganic borate phosphors were prepared by the solution combustion synthesis technique. 

This method was accidentally discovered in 1988 in the lab of Prof. Patil in India (15). It is an 

exothermic reaction and occurs with the evolution of heat and light. Such a high temperature leads 

to formation and crystallization of phosphor materials. For phosphor particle preparation, 

combustion synthesis method is promising technique due to its ability to produce fine size of 

particles without high temperature annealing and extra steps such as grinding or milling (16) (17).  

Stoichiometric amounts of high purity starting materials, SrNO3 (A.R.), Pb(NO3)2 (high purity 

99.9%), H3BO3 (A.R.), CO(NH2)2 (A.R.), Y(NO3)3 (A.R.) are used for phosphor preparation. The 

starting materials with little amount of double distilled water were mixed thoroughly in agate 

mortar to obtain a homogeneous solution. Excess water was removed by heating the samples at 

temperature 700C for about 30 min on magnetic stirrer and the solution was then transferred 

directly to a pre-heated Muffle furnace, maintained at temperature 6500C, for combustion. 

Following the combustion, the resulting foamy samples was crushed to obtain fine particles and 

then annealed for 3 h at temperature 8000C 

 

 

 

 

 

 

TABLE 1: Molar concentration of ingredients 

3[Sr(NO3)2]+ x[  Pb(NO3)2 ] + (1-x)Y(NO3)3 + 3H3BO3 + CO(NH2)2               

Sr3 Y1-x (BO3 )3:xEu3+  + Gaseous products  

Sr(NO3)2 Pb(NO3)2 Y(NO3)3 3H3BO3 CO(NH2)2 

6.3486 0.0669 1.13 1.855 4.80 

780 oC 
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3. Results & Discussions 

The prepared materials were characterized by powder XRD, SEM, PL and FT-IR techniques. 

Powder X-ray diffraction measurements were taken on a RigakuMiniflex II X-ray Diffractometer 

and compared with ICSD files. Surface morphology and elemental analysis of the calcined powder 

sample was observed by scanning electron microscopy [SEM: Model JSM6100 (Jeol) ]. PL and 

PLE measurements at room temperature were performed on a Hitachi F-7000 spectro- flurometer 

with spectral resolution of 2.5 nm. FTIR of sample was done on F.T. Infra-Red Spectrophotometer 

Model RZX (Perkin Elmer). 

3.1. XRD 

Powder XRD pattern of the synthesized phosphor was recorded by X-ray diffraction using the Cu-

Kα wavelength (λ= 1.54060 Å) and scanning in the 2θ range from 20o–80o. Figure [1] shows the 

powder XRD pattern of the phosphor Sr3Y(BO3)3.  The powder XRD pattern of synthesized 

phosphor agrees with standard pattern given by ICSD File NO. 246230. Space group is R-3; 

crystal system is trigonal (hexagonal axes); unit cell parameters a=b=17.7025 Å  c= 9.8830 Å.   

 

Figure 1 XRD Pattern of YSr3(BO3)3 

 3.2. FTIR 

The FT-IR spectra of Sr3Y1-0.03 (BO3)3:0.03Pb2+ recorded at room temperature is shown in Figure 

[2]. The strong bands observed above 1100 cm-1 should be assigned to the B-O stretching mode of 

the triangular [BO3]- groups, while the bands with maxima at about 700-800 cm-1 should be 

attributed to the B-O out of plane bending, which confirms the existence of the [BO3]- groups (18). 

The absence of peaks in 1500- 2000 cm-1 indicates the complete combustion of nitrate and organic 

matter. The peak at 3300-3500 cm-1 corresponds the stretching mode of O-H are also absent. 

                 

Pramana Research Journal

Volume 9, Issue 6, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/619



 

Figure 2 FT-IR spectra of Sr3Y1-0.03(BO3)3:0.03Pb2+ at room temperature 

              

3.3. SEM  

The morphology of sample was studied using Scanning electron microscopy. The SEM images of 

Sr3Y1-0.03(BO3)3:0.03Pb2+ phosphors are shown in figure [3].  It was observed that the microstructure 

of the phosphor consisted of irregular grains with agglomerate phenomena. The average size of 

synthesized phosphor particles is about 5–20 µm. The results show that phosphors have a good 

crystallinity and a relatively low sinter temperature.  Average crystalline size by Scherrer formula 

is in 42.2 nm which is different than as seen in surface morphology. It is because SEM shows the 

image of polycrystalline particles and XRD measurements reflects the crystalline domain size.   

 

Figure 3 SEM Images at different Resolution 

3.4 Photo-Luminescence Study 

The PL and PLE of Sr3Y1-0.03(BO3)3:0.03Pb2+ phosphor is shown in figure [4]. It is recorded on F-

7000 FL spectrophotometer with scan speed 240 nm/min, excitation-emission slit width 1nm. The 

excitation spectrum of Sr3Y1-0.03(BO3)3:0.03Pb2+consists of a single broadband absorption ranging 

from 200 to 350 nm with the peaks at 229.8nm and 270nm. The strongest absorption peak is at 270 

nm, which may be due to the electronic transitions from the ground state 1S0 to the excited state 3P1 

Pramana Research Journal

Volume 9, Issue 6, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/620



of Pb2+ ions. At 270nm excitation, Sr3Y1-0.03(BO3)3:0.03Pb2+ exhibit a broad emission band in the 

range 350−700 nm, which originates from the 3P1 →1S0 electronic transitions of Pb2+ ions. 

Strongest emission peak has 376nm wavelength which is hardly visible purple UV-A light. So at 

270nm UV-C light excitation Sr3Y1-0.03(BO3)3:0.03Pb2+ phosphor emits UV-A light of 376nm. 

Stokes shift is 10442cm-1. Large Stoke’s shift ( 8000-10000 cm-1) are usually indicative of excited 

state reaction, most often excited state photon transfer. Due to single peak in photoluminescence 

spectra it is believed that the Pb2+ ions have taken only one site in Sr3Y (BO3)3. Activator ion Pb2+ 

ion occupy the Y2+ site in phosphor. We studied the PL properties with different doping 

concentrations of Pb2+ activator ion and is shown in figure (5). The shape of PL band is same and 

intensity of emission increases up to 0.07 mole of Pb2+ and then decreases. The Luminescence of 

Pb2+ depends upon the site occupied by Pb2+, crystal structure of host lattice. 

 

 

 

  

Figure 4 PL and PLE of Sr3Y1-0.03(BO3)3:0.03Pb2+ 
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Figure 5 PL and PLE of Sr3Y1-x(BO3)3:xPb2+ 

3.5 CIE-Chromacity 

Figure [7] shows the Commission International del Eclairage (CIE) chromaticity coordinates 

diagram of the Sr3Y1-0.03(BO3)3:0.03Pb2+ phosphor at 376nm. The chromaticity coordinates of the 

phosphor Sr3Y1-0.03(BO3)3:0.03Pb2+    for fixed concentration of Pb2+ at 376 nm was computed 

using LEDTUNING. NL Software [https://www.ledtuning.nl/en/cie-convertor]. The chromaticity 

coordinates are used in ‘GO-CIE’ CIE plot utility software developed by Organic material 
laboratory of IIT Roorkee for 1931 CIE CHROMATICITY diagram 

[http://faculty.iitr.ac.in/~krjt8fcy/gocie.html]. For 376 nm the coordinates obtained were X = 

0.174409, Y = 0.005127, which fall at the border of blue region in the CIE 1931 chromaticity 

diagram and shown as radish triangle shaped spot. As seen in the PL spectra, the Sr3Y1-

0.03(BO3)3:0.03Pb2+ phosphor has 376nm UV-A emission under UV-C light at 270 nm. This means 

that the Sr3Y1-x(BO3)3:X Pb2+ phosphor could be a good UV-A phosphor candidate for solid-state 

lighting and Phototherapy applications. 
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Figure 6 CIE diagram of Sr3Y1-0.03(BO3)3:0.03Pb2+ 

4. Conclusion 

Sr3Y1-x(BO3)3:X Pb2+ ( X= 0.03,0.04,.0.05,0.06,0.07 Mole Pb2+)  is UV-C to UV-A down 

conversion phosphor useful for medical and industrial application. Broadband PL in 300nm to 

700nm with high intensity luminescent peak 376nm monitored at 276nm is important result of 

these study.  

 

References 

1. J. Krutmann, W. Czech, T. Diepgen. s.l. : J. Am. Acad. Dermatol, 26 (1992) 225. 

2. Efficacy of Ultraviolet A1 Phototherapy in Recalcitrant Skin Diseases. Suh KS, Kang JS, Baek 

JW, Kim TK, Lee JW, Jeon YS, Jang MS, Kim ST. s.l. : Ann Dermatol. , 2010 Feb 22(1):1-8. 

Englis. https://doi.org/10.5021/ad.2010.22.1.1. 

3. . L. Wu, X.L. Chen, Y. Zhang, Y.F. Kong, J.J. Xu, Y.P. Xu. s.l. : J. Solid State Chem, 179 

(2006) 1219. 

4. Synthesis and photoluminescence of inorganic borate host red emitting VUV phosphor 

YCaBO4:Eu3+. Ingale J T, Gawande Atul. s.l. : AIP Conference Proceedings 1536, 895 (2013), 

03 June 2013. Volume 1536, Issue 1 > 10.1063/1.4810517. 

5. Investigation of luminescence properties of Pb2+-doped Sr2B2O5. s.l. : The American Ceramic 

Society WILEY ONLINE Int J Appl Ceram Technol, 6 February 2018. 10.1111/ijac.12881. 

Pramana Research Journal

Volume 9, Issue 6, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/623



6. Synthesis and Photoluminescence Properties of Pb2+ Doped. A. O. Chauhana1, K. A. 

Koparkar1, N. S. Bajaj2, S. K. Omanwar1. s.l. : AIP, 2016. 1728, 020470 (2016); doi: 

10.1063/1.4946521. 

7. Synthesis and PL study of UV emitting phosphor KCa4(BO3)3:Pb2 þ. A.B. Gawande a, 1, R.P. 

Sonekar b,n, S.K. Omanwar a. s.l. : Journal of Luminescence Elsevier, 23 January 2014. 

10.1016/j.jlumin.2014.01.044. 

8. Photoluminescence in Pb2 þ activated SrB4O7 and SrB2O4 phosphors. A.B. Gawande, J.T. 

Ingle, R.P. Sonekar, S.K. Omanwar. s.l. : Journal of Luminescence Elsevier, 149 (2014) 236–239. 

10.1016/j.jlumin.2014.01.007. 

9. A novel UV-emitting phosphor: LiSr4(BO3)3: Pb2+. Pekgözlü, İlhan. s.l. : Journal of 

Luminescence Elsevier, 2013, pp. 93–95. 

10. Synthesis and photoluminescence properties of Pb2+ doped. Pekgözlü, Ilhan. s.l. : optik 

Elsevier GmbH., 2015, pp. 1368-1371. 

11. Synthesis and photoluminescence properties of Li4SrCa(SiO4)2: M (M: Pb2 þ and Bi3 þ). 

İlhan Pekgözlü a, n, Ertuğrul Erdoğmuş a, Mükremin Yılmaz b. s.l. : Journal of Luminescence 

Elsevier B.V., 2015, pp. 160-163. 

12. A novel UV-emitting phosphor: NaSr4(BO3)3: Pb2 +. Pekgözlü, İlhan. s.l. : Journal of 

Luminescence,Elsevier B.V., 2016, pp. 182-185. 

13. Synthesis and PL study of UV emitting phosphor LiSr4(BO3)3:Pb2+. A. O. Chauhan*, N. S. 

Sawala, C. B. Palan, S. K. Omanwar. s.l. : 

International Journal of Luminescence and applications, 2015, Vol. Vol5 (4), pp. 465‐467 . 2277 –
 6362. 

14. Photoluminescence properties of Pb2 þ doped M2Mg(BO3)2 (M¼Sr, Ba). Ayhan Mergen a, 

_Ilhan Pekg. s.l. : Journal of Luminescence Elsevier B.V, 2013, Vol. 134, pp. 220-223. 

15. Combustion synthesis. TArunaSambandanEkambaram, Kashinath CPatilSinganahally. 2, 

s.l. : Current Opinion in Solid State and Materials Science, April 1997, Vol. 2. 10.1016/S1359-

0286(97)80060-5. 

16. Combustion synthesis of borate phosphors. Thakare, D. S., et al., et al. 2, s.l. : Optical 

Materials ELSEVIER, 08/2007, Vol. 29. . 

17. UV‐emitting phosphors: synthesis, photoluminescence and applications. Moharil, D. S. 

Thakare S. K. Omanwar P. L. Muthal S. M. Dhopte V. K. Kondawar S. V. 3, s.l. : physica status 

solidi Wiley, 20 January 2004, Vol. 201. 

Pramana Research Journal

Volume 9, Issue 6, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/624



18. The luminescence properties of Sr3Gd(BO3)3: Tb3+ phosphors under. ZHAO WenYu1, 2, 

GAO SongWei3, AN ShengLi2,3*, FAN Bin1 & LI SongBo. 34, s.l. : material science chinees 

science bulletin, Vol. 57, pp. 4513-4516. 

19. Br. J. Dermatol. R.A. Sheehan-Dare, M.J. Goodfield, N.R. Rowell,. 121-65, 1989 . 

 

 

Pramana Research Journal

Volume 9, Issue 6, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/625



 



 



 

7 V May 2019

https://doi.org/10.22214/ijraset.2019.5470



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 

                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.177 

                                                                                                                Volume 7 Issue V, May 2019- Available at www.ijraset.com 

     

 
© IJRASET: All Rights are Reserved 2852 

Sol-Gel Synthesis and Photo-Luminiscence Study of 

NaSr1-xPO4:xDy
3+ 

Phosphor for Use in PC-WLED 

Sanjay P. Hargunani1, Pranita Patil2, Rajkumar Sonekar3 

1, 2, 3
Department of Physics, G. S. College, Khamgaon  S.G.B.A.U. Amravati  

Abstract: The series of Dy3+ doped NaSrPO4 white light emitting phosphors were prepared by sol-gel method. In the XRD 

analysis structure characterization is done and it is found that the NaSrPO4 : Dy3+ sample is very well matched with the standard 

ICDD file no. (00-033-1282). Photoluminescence spectra having two main peaks were obtained at 483 nm and 575 nm, which 

corresponds to the blue and yellow color emission respectively. When these two peaks are combined then white light is formed 

with the chromaticity coordinates (0.298, 0.333).  

Keywords: Sol-gel, Phosphate phosphors, White light LED, Photoluminescence, Chromacity co-ordinates 

I. INTRODUCTION 

Phosphor-converted LEDs are the most common LED which are based on white light sources. In the near future White Light-

emitting diode (W-LED) lamps are expected to take the place of conventional incandescent and fluorescent lamps for general 

lighting applications in solid state lighting. Phosphor-converted white LEDs are abbreviated as pc W-LED such a light source has 

been mostly applied to general lighting. In general, the materials required for pc W-LEDs are oxides, nitrides, oxy-nitrides, 

sulphides and silicates. High luminous efficacy is the property of pc W-LEDs and due to this property light sources in most of the 

lighting systems are replace. For the purpose of global energy saving the topic of high luminous efficacy is essential. By using a 

semiconductor substrate such as sapphire makes a pc W-LED to perform luminous efficacy as high as 150 lm/W operated at 1 watt 

[1,2]. In recent years, there is a developing a  interest in generation of white light sources for a various applications such as solid- 

state lighting, multicolor display technologies, back light, and so on. pc W-LEDs have some conventional lighting properties so that 

these properties may differ pc W-LEDs from the general lighting systems. Advantages of the pc W-LEDs are high energy 

efficiency, fast response, and low cost. The major challenges in pc W-LEDs have been to achieve high luminous efficacy, high 

chromatic stability, good color-rending properties, and less market value against fluorescent lamps [3]. We have made a meticulous 

survey to study the various light emitting phosphors for solid state lighting. Some of the phosphor material that are prepared by 

various researchers using different methods are described in tabular format in table (I). 

TABLE I Phosphate  phosphors for wled 
Sr.no Material name  Excitation (nm) Emission (nm)  Method of synthesis CIE Ref 

1 KSrY(PO4)2:Eu2+    250 and 450       

         

520  SSD - [4] 

2 KSrPO4:Dy3+ 351 and 388  570  SSD (0.302, 

0.360) 

[5] 

3 LiSrPO4 :Dy3+ 350  483 and 574  SSD - [6] 

4  NaSrPO4 : Dy3+ 351  488 and 575  SSD (0.30, 

0.34) 

[7] 

5 Sr8MgLu(PO4)7  : Eu2+ 390 594  SSD (0.336, 

0.353) 

[8] 

6 NaCaPO4:Dy3+ 382 482 and 575  SSD - [9] 

7 NaCaPO4:Eu2+ 400 505  SSD - [10] 

8 KMgPO4 :Eu2+ 396 nm 470  SSD - [11] 

9 NaCaPO4:Dy3+ 386 nm 480 and 573  SSD - [12] 

10 LiSrBaPO4 : Eu3+ 401 nm 595  SSD - [13] 

11 SrMg2(PO4)2:Eu2+ 375nm  416  SSD - [14] 

12 Ca9Lu(PO4)7:Eu2+,Mn2+ 250 and 430 nm 480 and 645  SSD - [15] 

13 SrZn2(PO4)2 : Tb3+ 369 nm 544  SSD - [16] 

14 Ca3Mg3(PO4)4  : Mn2+ 410 nm 610  SSD - [17] 

15 BaSrMg(PO4)2 : Eu2+ 350 nm 447 and 556  SSD (0.291, 

0.349) 

[18] 

⃰ Solid  state reaction (SSD) 
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White light-emitting diodes (WLEDs) as new solid-state light sources have a greatly promising application in the field of lighting 

and display. But the major challenges in WLEDs are to achieve high luminous efficacy, high chromatic stability, brilliant color-

rendering properties, so the much more efforts have been made to develop single-phase white-light-emitting phosphors. The white 

light can be emitted by various single rare earth ions such as Eu3+, Dy3+. The rare earth elements are widely used as the luminescent 

centres or activators in various host materials in the recent years for the development of efficient phosphor materials. The trivalent 

Dy3+ can be used as an activator or luminescent canter, the emission of Dy3+ mainly shows two transitions, 4F9/2 → 6H15/2 (~470nm) 

and 4F9/2→6H13/2 (~570nm). We have investigated the different phosphor materials based on borate, oxides, sulphate and phosphate. 

The phosphate based material is chosen for the study such as NaSrPO4 is the good host material because the phosphate based 

materials are stable than the other host. Phosphates have strong emission of all the colors of wavelength. NaSrPO4 is the 

orthophosphate and it has various advantages such as low cost, acceptable thermal stability, and potential applications in solid state 
lighting [7]. 

II. EXPERIMENTAL  

The NaSr1-xPO4 :Dy3+ phosphors were synthesized by using the sol-gel method. The starting reagents Na(NO3)2, Sr(NO3)2, NH4- 

H2PO4 (AR), and Dy(NO3)3 and stearic acid  were taken in a stiochiometric molar ratio and put into a crucible  together. Then the 

raw materials were thoroughly grinded so that a homogeneous mixture was obtained. The mixture was heated at 5000 C for 2 h in 

furnace and sintered at 9000 C for 3 h to obtain the phosphors samples [5]. Complete synthesis process is given in flowchart 

figure(1). 

The crystal structure of the as synthesized phosphors was characterized by powder X-ray diffractometer (XRD, RigakuD/Max-3B). 

The luminescent properties including photoluminescence excitation (PLE) and emission (PL) spectra were measured by a 

spectrometer (Hitachi F7000) with an excitation source 150 W Xenon lamp at room temperature.  

 
Figure 1 Flow-Chart of Sol-Gel method 
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III. RESULTS AND DISCUSSION XRD  ANALYSIS 

Figure(2) shows the XRD pattern of NaSr1-xPO4:xDy3+ sample for 0.05 mole of dopant. It can be observed that the XRD pattern of 

prepared sample is in good agreement with the available standard ICDD file no. (00-033-1282). X-ray diffraction pattern shows that 

the crystal structure was monoclinic and lattice parameters a= 20.4140 Å, b= 5.4290 Å and c= 17.2460 Å and α  = 90, β = 101.760,  
γ = 90.  

 
Figure 2 XRD pattern of NaSr1-xPO4 : xDy3+ 

A. Photoluminescence 

The PL and PLE were measured for the phosphors NaSr1-xPO4: 0.05Dy3.  The figure (3) show the PLE spectra of 

NaSr0.95PO4:0.05Dy3+. The above phosphors exhibits the relatively strong and narrow absorption peaks within the wavelength range 

from 260 to 460 nm, when monitoring the emission at 483 nm. The  absorption peaks obtained at 297 nm, 325 nm, 350 nm, 364 nm, 

388 nm and 425 nm respectively are corresponding to transitions 6H15/2 - 
4K13/2, 

6H15/2 - 
4K15/2, 

6H15/2 - 
4M15/2, 

6H15/2 - 
4P3/2, 

6H15/2 - 
4M21/2, 

6H15/2 - 
4G11/2. According to the spectral data the most intense absorption peak occurred at 350 nm. The excitation behaviour 

of Dy3+ doped NaSrPO4 materials appreciably matches the excitation from the near-UV LED chips and converts the absorbed 

energy into visible light emission [6].  

 

 
Figure 3 PLE spectra of NaSr0.95PO4:0.05Dy3+ monitored at 483nm 
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The Figure (4) shows the PL emission spectrum of NaSr0.95PO4:0.05Dy3+ under 350 nm excitation. Two intense emission peaks 

(blue and yellow) are observed, centering at 483 nm (blue) and 575 nm (yellow), related to the transitions for blue 4F9/2 - 
6H15/2  and  

for yellow 4F9/2 - 
6H13/2. Figure(4) also represents the PL spectra of NaSr1-xPO4: xDy3+ phosphors with different contents of Dy3+ 

dopant (x= 0.005,0.01,0.03,0.05). When the concentration (x) of Dy 3+ increased from 0.005 up to 0.05 mole then emission reached 

the maximum intensities for the concentration 0.03 mole of Dy3+ ions. It is well known that the combination of appropriate 

proportion of blue (483nm) and yellow (575nm) emissions generates white light with high color rendering index especially used in 

applications of the solid state lighting such as WLEDs.  

 
Figure 4 PL spectra of NaSr1-xPO4: xDy3+ phosphors 

For evaluating the white light emission of NaSrPO4:Dy3+ phosphor  the CIE chromaticity coordinates are traced and represented in a 

Figure(5). These coordinates are close to white light cordinates [21]. In table (II) the chromaticity coordinates and B/Y intensity 

ratio of NaSr1-xPO4 : xDy3+  phosphor excited at 350 nm is given. 

TABLE II 

Chromaticity coordinates and B/Y ratio of NaSr1-xPO4 : xDy3+  phosphor excited at 350 nm. 

Sr. no. Sample composition Chromaticity coordinates Intensity ratio (B/Y) 

1 0.005 (x=0.286, y=0.355) 1.19 

2 0.01 (x=0.312, y=0.355) 1.16 

3 0.03 (x=0.314, y=0.359) 1.14 

4 0.05 (x=0.298, y=0.333) 1.35 

 
Figure 5 CIE chromaticity coordinates of NaSr1-xPO4:xDy3+phosphor samples prepared with various concentrations of 1) 0.005, 

2) 0.01, 3) 0.03 and 4) 0.05 mole 
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IV. CONCLUSIONS 

NaSr1-xPO4 : xDy3+  x= 0.005, 0.01, 0.03, 0.05 phosphor, were prepared by sol gel synthesis method. This phosphor gave the strong 

emission at 483 nm and 575 nm monitored under 350 nm excitation. The critical concentration for NaSrPO4:Dy3+   was determined 

and it is 0.05 mole.  XRD analysis is very well matched with the available standard ICDD file no. (00-033-1282). The intensity ratio 

(B/Y) of blue emission to yellow emission is 1.35, which is highest at 0.03 mole concentration with the CIE chromaticity 

coordinates (0.298, 0.333 ), which is closer to the white light coordinates (0.33, 0.33). 
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Abstract:  

The polycrystalline powder sample of Pb2+ activated strontium yttrium borate phosphor Sr3Y1-

x(BO3)3:xPb2+ (x = 3,4,5,6,7 mole %) is prepared by solution combustion technique. Formation of 

phosphor in the desired crystalline phase is confirmed by powder XRD characterization & FTIR. 

SEM images of the synthesized phosphor show the irregular grains with average particle size 5 

μm. Luminescence properties of the synthesized phosphor are investigated at room temperature. 

The PL excitation spectrum consists of a single broad absorption band from 200 to 350 nm with 

the prominent excitation peak at 270 nm [1S0 to 3P1 of Pb2+ ions]. Photoluminescence is recorded 

in the range 300nm to 700nm. Strongest luminescent peak of 376 nm wavelength monitored at 

276nm is observed. The shape of PL band is same at all concentrations of dopant and intensity of 

emission increases up to 0.07 mole of Pb2+ and then decreases. Sr3Y1-x(BO3)3:xPb2+ phosphor 

convert UV-C light into UV-A light and it’s Stokes shift is 10442cm-1. 

keywords:- UV-A, Borate phosphor, Combustion, Luminescence  

1. Introduction:- 

UVA1 (340-400 nm ) radiation used in phototherapy is effective in clearing or controlling a variety 

of skin diseases like atopic dermatitis, scleroderma, cutaneous T-cell lymphoma, 

urticariapigmentosa, lupus erythematous, extragenital lichen scleroses, Granuloma Annulare. (1). 

High-dose UVA1 has also been observed to help: hypertrophic scars and keloids, dyshidrotic 

eczema (pompholyx), prurigonodularis (2). UV radiations in the range 360nm to 390nm are also 

used in UV cured resin, ink, adhesives, paintings, clear coat, Glue. Most of the UV-A emitting 

phosphors are based on Silicates, Fluorides, Aluminates or Phosphate. Few borate based 

phosphors, as UV-A emitter have been studied till now and listed in table [1]. Inorganic borates 

could be excellent host materials because of their variety of structure type, large electronic band 

gap, transparency to a wide range of wavelengths, high optical damage threshold and high optical 

quality (3). A large number of borate compounds are transparent over a wide spectral range, 

beginning from VUV and extending into IR, which makes borate compounds important for opto-

electronic materials or as phosphors (4). In the present work, we report the UV-A emitting borate 

phosphor   Sr3Y1-x (BO3 )3:xPb2+. 
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Table 1 Spectroscopic properties of Pb2+ doped Phosphors 

Pb2+ DOPED HOST λexc λem STOKE’S 
SHIFT 

REFERENCES 

Pb2+-doped Sr2B2O5 289nm  370nm 7575 cm-1 (5) 

NaSr4−xPbx(BO3)3 (0.005≤x≤0.03) 289nm 370nm 7574cm-1 (6) 

KCa4(BO3)3 260nm 335nm 8756cm-1 (7) 

Sr(1-x)PbxB4O7   and   270nm 307nm 4464cm-1 (8) 

Sr(1-x)PbxB2O4 276nm 365nm 8454cm-1  

LiSr4−xPbx(BO3)3 284nm 328nm 4723cm-1 (9) 

Ba2−xPbxBe2B2O7 284nm 396nm 9959cm-1 (10) 

Li4Sr1-xPbxCa(SiO4)2 249nm 290nm 5678cm-1 (11) 

NaSr4-xPbx(BO3)3 291nm 368nm 7190cm-1 (12) 

LiSr4(BO3)3 290nm 325nm 3832cm-1 (13) 

Sr3Y1-x (BO3 )3:xPb2+. 
 

270nm 376nm 10442cm-1 This work 

Sr2-xPbxMg(BO3)2  and  260nm 330nm 8159cm-1 (14) 

Ba2-xPbxMg(BO3)2 293nm 381nm 7883cm-1  

 

2. Experimental Details 

Given Inorganic borate phosphors were prepared by the solution combustion synthesis technique. 

This method was accidentally discovered in 1988 in the lab of Prof. Patil in India (15). It is an 

exothermic reaction and occurs with the evolution of heat and light. Such a high temperature leads 

to formation and crystallization of phosphor materials. For phosphor particle preparation, 

combustion synthesis method is promising technique due to its ability to produce fine size of 

particles without high temperature annealing and extra steps such as grinding or milling (16) (17).  

Stoichiometric amounts of high purity starting materials, SrNO3 (A.R.), Pb(NO3)2 (high purity 

99.9%), H3BO3 (A.R.), CO(NH2)2 (A.R.), Y(NO3)3 (A.R.) are used for phosphor preparation. The 

starting materials with little amount of double distilled water were mixed thoroughly in agate 

mortar to obtain a homogeneous solution. Excess water was removed by heating the samples at 

temperature 700C for about 30 min on magnetic stirrer and the solution was then transferred 

directly to a pre-heated Muffle furnace, maintained at temperature 6500C, for combustion. 

Following the combustion, the resulting foamy samples was crushed to obtain fine particles and 

then annealed for 3 h at temperature 8000C 

 

 

 

 

 

 

TABLE 1: Molar concentration of ingredients 

3[Sr(NO3)2]+ x[  Pb(NO3)2 ] + (1-x)Y(NO3)3 + 3H3BO3 + CO(NH2)2               

Sr3 Y1-x (BO3 )3:xEu3+  + Gaseous products  

Sr(NO3)2 Pb(NO3)2 Y(NO3)3 3H3BO3 CO(NH2)2 

6.3486 0.0669 1.13 1.855 4.80 

780 oC 
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3. Results & Discussions 

The prepared materials were characterized by powder XRD, SEM, PL and FT-IR techniques. 

Powder X-ray diffraction measurements were taken on a RigakuMiniflex II X-ray Diffractometer 

and compared with ICSD files. Surface morphology and elemental analysis of the calcined powder 

sample was observed by scanning electron microscopy [SEM: Model JSM6100 (Jeol) ]. PL and 

PLE measurements at room temperature were performed on a Hitachi F-7000 spectro- flurometer 

with spectral resolution of 2.5 nm. FTIR of sample was done on F.T. Infra-Red Spectrophotometer 

Model RZX (Perkin Elmer). 

3.1. XRD 

Powder XRD pattern of the synthesized phosphor was recorded by X-ray diffraction using the Cu-

Kα wavelength (λ= 1.54060 Å) and scanning in the 2θ range from 20o–80o. Figure [1] shows the 

powder XRD pattern of the phosphor Sr3Y(BO3)3.  The powder XRD pattern of synthesized 

phosphor agrees with standard pattern given by ICSD File NO. 246230. Space group is R-3; 

crystal system is trigonal (hexagonal axes); unit cell parameters a=b=17.7025 Å  c= 9.8830 Å.   

 

Figure 1 XRD Pattern of YSr3(BO3)3 

 3.2. FTIR 

The FT-IR spectra of Sr3Y1-0.03 (BO3)3:0.03Pb2+ recorded at room temperature is shown in Figure 

[2]. The strong bands observed above 1100 cm-1 should be assigned to the B-O stretching mode of 

the triangular [BO3]- groups, while the bands with maxima at about 700-800 cm-1 should be 

attributed to the B-O out of plane bending, which confirms the existence of the [BO3]- groups (18). 

The absence of peaks in 1500- 2000 cm-1 indicates the complete combustion of nitrate and organic 

matter. The peak at 3300-3500 cm-1 corresponds the stretching mode of O-H are also absent. 
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Figure 2 FT-IR spectra of Sr3Y1-0.03(BO3)3:0.03Pb2+ at room temperature 

              

3.3. SEM  

The morphology of sample was studied using Scanning electron microscopy. The SEM images of 

Sr3Y1-0.03(BO3)3:0.03Pb2+ phosphors are shown in figure [3].  It was observed that the microstructure 

of the phosphor consisted of irregular grains with agglomerate phenomena. The average size of 

synthesized phosphor particles is about 5–20 µm. The results show that phosphors have a good 

crystallinity and a relatively low sinter temperature.  Average crystalline size by Scherrer formula 

is in 42.2 nm which is different than as seen in surface morphology. It is because SEM shows the 

image of polycrystalline particles and XRD measurements reflects the crystalline domain size.   

 

Figure 3 SEM Images at different Resolution 

3.4 Photo-Luminescence Study 

The PL and PLE of Sr3Y1-0.03(BO3)3:0.03Pb2+ phosphor is shown in figure [4]. It is recorded on F-

7000 FL spectrophotometer with scan speed 240 nm/min, excitation-emission slit width 1nm. The 

excitation spectrum of Sr3Y1-0.03(BO3)3:0.03Pb2+consists of a single broadband absorption ranging 

from 200 to 350 nm with the peaks at 229.8nm and 270nm. The strongest absorption peak is at 270 

nm, which may be due to the electronic transitions from the ground state 1S0 to the excited state 3P1 
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of Pb2+ ions. At 270nm excitation, Sr3Y1-0.03(BO3)3:0.03Pb2+ exhibit a broad emission band in the 

range 350−700 nm, which originates from the 3P1 →1S0 electronic transitions of Pb2+ ions. 

Strongest emission peak has 376nm wavelength which is hardly visible purple UV-A light. So at 

270nm UV-C light excitation Sr3Y1-0.03(BO3)3:0.03Pb2+ phosphor emits UV-A light of 376nm. 

Stokes shift is 10442cm-1. Large Stoke’s shift ( 8000-10000 cm-1) are usually indicative of excited 

state reaction, most often excited state photon transfer. Due to single peak in photoluminescence 

spectra it is believed that the Pb2+ ions have taken only one site in Sr3Y (BO3)3. Activator ion Pb2+ 

ion occupy the Y2+ site in phosphor. We studied the PL properties with different doping 

concentrations of Pb2+ activator ion and is shown in figure (5). The shape of PL band is same and 

intensity of emission increases up to 0.07 mole of Pb2+ and then decreases. The Luminescence of 

Pb2+ depends upon the site occupied by Pb2+, crystal structure of host lattice. 

 

 

 

  

Figure 4 PL and PLE of Sr3Y1-0.03(BO3)3:0.03Pb2+ 
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Figure 5 PL and PLE of Sr3Y1-x(BO3)3:xPb2+ 

3.5 CIE-Chromacity 

Figure [7] shows the Commission International del Eclairage (CIE) chromaticity coordinates 

diagram of the Sr3Y1-0.03(BO3)3:0.03Pb2+ phosphor at 376nm. The chromaticity coordinates of the 

phosphor Sr3Y1-0.03(BO3)3:0.03Pb2+    for fixed concentration of Pb2+ at 376 nm was computed 

using LEDTUNING. NL Software [https://www.ledtuning.nl/en/cie-convertor]. The chromaticity 

coordinates are used in ‘GO-CIE’ CIE plot utility software developed by Organic material 
laboratory of IIT Roorkee for 1931 CIE CHROMATICITY diagram 

[http://faculty.iitr.ac.in/~krjt8fcy/gocie.html]. For 376 nm the coordinates obtained were X = 

0.174409, Y = 0.005127, which fall at the border of blue region in the CIE 1931 chromaticity 

diagram and shown as radish triangle shaped spot. As seen in the PL spectra, the Sr3Y1-

0.03(BO3)3:0.03Pb2+ phosphor has 376nm UV-A emission under UV-C light at 270 nm. This means 

that the Sr3Y1-x(BO3)3:X Pb2+ phosphor could be a good UV-A phosphor candidate for solid-state 

lighting and Phototherapy applications. 
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Figure 6 CIE diagram of Sr3Y1-0.03(BO3)3:0.03Pb2+ 

4. Conclusion 

Sr3Y1-x(BO3)3:X Pb2+ ( X= 0.03,0.04,.0.05,0.06,0.07 Mole Pb2+)  is UV-C to UV-A down 

conversion phosphor useful for medical and industrial application. Broadband PL in 300nm to 

700nm with high intensity luminescent peak 376nm monitored at 276nm is important result of 

these study.  
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Abstract: In India higher education is the growing sector having potential to become as a developed nation in 

the future. The quality of higher education plays a key role in the entire educational system. Since the nation’s 
success is mainly determined by the quality of higher education it is important to develop the number of 

strategies in teaching learning process. In this regard, it is essential that new and innovative teaching methods 

are to be developed. This article mainly focuses on the current scenario of higher education and innovative 

techniques to be used so as to strengthen the content knowledge for the student. Various teaching systems are 

focused with a view to increase the overall quality of education systems. Study is done on the Enrollment of 

students in different courses and their percentages and Gross Enrollment Ratio in higher education in various 

states in India. Innovative Teaching Methods and use of Artificial Intelligence in Education sector is also 

discussed. 

Keywords: Educational research methods,POT, e resources, Google classroom, Innovative teaching learning 

method, LMS, GER, ITS, Artificial Intelligence. 
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I. Introduction 
 India has emerged as a global leader and a strong nation at the turn ofthe 21st century as far as Vision 
and Goal is considered. The quality of higher education can be enhanced by social change, transformation and 
innovative teaching practices[1]. A term „student engagement‟ is defined which involves activities and practices, 
such as contact with faculty, collaboration, integrating education and experience, or high expectations.These 
activities lead to the creation of engagement leading to the learning[2]. Student engagement also involves the 
time and energy devoted by students to educationally purposeful activities. This leads to participation of 
students in activities that leads to the student as well as the institution‟s success[3]. 
 In this era of information and communication technology,students have to be prepared by 
educationalists in order to compete situations occurring in the 21st century. To make the students competent to 
face the challenges in the 21st century Youth development and teacher preparation programme must be 
aligned.It has been shown by the Brain Research that certain methods and approaches truly enhance the teaching 
learning process. It is found that both students and teachers are getting benefitted onthe application of innovative 
learning and attention management techniques in classes. Nowadays student should be engaged and excited 
through shaking up of our teaching methods in innovative ways. The most necessary and imperative reforms 
required in higher education is to remodel it by introducing a new and innovative ideas in the quality of higher 
education. Innovative teaching methodology will lead to a learning society in which the creative and intellectual 
abilities of students will allow them to meet the goals of transformation and development.  
 The capacity of students can be developed by introducing new ideas and evidence in the teaching 
learning procedure. Information and Communication Technology (ICT) led to the transformation of knowledge 
in different dimensions. With the advancement in computer technology, drastic changes are observed in the 
collection, compilation and organization of information[4].Information and Communication Technology (ICT) 
led to the improvement in the quality of life and it is widely used on a large scale by professionals for carrying 
out their daily activities. Alot of investment is done on training workers on ICT applications. Training 
programmesare found to reduce computer anxiety and improve workers ICT utilization and productivity. This 
study was carried out in Ogun State Nigeria,assessment included the levels of participation of teachers in ICT 
training programmes, computer anxiety and ICT utilization. The relationships among these variables were also 
investigated[5]. 
 Another approach known as service learning was used by institutions as a collaborative learning for 
practices related to service. The group projects were allocated to students as part of collaborative learning. 
These group projects were expected to develop a sense of community among students[6].Peer Observation of 
Teaching (POT) is the method followed in the institution for evaluating the quality of teaching. It also leads to 
the development of teachers based on the feedback and contributes in good teaching and learning process. There 
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are mainly three considerations: the management of the process, the links between POT and staff development 
and the impact due to application of peer observation in learning and teaching[7].Most of the students using 
cellphones are teenagers and therefore some educational apps can be developed which lead to the enhancement 
of the learning process [8]. ICT has created large Impact on Educational Reforms and Employment.The Internet 
based Smartphones are taking quality learning to students across Geography in India. Education is imparted to 
them through flexible format [9]. 
 A review on the use of social media in improving the quality of higher education was studied. It was 
found that the students who were given online education performed better than classroom students. Also it was 
found that instructors do not encourage students to make use of social media for educational purposes. Various 
experiences on using social media platforms as a learning tool are discussed [10]. Other techniques include the 
introduction of educational software games so as to increase the interest of the student in the subject. 
Educational effectiveness using educational software games was studied with the help of the Intelligent Tutoring 
System(ITS). This operates as a virtual reality educational game. The virtual reality game known as VR-
ENGAGE was developed. This game aims at increasing student engagement in the subject. This is due to the 
use of motivating the virtual reality environment. This effect of introducing a virtual reality game on students 
learning in comparison to educational softwareis studied [11]. 

An essential condition for forming the bond between theory and practice in higher education is the 
interaction and knowledge sharing between thehigher education institution and industry. A model was 
developed for common knowledge exchange and knowledge development. This involves the simultaneous use 
of both practical and theoretical knowledge to increase educational standards. Also more efforts need to be 
concentrated in the problem areas which increase curiosity both among teachers and students. The interests of 
students and teachers varied during the whole process based on the time taken by other organization to answer 
the questions and some teachers believed that it is difficult to transform theory into practical knowledge [12]. 

Teachers should give more stress on the inclusion of ICT in educational practices. For this, teachers 
should be made aware on the use of technologies and their long term benefits both for teachers and students. It is 
found that teacher‟s knowledge has a strong impact on teacher‟s decision.Though changing the pedagogical 
beliefs of teachers to adopt this innovative and influential way of good teaching and gaining knowledge, they 
also need the confidence to bring it into practice. We should provide opportunities for teachers to both 
experiment and to succeed.It is also observed that the most effective way to support change in teachers by 
bringing change in their methodology is by providingopportunities for them to see the positive impact of these 
changes on their students [13]. Awareness in the use of technology needs to be implemented from school level 
so as to get benefits in the future.The main factors include the professional development in the area and use of 
technology and research on efforts to increase its use on a large scale. There are four useful points which needs 
to be considered for teachertechnology training: first, it we consider learninga new teaching model, it found that 
it is easier to learn a new teaching model than to learnabout technology for personal or pedagogical use. Second, 
there should be access to the new technology both athome and at school. Third, there should not be fear of the 
unknown and if it is there it mustbe solved soon. Fourth, with the use of new technology teachers may bring 
changes in the ways and techniques in which they teachthe students [14].A study was conductedconsisting of 
faculty members of the US colleges of education. It was found that significant relation exists between 
technology literacy andpedagogical practice integration. A trainer can be assigned to a small group of faculty 
forums. This helps in maximizing Faculty technology training for the integration of pedagogy [15]. 
 Use of ICT was significant in increasing student examination score. The score was found to raise by 
0.07 to 0.75 standard deviations. Effects of Computer Based Instruction, Computer Assisted Instruction, 
Computer Enriched Instruction, Computer Managed Instruction and Computer based Education on learning 
process are studied [16]. 

In the past lot of efforts havebeen taken on development of teachers but they are unsuccessful. This is 
due toadoption of top-down approach. This approachdoes not take into account teachers‟existing knowledge, 
beliefs and attitudes into consideration. Therefore, a thorough researchof use of ICT in education by teachers 
can provide inputs for improving them. Strategies such as learning in network, peer coaching and collaborative 
action research must be encouraged for overall development [17].It is observed that though teachers show great 
interest inlearning about ICT, theydo not encourage use of ICT tools on large scale.Their use of ICT is 
concentratedmainly forpersonal purposes. Most of the teachers have been found to make use of computers for 
very basic tasks such as word processing (preparation of timetable for lectures, lesson plans,assignments, quiz, 
preparation of marksheets etc.) or getting the information from the internet. Also most of the teachers get help 
from technicians and librarian therefore it has become necessary that these persons develop their own ICT skill 
set and knowledge so as to increase overall performance [18]. 

Quality teaching has become an important issue in higher education as continuous changes are 
observed such as increased international competition, increasing social and geographical diversity of the student 
body, increasing demands of value for money, the introduction of information technologies, etc.It is therefore 



Role of Technology based Higher Education in Nation’s Success 

DOI: 10.9790/1959-0904020107                                    www.iosrjournals.org                                            3 | Page 

challenge to choose reliable parameters so as to assess the quality and productivity of teaching. On the basis of 
above literature, it is observed that more focus should be on development of new techniques in teaching and 
learning so as to increase the percentage of enrolment of students in higher education and to create interest in 
them so as to increase overall quality. 
 

II. Results And Discussion 
2.1 Gross Enrollment Ratio 

 As per the survey made, by the year 2030 India will be amongst the youngest nation of the world. For 
the enhancement of quality teaching to support the youngest community of this nation it is necessary to take 
steps to carry out a vision 2030 document which introduce technology in the teaching learning process. Gross 
Enrollment Ratio is studied on the basis of AISHE Report 2015-16 across some popular states in India. 

 

 
Fig. 1 Gross Enrollment ratio in higher education (18-23 years) in various states of India[19] 

 
 Figure 1 shows the Gross Enrollment ratio of some popular states in India. It is observed that the 
highest GER for males and females occur in the state Chandigarh. The lowest GER occurs in the state Gujarat. 
Males as well as females are interested to go for higher education. This GER indicates that most of the young 
students are pursuing their admission in higher education. 
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Fig. 2 Trend of Gross Enrollment Ratio of India in various years[19] 

 
From figure 2 it is clear that Gross Enrollment Ratio in higher education in the age group of 18-23 

years has been increased subsequently in India in the last five years. It is therefore necessary to introduce 
innovative techniques of learning in the classroom, particularly Digital Techniques. Visualization is associated 
particularly withthe smart teaching strategy for reading and attainment. Teaching through visualization skill 
helps the student understand recording and think critical about the subject they study. Computers, tablets, digital 
cameras, video conference technology and GPS devices enhance student learning experience. 

Alarge impact on education is observed with the use of Google apps like Google Docs, Google 
spreadsheets and Google calendars. Google classroom is one of the important feature of Google, a technology in 
the classroom app which provides a single dashboard to unify instructors. With the help of Google classroom, 
paperless communication between teachers and students can be facilitated. It gives good opportunity for 
students and teachers to share information with one another instantaneously instead of having to submit work. 
Students can initiate their work with the help of just one click and can view their assignment by opening Google 
Docs. Teachers have a real time view in student progress and thus can offer valuable feedback to the students. 
Google classrooms offer one step platforms for facilitating digital production, workflow and communication 
between students and teachers. Google classroom could be a free application designed to assist students and 
teachers communicate, collaborate, organize and manage assignments go paperless and much more. 

Many classrooms are using Learning Management systems which help in an alteration of the higher 
education process. Various learning management systems are classmate, Blackboard, Moodle, Edmodo and 
Google classroom. The skill and experiences provided by implementing an LMS in the classroom prepares our 
young minds for their future education and their entry into a world that is increasingly organized and advancing 
via technology. The LMS system permits for teachers and students to place all of their work in one central 
system. Students can share their work with each other allowing them to collaborate on their assignment from 
both college and home. It has been found that regardless of physical location of students, teachers can easily 
review and distribute assignment to students. Once most are working with efficiency with the LMS system the 
method of collaborating and interfacing the complete classroom is realizable. 
 

2.2 Student Enrollment at various levels of Courses in Institutions 

The total number of students enrolled in different institutions across various levels (Ph.D., M.Phil, Post 
Graduate, Under Graduate, PG Diploma, Diploma, Certificate and Integrated) is shown in below Table 1: 
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Table 1: Degree wise distribution of student enrollment at various levels of Courses in Institutions[19] 
Name of Degree Number of Students Enrolled Percentage of Students Enrolled(%) 
Under Graduate 2,74,20,450 79.3 
Post Graduate 3,92,0000 11.3 
Integrated Ph.D. 5753 0.42 
Ph.D. 1,26,451 0.66 
Diploma 2,55,0000 7.4 
PG Diploma 230000 0.7 
Certificate 140000 0.4 

 
Table 1 shows student enrollment at various levels of courses in Institutions in India. It can be seen that 

a large number of students are enrolled in UG courses which constitutes 79.3% of the total number of students. 
Next higher percentage of students enrolled in Post graduate courses. But we can see that the total number of 
students opting for PG courses is decreasing. So more emphasis needs to be given to increase the quality of PG 
education and to increase their value. So some steps need to be taken in this regard. One solution in this regard 
is to introduce new techniques of learning and introducing new technologies which makes learning interesting. 
Also more focus should be on research so large amount of funds must be released and institutes must be 
encouraged to undertake sponsored research projects in their field of interest. This leads to the development of 
institutions and students can gain practical knowledge by working on the project.Alsoa good number of research 
papers can be published which increases value of the institution and overall progress of the student. Research 
lab should be established with the help of industries at the institute so that student can do research on live 
industrial problem. This increases student thinking process. Some innovative solutions can come out using this 
process which will be beneficial for industry and also it will be great learning for students. Above techniques 
can increase students interest in higher education and the percentage of enrollment of students will be increased. 
               Another important factor is the creation of jobs for PG students after completion of their 
courses.Institutes should focus on job creation and should include courses in PG which match Industry 
Standards. Students should be encouraged to carry out internships in Industries so as to expose them to 
industrial tools and machines.  
             One of the approaches to improve teacher‟s knowledge and skills is the lesson study. In lesson study 
teachers from small groups and discuss the problems faced and the techniques to solve those problems. This 
leads to their overall improvement of knowledge and faster solutions of problems faced in teaching a topic. In 
groups teachers discuss one goal and implement it in classrooms and experiments with different methods and 
techniques which can lead them to that goal. After discussing these methods, teachers develop a „study plan‟. 
Once the study plan is developed, the plan which is prepared in the group is presented by one teacher to students 
and the role of other teachers is to observe the plan carefully note the students understanding of the concepts and 
to take the notes. After the teaching the group assembles again to discuss the observations. This collaborative 
approach not only increases students learning capability but also leads to overall development of teachers. 
                Teachers need to get the confidence to use ICT tools for upgrading their knowledge. For this to 
achieve more teachers should be exposed to the use of ICT tools. Even if some teachers gain confidence on 
using of ICT tools for their personal and students development, other teachers can get motivation from them to 
use ICT tools and this can lead to overall development of institution. Though the process is slow but it will have 
long lasting benefits in the future.  
 
2.3 Innovative Ideas In Teaching Learning Process 

 In the universe progressively complicated issues need inventive solutions. One author quoted the text 
“The best teachers are those who show you where to look but don‟t tell you what to see.” To reach academic 
pursuits of higher education it is important to introduce the following innovative ideas in teaching learning 
process. 
 Creative teaching which brings aspects of creativity into teaching. 
 Audio and video tools which incorporate audio visual materials to supplement the textbook during the 

teaching learning process which will help student imagination thrive and glow. 
 Real life illustrations:The teaching material will be easy to understand and learn if it is expressed in the real 

life way. 
 Brain storming:Helps the student to make passive thoughts. 
 Classes outside the classroom: Some lessons are become interesting when they are particularly discussed in 

outside premises of classroom. It includes organizing the field trip. 
 Roll Play: Useful in teaching learning methods to develop interpersonal skills of students. 
 Storyboard teaching:If a lesson is taught in the form of story it will never be forgotten. 
 Stimulating classroom environment: Creative and stimulating environment of the classroom will help the 

student to learn innovative ideas. 
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 Puzzles and games: Learning through puzzles and game is an exciting and interesting task to the students. 
 

2.4 Use Of Artificial Intelligence In Improving Higher Education 

 Within a short period of time Technology based education has gained a lot of importance and became 
the essential factorfor the new generation. InToday‟s world the richest countries and human societies are found 
to be those who have access to the greatest knowledge, awareness and information.The sole purpose of 
introducing technology in higher education is to broaden one‟s intellectual horizons. The Student nowadays 
goes to institution to become equipped with skills and he makes use of those skills to land him/her a well-paying 
job. But this was not the case in the earlier generation wherehis/her predecessors were giving a lot of 
importanceto intellectual gratification. Today, it has become easy to learn the courses by directly logging into 
your online course from the comfort of your living room regardless of the location. This eases the teaching 
learning process. It is also found that students nowadays prefer learning through audio visual modes for better 
understanding of the concepts. Besides advancements in technology, the transformation in educational structures 
and various modes of knowledge dissemination has a lot to owe to the policy changes which have made higher 
education more influential. Nowadays every studentexpects quality education. This leads tohigh expectation of 
student towards the university to provide them with all the skills so as to gain the employment in good industries 
that will enhance their prospects of getting a higher return on investment. Artificial Intelligence plays an 
important role in this regard. Artificial Intelligence is growing at a faster rate. The main factor for market 
growth is the adoption of ITS (intelligent tutoring systems) in the learning process. ITS is basically a computer 
system that helps to provide instant and customized feedback to learners. This can be done without the 
requirementof intervention from a human teacher. 
 The use of supercomputers in universities which provides feedback at any moment of time is replacing 
administrative staff. Machine learning is an emerging field which makes use of Artificial Intelligence. Many 
tasks which are currently done by teachers will be replaced by AI software in the near future. This AI software 
is based on complex algorithms developed by programmers. But there are some limitations on the use of AI. It is 
witnessed that the development of new car which relied on AI led to the death of driver in May 2016 when the 
car was set on autopilot mode which went under the tractor trailer which was not detected by the 
software.Nowadays research is themain source of funds and prestige in international rankings for institutions, 
therefore the use of MOOC act as an alternative solution to cut costs due to employment of academic teaching 
staff for many university administrators [20]. The development of AI can supplement the human thinking 
process thus overall developing the quality of education.It is found that Google is making effective use of AIfor 
various apps and maps, and also the latest launched cars use AI which give indications from engine section to 
breaks and alsonavigation. Self-driving car technology is being developed by companies such as Tesla, 
Volvoand Mercedes which depends on AI. 
AI is defined as the ability of computersystems to behave in ways as that of a human. AI systemsare designed so 
that they can interact with the world. Interaction is with the help ofcapabilities, such as speechrecognition, and 
intelligent behaviours. Intelligent behaviourinvolves assessmentof a situation and takingsensible actions towards 
a goal. With the development of AI systemsstudents‟ skills,such as collaboration and persistence, aswell as 
students‟ characteristics, such asconfidence and motivation can be assessed effectively. Forexample, iPhone‟s 
Siriis developed using the complex set of algorithms and is an excellent example of AI solutions that became 
part of aday to day life[21]. 
 Large numbers of students are now turning to higher education therefore it will be essential to make 
use of AI solutions in the future. The academic positions in institutes may be replaced by intelligent machines 
based on AI in the near future. But this will increase the cost of the system. 
 

III. Conclusion 
 The system of higher education leads to the growth of a nation. It is observed that various strategies are 
used in the different institution for the student‟s engagement. In this era of the young community, it is very 
necessary to introduce technological educational reforms in higher education and thereby introduce new ideas in 
teaching and learning method. Any innovative teaching and learning technique is not a quick fix or universal 
remedy. ICT is very important in increasing the quality and development of the nation. Effective utilization of 
computers and apps will increase the overall productivity. It cannot replace a conventional teaching 
methodology in education, however, rather supports it. Innovative methods should be utilized by Teachers so 
that students can increase theirself-esteem. This give rise to free flowing student learning process. However, 
giving these devices to students usually require techno-savvy teachers. Intelligent Tutoring System is another 
technique which can be used on a large scale for increasing the quality of technical education. It does not require 
intervention by the human teacher. Though Artificial Intelligence can help the institutions to grow, but there 
should be balance so that it should not lead to unemployment due to the reduction of teaching staff in Institution. 
More Research Projects should be taken by Institutions and students should be involved in those projects so that 



Role of Technology based Higher Education in Nation’s Success 

DOI: 10.9790/1959-0904020107                                    www.iosrjournals.org                                            7 | Page 

students can get practical knowledge of the concepts they are applying during their theory lectures. This will 
increase the student‟s enrollment percentage in higher education and also lead to increase in Gross Enrollment 
Ratio. 
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Trend And Forecasts Analysis Of Yield Of Jowar 
In India Using Sarima Method Of Time Series 
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Abstract: The aim of this paper is to analyse the trend and generate the forecasts of Yield of Jowar in India. SARIMA model of time ser ies is adopted for 
the analysis and to generate the forecast. The Time series data on yield of Jowar of last 67 years from 1950-51 to 2016-17 is analysed using MINITAB19 
statistical software. The test for randomness of the data is carried out by using  Ljung-Box statistics and it was observed that the data was random. The 
forecasts are generated for the period 2017-18 to 2033-34 along with their 95% confidence limits. 
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——————————      —————————— 
 
1. INTRODUCTION 
Sorghum known as Jowar being the most important food and 
fodder crop of dry land agriculture in India is the third 
important food crop of the country after rice and wheat both in 
terms of area and production. It grows well at a temperature 
between 250C to 350C and requires a moderate rainfall 
between 40 cm to 70 cm. [8] Jowar is grown in both the crop 
seasons Kharip and Rabi. T. V. Lakshmi Kumar et. al. [1] 
studied the trends of yields of major food grain in India and 
suggested that Jowar crops need to be paid more attention.  
An investigation was undertaken to study the growth rate and 
instability of area, production and productivity of jowar in 
Western Vidarbha region of Maharashtra by Jagannath et.al 
[2]. They used exponential growth curve model for the study of 
area, production and productivity of Jowar.  They observed 
that there is decreasing trend with respect to area, production 
and yield of Jowar in the districts of Amravati region of 
Maharashtra. Ankhila R. Handral And Jyoti Prakash Sethy [3] 
adopted the compound growth rate model for trend analysis 
with respect to production and productivity of Jowar and Bajra 
in India and thrown light on increasing relative instability in 
most of the states, growing Jowar and Bajra. The trends in the 
growth of the crop sector was presented by Elumalai Kannan, 
Sujata Sundaram [4] and explained the significant changes in 
cropping pattern in India. According to them the area under 
coarse cereals has shown decreasing trend and the area 
under coarse cereals decreased by 13.3 %.  Dr. Parul Mittal 
and Mrs. Shiksha [5] tried to analyse the trends in production, 
area and yield of food grains in the pre economic reforms 
period by using Average Compound Growth Rate model. They 
observed increasing compound growth rate with respect to 
area and yield has a positive impact on the growth rate of 
production of food grains. The study of instability with respect 
to area and production of major crops using the concept of 
coefficient of variation as an instability index was made by 
Jitendra Suman et.al [6].   
 
 
 
 
 
 
 
 
 
 
 

According to them the crop jowar has high growth and high 
instability. S. S. Kalama et.al [7] have adopted exponential 
trend model to examine the growth rate with respect to area, 
production and yield of principle crops in India for the last 49 
years and they  observed that area under jowar declined over 
a period of time.  
 
2   METHODOLOGY  
The secondary data of area, production and yield of Jowar is 
extracted from Agricultural Statistics at Glance 2016 and 2017, 
Ministry of Agriculture & Farmers Welfare Department of 
Agriculture, Cooperation & Farmers Welfare Directorate of 
Economics and Statistics, Government of India. The time 
series data for the period 1950-51 to 2016-17 is analyzed 
using Seasonal Autoregressive Integrated Moving Average 
(SARIMA) method in MINITAB19 software. The forecasts are 
generated for the period 2017-18 to 2033-34 along with 95% 
confidence interval for each of the estimates. 
 SARIMA Model is of the form as under  
ARIMA(p, d, q) X (P, D, Q)h 
p, d, q and h represent the parameters autoregressive order, 
differencing order , moving average order and seasonal period 
respectively. 
 
        Φ(B h )Xt = Θ(B h )Zt .............(1) 
where  
Φ(B h ) = 1 − Φ1

B h − Φ2B 2h − . . . − ΦPB P h ...........(2) 
and   
Θ(B h ) = 1 + Θ1B h + Θ2B 2h + . . . + ΘQB Qh ..........(3) 
are, respectively, the seasonal AR operator and the seasonal 
MA operator, with seasonal period of length h. 
Φ(B h )φ(B)∇D H∇dXt = α + Θ(B h )θ(B)Zt .......(4) 
Φ (B m) Φ (B) (1 − B h) D (1 − B) d Xt = Ф(B m) Ф (B) Zt .....(5) 
Zt is WN(0, σ2)  
Model Parameters φ  and θ are to be estimated by the method 
of maximum likelihood. 
We want to test the hypothesis that the group of 
autocorrelations  ρ1, ρ2, ρ3, , , , ρk  is no significant or the data 
is random. This hypothesis is tested by using Ljung-Box-
Pierce statistic which is defined as   

              ∑             ......(6) 

Q has chi-square distribution with h-p-q degrees of freedom. 
ρi is the autocorrelation at ith lag and k is the number of lags to 
be tested. 
H0: The time series data is random.  
H1: The time series data is not random. 
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DATA TABLE-1: YIELD OF JOWAR IN QUINTAL/ HECTARE 

Year Yield  Year Yield  Year Yield  
1950-51 3.53 1973-74 5.44 1995-96 8.23 
1951-52 3.81 1974-75 6.43 1996-97 9.57 
1952-53 4.2 1975-76 5.91 1997-98 6.97 
1953-54 4.55 1976-77 6.67 1998-99 8.59 
1954-55 5.27 1977-78 7.39 1999-00 8.47 
1955-56 3.87 1978-79 7.08 2000-01 7.64 
1956-57 4.51 1979-80 6.99 2001-02 7.71 
1957-58 4.99 1980-81 6.6 2002-03 7.54 
1958-59 5.03 1981-82 7.27 2003-04 7.16 
1959-60 4.84 1982-83 6.57 2004-05 7.97 
1960-61 5.33 1983-84 7.25 2005-06 8.8 
1961-62 4.4 1984-85 7.15 2006-07 8.44 
1962-63 5.29 1985-86 6.33 2007-08 10.21 
1963-64 5.01 1986-87 5.76 2008-09 9.62 
1964-65 5.36 1987-88 7.62 2009-10 8.6 
1965-66 4.29 1988-89 6.97 2010-11 9.49 
1966-67 5.11 1989-90 8.69 2011-12 9.57 
1967-68 5.45 1990-91 8.14 2012-13 8.5 
1968-69 5.23 1991-92 6.55 2013-14 9.56 
1969-70 5.22 1992-93 9.82 2014-15 8.84 
1970-71 4.66 1993-94 8.95 2015-16 6.97 
1971-72 4.6 1994-95 7.79 2016-17 8.89 
1972-73 4.49 

    Source: Directorate of Economics & Statistics, Gov. of India 
 
3   RESULTS AND DISCUSSION  
The time series data is analysed using SARIMA method and 
the estimated values of the parameter are presented in the 
table-2. 

TABLE- 2:  FINAL ESTIMATES OF PARAMETERS 

 Type Coef SE Coef T-Value 
P-
Value 

AR   1 0.843 0.145 5.82 0.000 
SAR  3 -0.339 0.297 -1.14 0.258 
SAR  6 0.507 0.195 2.60 0.012 
SAR  9 0.424 0.136 3.12 0.003 
MA   1 0.318 0.197 1.62 0.111 
SMA  3 -0.682 0.322 -2.12 0.039 
Constant 0.403 0.124 3.25 0.002 
Mean 6.31 1.94   

 
TABLE-3:  MODIFIED BOX-PIERCE (LJUNG-BOX) CHI-SQUARE  

STATISTIC 
Lag 12 24 36 48 
Chi-Square 12.61 22.97 32.87 39.68 
DF 5 17 29 41 
P-Value 0.027 0.150 0.283 0.529 

 
Hypothesis of randomness of the data is tested by Q statistic. 
The p-value of Q statistics for number of lags is shown in the 
above table-3 .The null hypothesis H0 may be true at 5% level 
of significant for the number of lags 24, 36 and 48 respectively. 
This indicates that the data is random. But for the 12 lags the 
null hypothesis is refuted at 5 % level significance which 
indicates that the data is not random. The time series plot for 
yield of Jowar along with 95% confidence limits, 
Autocorrelation function and partial autocorrelation function 
are presented as figure-1, figure-2 and figure-3 respectively. 
The forecasts of yield of Jowar in quintal/hectare for the period 
2017-18 to 2033-34 are shown in Table-4 
 
ARIMA MODEL: JOWAR-YIELD QUINTAL/HECTARE 

 
 
 

TABLE-4: FORECASTS FROM PERIOD 2017-18 TO 2033-34 
Sr. 
No. 

Period Forecast 95% Limits 
Lower Upper 

1 2017-18 8.28725 6.75196 9.8225 
2 2018-19 7.10226 5.36765 8.8369 
3 2019-20 8.19706 6.33361 10.0605 
4 2020-21 7.99840 5.83401 10.1628 
5 2021-22 7.04562 4.75124 9.3400 
6 2022-23 8.13903 5.75650 10.5216 
7 2023-24 7.62943 4.98733 10.2715 
8 2025-26 6.58691 3.83420 9.3396 
9 2026-27 7.61053 4.78176 10.4393 
10 2027-28 7.44743 4.34895 10.5459 
11 2028-29 6.83215 3.62200 10.0423 
12 2030-31 7.51895 4.23167 10.8062 
13 2031-32 7.24374 3.83997 10.6475 
14 2032-33 6.52960 3.06361 9.9956 
15 2033-34 7.28874 3.77916 10.7983 
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4   CONCLUSION 
We observed the forecasts of yield of Jowar in India for the 
period 2018-2034 ranges from 6.53 (with 95% confidence 
limits 3.063-9.99) to 8.23 (with 95% confidence limits 6.75-
9.82 )  quintal/hectare by using SARIMA method (Table-4). 
The figure-1 represents the forecasts along with their 95% 
confidence intervals. We conclude the data is random by 
carrying the test of hypothesis based on Ljung-Box statistics. 
The SARIMA method and Ljung-Box test efficient in statistical 
modelling and analysis of the time series data and forecasts. 
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Abstract: Education plays a vital role in development of the 

society and the nation at large. It prepares and trained staff in any 

respect levels to manage capital, technology services and 

administration at each sector within the economy of the nation. 

India is presently at the stage of demographic transition wherever 

growth is retardation down however, the population of young 

people entering the labor/employment force continues to expand.  

This young and huge population ought to be educated for the 

betterment of the state. Gross Enrolment Ratio (GER) in higher 

education with respect to gender is having increasing trend. The 

proportion of students enrolling in the higher education has 

increased significantly during the last two decades and as a result 

the higher education institutes, private universities, private and 

government colleges, in India are increasing significantly. 

Though the government of India has its own limitations towards 

funding the higher education should formulate the policy of 

funding to the universities/educational institutes so that the 

quality and standard in higher education is maintained. The aim 

of this paper is to   study the trends in male, female enrolment and 

expenditure on higher education as % of Gross Domestic Product 

(GDP) of country. The secondary data is taken from the annual 

reports of University Grants Commission, AISHE and Ministry of 

Human Resource Development of India. The data is analyzed by 

using MINITAB19 statistical software by fitting quadratic trend 

and the forecasts for the period 2018-19 to 2027-28 with respect to 

GER of Male, Female and public expenditure on higher education 

in India. The accuracy of the fitted model is measured on the basis 

of Mean Absolute Percent Error (MAPE). It was observed that 

student enrolment in higher education is increased but the 

expenditure on higher education as % of GDP has sown 

decreasing trend after 2000-2001. 

Keywords : GER, Higher Education, Gross Domestic Prodict, 

Expenditure, Quadratic Trend Analysis.  

I. INTRODUCTION 

Expenditure on higher education is one of the major 

concerns, and it requires active participation from the 

government and private bodies to initiate an action against it. 

The Scientific Manpower Committee[1] and Radhakrishnan 

committee[2] suggested expansion, quality improvement and 

financial support from the government. 
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The recommendations of these commissions and committees 

jointly were incorporated in the first three Five Year Plan 

determinations with quality improvement and expansion of 

education in India. Punnayya Committee Report on UGC 

Funding of Institutions of Higher Education [3] (1993) also 

emphasized that higher education plays vital role for 

country's economic and technological progress. They 

suggested that Government funding must continue to support 

higher education. There are two major players in financing of 

education in India, firstly public sector and secondly private 

sector. Financing from public sector includes spending by 

central government, state government, local bodies and 

foreign aid which is transferred primarily through central 

government budgets. During 1956-57, government spending 

on education sector in India was only Rs 206.31 crores, 

which include spending of Rs 25.27 crore on higher 

education and Rs. 7.79 crore on technical education. 

Government expenditure on education was increased 

remarkably to Rs 3,374.33 crores out of which expenditure 

on higher and technical education was increased to 483.66 

crore and Rs 136.95 crore respectively during 1980-81. In the 

period 1990-91, total expenditure on education sector and 

two of its subsector viz. higher and technical education was 

Rs. 17193.66 crore, Rs. 2311.85 crore and Rs 753.01 

crore[5,6,8]. For the period 2009-10, the amount of 

government spending has increased to Rs 194642.91 crore, 

Rs 24831.93 crore and Rs 9469.35 crore[9,10]. During 

1990s, budgetary allocations to higher education have been 

restricted and as a result the higher education sector has 

suffered badly and led to sharp decline. The public funds 

have been reduced by many governments capacity to support 

higher education which resulted into mismatch between 

demand of higher educational services in the country and its 

supply. As per UGC annual reports[4]  there are 316 private 

universities in India till December 2018 showing significant 

increase in educational institutions. The enrollment in private 

colleges is 64%  as per AISHE report 2014.There are more 

than 78.0% colleges running in Private sector; aided and 

unaided taken together, but it caters to only 67.3% of the total 

enrolment.  
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II. METHODOLOGY 

The secondary data is extracted from the websites of 

UGC[4,5,6], MHRD for the period 2001-2018[11] and 

analyzed using MINITAB software. The forecasts are 

generated for the period 2018-19 to 2027-28.   

 Quadratic Trend model:  

    Yt = α + β×t + γ×t2      ........(1) 

Where α, β and γ are the constants to determined by the 
method of least squares. 

 

Table-1 The GER of Men and Women in Higher 

Education 

Year GER 
Male 

GER 
Female 

Public Expenditure 
on Higher Education 
As  % of GDP 

2000-01 9.3 6.7 0.81 

2001-02 10.3 7.5 0.63 

2002-03 10.6 7.7 0.69 

2003-04 11.6 8.2 0.62 

2004-05 13.5 9.4 0.66 

2005-06 14.5 10 0.78 

2006-07 15.2 10.7 0.8 

2007-08 15.8 11.4 0.83 

2008-09 17.1 12.7 0.9 

2009-10 20.8 17.9 0.91 

2010-11 22.1 19.4 0.95 

2011-12 22.7 20.1 0.9 

2012-13 23.9 22.0 0.85 

2013-14 25.3 23.2 0.67 

2014-15 25.4 23.4 0.64 

2015-16 25.4 23.5 0.71 

2016-17 26.0 24.5 0.77 

2017-18 26.3 25.4 0.75 
Source[11]: Extracted from Educational Statistics at a Glance, Ministry of 

HRD Reports 

GER- Gross Enrolment Ratio 

ME- Male Enrolment, FE- Female Enrolment 

PEHE- Public Expenditure on Higher Education  

III. RESULT AND DISCUSSION  

i. Fitting of the Model 

The Quadratic trend Model fitted for the data are; 
Male Enrolment :   
     YME = 6.658 + 1.498×t - 0.0190×t2 ........(2) 

Estimated values of constants; 
α1= 6.658 
β1= 1.498 
γ1 = -0.019 

Female Enrolment :    
     YFE = 4.19 + 1.125×t + 0.0076×t2 .........(3) 

α2= 4.19 
β2= 1.125 
γ2 = 0.0076 

Public Expenditure on Higher Education:  
YPEHE = 0.6024 + 0.0447×t - 0.002189×t2 ..........(4) 

α3= 0.6024 
β3= 0.0447 
γ3 = 0.002189 

ii. Measure of Accuracy: 

a. Mean Absolute percent Error (MAPE)  
 MAPE = 100 ∗ 1n∑ |Yt−Ŷt|Ytni=1   .........(5) 

b. Mean Absolute Deviation (MAD) 

 MAD = 1n∑ |Yt − Ŷt|ni=1    ..........(6) 

c. Mean Square Deviation (MSD) MSD = 1n∑ |Yt − Ŷt|2ni=1 ..........(7) 

Where  
n - the number of observations, 
Yt - observed value  
Ŷt - Estimated value 

Table-2 Accuracy measures 

Accuracy 
measures 

ME FE PEHE 

MAPE 5.2255 9.58419 9.77645 

MAD 0.88797 1.30685 0.07263 

MSD 0.9555 2.08116 0.00754 

 

Table-3 Forecasts Generated 

Sr. 
No 

Year 
GER 
Male 

GER 
Female 

Public 
Expenditure on 

Higher 
Education 

1 2018-19 28.2426 28.3010 0.661422 

2 2019-20 28.9981 29.7224 0.620746 

3 2020-21 29.7155 31.1591 0.575691 

4 2021-22 30.3949 32.6110 0.526259 

5 2022-23 31.0362 34.0782 0.472448 

6 2023-24 31.6394 35.5605 0.414260 

7 2024-25 32.2046 37.0581 0.351692 

8 2025-26 32.7318 38.5709 0.284747 

9 2026-27 33.2209 40.0989 0.213424 

10 2027-28 33.6719 41.6422 0.137722 
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IV. CONCLUSION  

On the basis of mean absolute percent error (MAPE) we 

observed that quadratic trend model is more accurate for 

forecasts for the problem under study. Gross enrolment ratio 

of male and female in higher education is increasing at 

significant rate (Figure 2 and 3) while the expenditure on the 

higher education showed decrease (Figure 4). An expenditure 

on higher education will be decreasing significantly if the 

same trend continues. An expenditure on higher education 

will be less than 0.5% of GDP of India from the year 2022-23 

and the model predicts that it will be only 0.13% of GDP by 

the period 2027-28. Finally we conclude that the government 

should increase public funds for higher education and a 

policy be framed to maintain  the quality and standards in 

higher education in India .  
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Multiple Regression Model For Optimization Of 
Yield Of Cotton In Rain Fed Zone Of 

Maharashtra, India 
 

M. O. Wankhade, U. V. Kale  
 

Abstract: This study relates to the optimization of yield of cotton with respect to variations in the monthly rainfall from June to September and the area 
under crop. Multiple regression model with interaction effects is fitted for the time series data of rainfall, area under cotton and yield of cotton from 1964 
to 2018. The optimized solutions for  yield of cotton with respect to various combination of monthly rainfall are suggested. Also an interaction effects 
between monthly rainfall, area under cotton and yield of cotton are studied.  
 
Key Words: Multiple Regression, interactions, optimization, cotton yield, rain fed.  

——————————      —————————— 

 
1  INTRODUCTION  
Cotton is the most important cash crop of India and 
Maharashtra is the prominent cotton producing state of India 
especially Vidarbha and Marathwada regions. The renowned 
black cotton soil zone comprising of Vidarbha, Marathwada 
and Khandesh regions of Maharashtra produces about 75% 
of total cotton production of Maharashtra. The most of the 
area of Vidarbha and Marathwada being rain fed zone cotton 
is sown in the month of June-July and the temperature 
required for normal growth of cotton ranges from 200C to 
400C. M. O. Wankhade, H. A. Bhosale1 (2019), have made 
the comparison of linear, exponential growth curve and 
quadratic model for trend analysis of  area, production and 
yield of cotton in Maharashtra and observed that  quadratic 
trend model is the best fit as compared other models using 
the concept of accuracy measures viz. Mean Absolute 
Percent Error, Mean Absolute Deviation and Mean Square 
Deviation. Boreal Ecosystems Productivity Simulator for 
estimation of cotton yield in southern united states was 
proposed by Liming He, Georgy Mostovoy2 2019 and they 
found that 80 % of the data was explained by their model. V. 
Sellam  and E. Poovammal3 (2016) used Regression model 
for the analysis of the effects of various factors viz. area 
under crop, rainfall and prices of food, on the yield of crop 
and established the relationship between these factors using 
linear regression model. Quadratic, pure quadratic, linear, 
polynomial, interactions and stepwise linear regression model 
were adopted for estimation of yield of cotton, maize and 
wheat in India, by A. Shastry, H A Sanjay and E Bhanusree4. 
They studied the accuracy of the regression models on the 
use of R-square statistics and percentage error. S Bazgeer, 
Gh. Fadavi and S M Hossainy5 (2014) tried to develop 
regression model for estimation of cotton yield in rain fed 
District Gharakhil of Iran. They proposed different regression 
models at two different stages viz. germination stage and 
squaring stage. Their study revealed that Exponential model 
are best at germination level while cubic regression model at 
squaring stage for estimation of yield of cotton. Patel, 
Amiksha  
 
 
 
 
 
 
 

A. & Kathiriya Dhaval R6 (2017) studied  effect of rainfall on 
cotton yield by data mining technique  using  Gaussian 
process algorithm in Sabarkantha agricultural region of 
Gujarat state, India. They observed that there is significant 
relationship between rainfall and yield of cotton. Raju Prasad 
Paswan, Shahin Ara Begum7 (2013) reviewed artificial neural 
network and regression models for forecasting and prediction 
crop yields using different parameters.  They observed that 
neural networks and statistical models together are more 
suitable for forecasts and prediction of yields. N. J. Rankja, S. 
M. Upadhyay, H. R. Pandya, B. A. Parmar and S. L.Varmora8 
developed pre-harvest forecast models for cotton yield 
considering various weather parameters in Banaskantha 
district of Gujarat. They suggested that temperature, humidity 
have significant effect on yield of cotton. Time series and 
cross-sectional statistical models were applied by David B. 
Lobell, Marshall B. Burke9 (2010) for simulation of historical 
variability and prediction of the effect of climate changes on 
crop yield. Their study revealed that statistical models give 
accurate predictions of crop responses to climate changes. 
M. Sundar Rajan, M. Palanivel10 compared various 
regression models to project the area under cotton, 
production and productivity cotton in India for 1951 to 2013. 
They stated that the third degree polynomial models are best 
for future trends of cotton in India as compared other 
regression models models, on the basis of R2 statistics. 
Karim, M. R., M. A. Awal and M. Akter11, (2010) focused on 
various deterministic models of time series viz. linear as well 
as nonlinear models for forecasting of wheat production in, 
Dmajpur, Rajshahi, and Rangpur districts of Bangladesh for 
the period 1971-72 to 2004-05. 
 
2  METHODOLOGY  
The monthly rainfall, particularly in June, July, August and 
September,  has vital role for the growth and yield of cotton in 
rain fed zone of Maharashtra, especially Vidarbha and 
Marathwada regions. We focused to study the effect of 
monthly rainfall on cotton yield, interaction effects between 
monthly (June, July, August and September) rainfall and area 
under crop as well between monthly rainfall and yield of 
cotton by fitting Multiple Regression model. The same model 
is used for determining an optimum yield of cotton in 
Maharashtra using Minitab19 statistical software. The 
secondary data on monthly rainfall for the period 1964-2018 
from Indian Institute of Tropical Meteorology, Earth System 
Science Organization Ministry of Earth Sciences Pune, India. 
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The data relating to yield of cotton(in bales) and area under 
cotton (hectare) for the period 1964-2018 in Maharashtra is 
taken from cotton corporation and cotton advisory board of 
India. 
 
2.1  MULTIPLE REGRESSION MODEL 
Yld- Yield of cotton (Kg/hectare);  
X1- Rainfall in the month of June;  
X2- Rainfall in the month of July;  
X3- Rainfall in the month of August;  
X4- Rainfall in the month of September;  
X5- Area under cotton (in Lakh hectare)  
The yield of cotton is function area under the crop, rainfall in 
June, July and August. Thus yield of cotton is expressed as;                                           ......(1) 
 
Multiple regression model with interaction for the data under 
study is as; 
           ∑           ∑                  .......(2) 
Where Yld is the dependent variable, Xi (i=1,2,3,4,5) the 
predictors and βi (i=0,1,2,3,4,5) are regression coefficients to 
be estimated. 

Year 

Rainfall Cotton 

JUN-
AVG 
(in cm) 

JUL-
AVG 
(in cm) 

AUG-
AVG 
(in cm) 

SEP-AVG 
(in cm) 

Area  
Lakh 
hect. 

Yield 
MS 
Kg/hect. 
 

X1 X2 X3 X4 X5 Yld 
1964 138.55 240.15 274.3 208.55 28.24 80 
1965 135.8 253 187.75 121.5 26.63 68 
1966 66.55 350.45 149.7 204.5 26.11 74 
1967 135.35 308.55 145.3 107.5 27.94 87 
1968 89.35 254.75 136.2 220.25 27.17 88 
1969 122 287.3 160 257.3 28.11 78 
1970 283.1 184.35 419.75 214.45 28.12 31 
1971 146.6 63.35 224.25 151.3 23.78 69 
1972 120.3 103.75 158.55 65.35 25.31 75 
1973 91.65 295.9 374.8 160.95 22.47 77 
1974 102.85 177.85 219.75 107.45 25.02 112 
1975 188.25 251.7 269.95 308.3 23.1 57 
1976 99.9 300.55 218 113.65 21.2 67 
1977 161.35 195.45 260.85 123.3 23.14 93 
1978 217.35 287.15 237.15 65.55 25.09 90 
1979 196.25 207.8 259.85 198.75 25.88 111 
1980 224.25 194.65 349.65 95.8 26.67 81 
1981 154.35 224.8 249.55 317.6 27.1 92 
1982 86.4 264.7 134.25 185.3 26.48 103 
1983 118.6 266.65 292.8 367.75 26.85 52 
1984 66.45 191.15 144.6 87.35 26.85 95 
1985 176 231.45 114.5 87.25 27.53 91 
1986 160.6 219.75 278.3 99.7 26.92 78 
1987 134.1 143.8 264.55 40.65 25.17 96 
1988 176.25 355.4 316.25 362.6 26.27 107 
1989 197.55 301.1 274.4 157.35 26.35 121 
1990 269.35 230.45 447.95 139.65 27.3 93 
1991 227.1 276.7 151.7 36.4 27.27 78 
1992 203.3 132.4 363.4 146.5 24.8 141 
1993 113.05 288.5 170.35 159.35 27.3 156 
1994 167.15 316.05 219.95 155.7 27.6 98 
1995 136.75 261.85 120.05 188.95 30.7 159 
1996 46.85 225.7 229.5 229.45 30.85 182 
1997 98.85 193.45 173.85 147.35 31.39 116 
1998 164.25 252.1 279.1 255.95 31.99 141 
1999 199.55 179.5 186.9 235.35 32.54 199 
2000 253.65 285.4 280.5 55 30.77 101 
2001 237.8 109.45 344.75 72.35 29.8 195 
2002 304.05 88.1 285.8 111.85 28.01 158 
2003 130.1 343.9 231.85 95.75 27.66 191 

2004 110.75 199.05 153.2 126.4 28.4 311 
2005 110.9 404.05 196 195.35 28.75 213 
2006 154.25 244.95 342.45 188.95 31.07 274 
2007 224.5 228.45 212.65 235.45 31.91 330 
2008 108.3 179.8 234.65 272.5 31.33 336 
2009 67.95 176.45 155.75 112.4 35.03 319 
2010 142.1 345.75 310.05 189.65 39.42 379 
2011 110.35 244.65 262 140.55 41.25 313.21 
2012 75.15 262.6 183.1 180.6 41.46 332.13 
2013 268 419.9 205.35 164.4 41.92 340.65 
2014 62.9 227.05 197.15 155.75 41.9 324.58 
2015 190.95 83.55 176.05 188.85 42.07 307.11 
2016 163.35 386.35 110.4 313.55 38 395.92 
2017 145.77 299.84 129.45 278.96 42.07 343.48 
2018 99.78 195.89 174.51 110.02 41.19 334 

 
Source:  
1. Rainfall: Indian Institute of Tropical Meteorology, Earth 
System Science Organization Ministry of Earth Sciences 
Pune, India. 
2. Area under crop and yield of cotton in Maharashtra: Cotton 
Advisory Board of India 
 
 
3  RESULT AND DISCUSSION  
 
Multiple regression model with first order interactions fitted by 
using Minitab19 software is;  
 
Yld = -177 - 0.375 X1 - 0.563 X2 + 0.293 X3 + 0.017 X4+ 12.20 
X5 + 0.0067 X1X5 + 0.0182 X2X5- 0.0091 X3X5     
.................(3) 

ANOVA TABLE 
 

Source D
F 

Adj SS Adj 
MS 

F-
Val
ue 

P-
Value 

Regression 8 44697
3 

55871.
6 

15.
6 

0.000 

  Jun-AVG 1 705 704.7 0.2
0 

0.660 

  JUL-AVG 1 4266 4266.3 1.1
9 

0.281 

  AUG-AVG 1 580 580.1 0.1
6 

0.689 

  SEP-Avg 1 85 85.1 0.0
2 

0.878 

  Area MS 1 10724 10723.
9 

2.9
9 

0.091 

Jun-
AVG*AreaMS  

1 228 227.7 0.0
6 

0.802 

JUL-
AVG*AreaMS 

1 4399 4399.4 1.2
3 

0.274 

AUG-
AVG*Area 
MS 

1 490 489.9 0.1
4 

0.713 

Error 4
6 

16502
5 

3587.5   

Total 5
4 

61199
8 

   

 
3.1  FACTORIAL PLOTS FOR YIELD MS 
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3.1.1  PARAMETERS FOR RESPONSE OPTIMIZATION YIELD MS 
 

Table 1 

Response Goal Lower Target 
Yield MS Maximum 31 395.92 

 
Variable 

Values 

Min. Max. 
JUN-AVG 46.85 304.05 
JUL-AVG 63.35 419.9 
AUG-AVG 110.4 447.95 
SEP-Avg 36.4 367.75 
Area MS 21.2 42.07 

 
 
3.1.2   OPTIMUM SOLUTIONS-1 
 

Table 2 

Solu
tion 

Jun-
AVG 

JUL-
AVG 

AUG-
AVG 

SEP-
AVG 

Area 
MS 

Yield 
MS Fit 

1 46.850 419.90
0 

110.40
0 

367.7
5 

42.0
7 

413.43
7 

2 46.850 419.90
0 

110.40
0 

36.40
0 

42.0
7 

407.65
3 

3 237.48
2 

419.90
0 

110.40
0 

367.7
5 

42.0
7 

395.92
0 

4 237.48
2 

419.90
0 

110.40
0 

367.7
5 

42.0
7 

395.92
0 

5 46.850 416.59
9 

112.15
6 

367.7
5 

42.0
7 

412.60
9 

6 46.850 416.59
9 

112.15
6 

36.70
2 

42.0
7 

406.83
1 

7 237.48
2 

419.90
0 

110.40
0 

367.7
5 

42.0
7 

395.92
0 

8 237.48
2 

419.90
0 

110.40
0 

367.7
5 

42.0
7 

395.92
0 

9 237.48
2 

419.90
0 

110.40
0 

367.7
5 

42.0
7 

395.92
0 

10 46.850 333.32
7 

110.40
0 

367.7
5 

42.0
7 

395.92
0 

11 46.850 333.32
7 

110.40
0 

367.7
5 

42.0
7 

395.92
0 

12 46.850 333.32 110.40 367.7 42.0 395.92

7 0 5 7 0 
13 46.850 333.32

7 
110.40
0 

367.7
5 

42.0
7 

395.92
0 

14 46.850 419.90
0 

303.35
5 

367.7
5 

42.0
7 

395.92
0 

15 46.850 419.90
0 

303.35
5 

367.7
50 

42.0
7 

   
395.920 

 

 
 
 
 
3.1.3  PARAMETERS FOR RESPONSE OPTIMIZATION: YIELD MS 

 
Table 3 

Response Goal Lower Target 
Yield MS Maximum 31 395.92 

 
Variable 

Values 

Min. Max. 
JUN-AVG 46.85 304.05 
JUL-AVG 63.35 419.9 
AUG-AVG 110.4 447.95 
SEP-Avg 36.4 367.75 
Area MS 21.2 37.2 

 
3.1.4  OPTIMUM SOLUTIONS-2 
 

Table 4 

Solutio
n 

Jun-
AVG 

JUL-
AVG 

AUG-
AVG 

SEP-
AVG 

Area 
MS 

Yield 
MS Fit 

1 46.850 419.90
0 

110.40
0 

367.7
5 

37.20
0 

320.20
0 

2 46.850 419.90
0 

110.40
0 

367.7
5 

37.20
0 

320.20
0 

3 175.45 250.80
0 

110.40
0 

367.7
5 

37.20
0 

284.92
8 

4 46.850 63.368 110.40
0 

367.7
5 

37.20
0 

279.64
1 

5 46.850 63.350 349.15
0 

367.7
5 

37.20
0 

268.57
3 

6 46.850 63.350 389.67
5 

367.7
5 

37.20
0 

266.69
4 

7 46.850 63.350 110.40
1 

367.7
5 

35.62
2 

259.66
2 

8 46.850 63.350 110.40
1 

36.40
0 

35.99
2 

258.56
9 

9 46.850 419.89
5 

447.95
0 

367.7
5 

34.17
3 

255.92
6 

10 238.08
4 

63.350 110.40
0 

367.7
5 

37.20
0 

255.79
4 

11 46.850 419.89
2 

447.95
0 

36.40
1 

34.52
3 

255.76
2 

12 241.40
3 

63.350 110.40
0 

367.7
5 

37.20
0 

255.38
1 

 

Fig.-1 

Fig.- 2 

Fig.-3 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 12, DECEMBER 2019                    ISSN 2277-8616 

 

211 
IJSTR©2019 
www.ijstr.org 

 
 

As the rainfall increases from 46.8 cm in June                        
(Fig.-3, Fig.-4)  the yield of cotton shows the downward trend. 
An increase in the rainfall in July shows an increase in the 
yield of cotton while increase in the rainfall in August results 
in decrease in the yield of cotton. There is no significant 
effect of rainfall in September on the yield of cotton. There is 
significant main and interaction effect              ( Fig.-1, Fig.-2) 
between the area under cotton, rainfall in June, July and 
August. An optimum solution for yield of cotton (Table-2, 
Table-4) under various parameters             (Table-1, Table-3) 
are presented.   
 
4   CONCLUSIONS:  
We observed that multiple regression model with interaction 
effects is effective method to study of effect of rainfall in the 
various months from June, July, August September, and area 
under crop on the yield of cotton. The model showed that 
there is significant main and interaction effect of rainfall in 
June, July and August on the yield of cotton. Also the area 
under crop significantly effects the yield of cotton. We 
suggest that multiple regression model may be used for 
determining the optimum combinations of monthly rainfall, 
area under crop and yield of the crop. 
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 A Study Of Gender Parity With Respect To 
Education Of Scheduled Tribes In India 

 
M. O. Wankhade 

 
Abstract: This paper relates to the study of gender parity on the higher education of scheduled tribes in India. The time series data for the period 2005-
06 to 2016-17 is taken for the study. Pearl Reed S-shape logistic curve and quadratic models are fitted for data under study and trends are estimated. 
The forecasts are generated for next 20 years under both the models. The estimated trend values as well as the forecasts so generated are tested for 
significance of difference between the models used. It was observed that there was no significant difference between the models for trend values but 
they are significantly different for forecasts. We reveal that Pearl Reed S-shape logistic curve is the curve of best fit for the problem under study. 
 
Key Words: Gender Parity, Scheduled tribes, higher education, Pearl Reed curve S curve, Quadratic curve, Trend.   

——————————      —————————— 
 
1  INTRODUCTION  
The gender parity index is a universally accepted measure for 
equality between girls and boys with respect to enrolment in 
schools and colleges. It takes only non-negative value as it is 
the ratio of female to boys enrolled in schools/colleges. If it is 
equal to unity then it is an indication of equality between male 
and female enrolment in schools and/or colleges. A gender 
parity index with less than unity is an indication of male 
enrolment is higher than female enrolment while gender parity 
index with greater than unity indicates that female enrolment 
is higher than male enrolment. The higher the value of gender 
parity index higher is the equality of access between males 
and females. (1,12)   Jayachandran S (2) has expressed  the 
roots of gender inequality in developing countries and 
suggested the several mechanisms for economic 
development by empowering women and reducing  gender 
gaps. Dunn D. has represented a descriptive picture of 
scheduled caste and tribe women's status in Indian society 
and revealed that social and economic development plays an 
important role to reduce the disadvantage of scheduled tribe 
women. She relied on the gender parity as important aspect 
for overall development of the country. The strategies for 
improving gender parity to promote deprived women of 
Coochbehar district, West Bengal, India have been suggested 
by S Chaudhary and D Sarkar.(14) They observed that 
gender parity plays the key role for improvement of scheduled 
tribe and scheduled castes women. Esther Duflo(8) relied 
upon women favouring policies has significant effect on  
achievement of gender equality and ultimately women 
empowerment. Tribal populations continue to have one of the 
lowest enrolments and retention rates as well as learning 
outcomes in the country.(1, 2) . A rigorous study of adjustment 
of tribal students in their schools on the basis of economic 
conditions has been made by  Jeena Shelly(10) and 
suggested that every stake holder of the education system 
should attempt for better atmosphere in schools so that 
dropout rate of tribal's  be decreased. Jobin Joy and M. 
Srihari(11) studied the factors affecting the dropout among 
scheduled tribe students in their case study of Wayanad 
district, Kerala and they suggested to conduct awareness and 
motivational programs for the tribal to recognize the 
importance of education. An attempt was made by Dhar Diva ,  
 
 
 
 
 

Tarun Jain & Seema Jayachandran (13)  to study the role of 
parents towards gender equality by conducting a survey in 
Haryana India. They emphasized on the importance of parent-
children relationship for gender equality considering 
educational and social factors.  The only means for ensuring 
gender equality and empowerment is the education. GPI, 
which is free from the effects of the population structure of the 
appropriate age group, provides picture of gender equality in 
education from the year 2005-06 onwards remarkable 
development has been achieved towards gender equality in 
education of scheduled tribes.(3,4,5,6,7) 
 
2   METHODOLGY 
In this study Pearl Reed S-shape logistic curve and quadratic 
trend models are used for analysis of Gender Parity among 
Scheduled Tribe students with respect to higher education. 
The trend values are estimated under both the models and 
also forecasts for next 20 years are generated assuming the 
normal conditions. Both these models are separately tested 
for estimated trends as well as forecasts generated using 
Student's t test. Also the fitted models are tested on the basis 
of accuracy measures viz. mean absolute percent error 
(MAPE), mean absolute deviation (MAD) and mean square 
deviation (MSD) using MINITAB software. 

 
i. Quadratic trend Model: 

Yt = α0+ α1*t+ α2 *t
2  ..........(1) 

 
ii. S-Curve Pearl Reed Logistic Trend Model 𝑌 =               ............(2) 

Where α0, α1, α2, α, β, γ, and δ are the constants to be 
determined. 
 

Table1 

Gender Parity Index for Scheduled Tribe Students 
 

Year 
Higher 
Education Year 

Higher 
Education 

2005-06 0.55 
2011-
12 0.78 

2006-07 0.58 
2012-
13 0.79 

2007-08 0.54 
2013-
14 0.81 

2008-09 0.58 
2014-
15 0.81 

_____________________ 
 M. O. Wankhade, Dept. of Statistics 

 G. S. Sci, Arts & Comm. College, Khamgon (MS) India 

 mail ID: mowankhade289@gmail.com 
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2009-10 0.57 
2015-
16 0.83 

2010-11 0.74 
2016-
17 0.85 

Source: Gov. India MHRD Department of School Education & 
Literacy New Delhi 2016, 2017  
 
3   RESULTS AND DISCUSSION 
The fitted Quadratic trend Model and S-Curve Pearl Reed 
Logistic Trend Model using MINITAB are as; 

 
3.1 QUADRATIC TREND MODEL:  
      Yt = 0.4711 + 0.0412×t - 0.00067×t2 

      α0= 0.4711, α1=0.412 and α2= 0.00067 
 
3.2  PEARL REED S-SHAPE LOGISTIC MODEL 
 

        𝑌 =                                  
 
      α =1, β = 9.68806 ,  γ = 11.6379 and δ = 0.860532 

 
Table-2 

 
Year GPI 

Higher 
Education 
ST 

Quadratic 
Trend Model 

Pearl Reed S-
shape logistic 
Model 

Estimated 
Trend Q 

Estimated 
Trend S 

2005-06 0.55 0.511621 0.507540 
2006-07 0.58 0.550772 0.546265 
2007-08 0.54 0.588589 0.584652 
2008-09 0.58 0.625072 0.622282 
2009-10 0.57 0.660222 0.658769 
2010-11 0.74 0.694038 0.693775 
2011-12 0.78 0.726521 0.727019 
2012-13 0.79 0.757670 0.758287 
2013-14 0.81 0.787485 0.787430 
2014-15 0.81 0.815967 0.814363 
2015-16 0.83 0.843114 0.839060 
2016-17 0.85 0.868929 0.861543 

Accuracy 
measures 

MAPE 5.75815 5.62473 
MAD 0.03698 0.03586 
MSD 0.00183 0.00177 

We are testing the models with respect to estimates of trend 
values at 5% level of significance. The null hypothesis set up 
is 
 μ1: Mean of Trend S curve 
 μ2: Mean of Trend Q curve 
Null hypothesis                 H0: μ1 - μ2 = 0 
Alternative hypothesis  H1: μ1 - µ₂ ≠ 0 
 TEST 

 
 

 
 
 
 

 
 

Null hypothesis H0 is accepted at 5% level. This indicates that 
there is no significant difference between the models fitted.  

 
Table-3 

Sr. No. Year Forecasts Generated Under 
Quadratic 
Trend Model 

S-Curve Trend 
Model 

1 2017-18 0.89341 0.88188 
2 2018-19 0.91656 0.90016 
3 2019-20 0.93837 0.91651 
4 2020-21 0.95885 0.93107 
5 2021-22 0.97799 0.94396 
6 2022-23 0.99581 0.95535 
7 2023-24 1.01229 0.96538 
8 2024-25 1.02743 0.97417 
9 2025-26 1.04124 0.98187 
10 2026-27 1.05372 0.98859 
11 2027-28 1.06486 0.99445 
12 2028-29 1.07467 0.99955 
13 2029-30 1.08315 1.00398 
14 2030-31 1.09029 1.00782 
15 2031-32 1.09610 1.01115 
16 2032-33 1.10058 1.01404 
17 2033-34 1.10372 1.01653 
18 2034-35 1.10553 1.01869 
19 2035-36 1.10600 1.02055 
20 2036-37 1.10514 1.02216 

 
We are testing the models with respect forecasts generated at 
5% level of significance. The null hypothesis set up is 
 μ1: Mean of Forecasts S curve 
 μ2: Mean of Forecasts Q curve 

Null hypothesis            H0: μ1 - μ2 = 0 
Alternative hypothesis H1: μ1 - µ₂ ≠ 0 
  TEST                                          

 
 
 

T value DF P Value 
-3.30 31 0.002 

 
We reject the Null hypothesis H0 at 5% level as P-value is 

less than 0.05. This indicates that there is significant 
difference between the models fitted with respect to forecasts.  

Sample  N  Mean StDev  
SE 
Mean 

Trend S  12  0.700 0.118  0.034 

Trend Q  12  0.703 0.117  0.034 
T 
value 

DF P Value 

-0.05 21 0.96 

Sample  N  Mean StDev  SE Mean 
Forecast S  20  0.9774 0.0428  0.0096 

Forecast 
Q 

 20  1.0373 0.069  0.015 
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4   CONCLUSIONS 
We conclude that the quadratic trend model and the S-curved 
model are not significant with respect to estimates of trend 
values. But there is significant difference between these two 
models with respect the forecasts generated at 5% level.  S-
curved model is more appropriate model as compared to 
quadratic model on the basis of accuracy measures for this 
type of data which depends upon time. The quadratic model 
shows rapid increase in the gender parity in higher education 
of scheduled tribes as compared to S-curved model (Table-2). 
If the gender wise enrolment in higher education of scheduled 
tribes is exhibiting S-curve trend then the gender equality will 
be achieved in the year 2029-30 on the other hand if the data 
exhibits quadratic trend the gender equality may be achieved 
in 2022-23 (Table-3). By comparing the accuracy measures 
and current enrolment of scheduled tribes in higher education 
we suggest that S-curved trend models will be more 
appropriate for this phenomenon.  
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Analysis Of Gender Wise Enrolment Trend In 
Higher Education In India 

 
M. O. Wankhade  

 
Abstract: This study relates to the male and female enrolment trends in higher education since 2001. The Winter's method is adopted to analyze the 
gender wise trend of enrolment in higher education under multiplicative and additive models of time series. The forecasts are generated for the period 
2016-2055 along with 95% predictive intervals under both the models and comparisons are made. It was observed that female enrolment has an 
increasing trend while male enrolment showed decreasing trend. For the year 2024 the female and male enrolment are nearly same but afterwards 
female enrolment will be more than male enrolment. If the same trend continues then in 2055 the female (male) enrolment is observed to be 76.91% 
(25.27%) and 75.66% (24.34) under multiplicative and additive models respectively. We do not found any significant difference between multiplicative 
and additive models.   
 
Key Words: Higher Education, Gender, Enrollment, Trend, Winters Method. 

——————————      —————————— 

 
1. INTRODUCTION 
Higher Education plays vital role in the overall development of 
the nation and it determines the socio-economic and 
technological growth of the country.  The education facilities in 
the field of science and technology have been significantly 
improved over the period of years which resulted in significant 
growth over last three decades. The number of universities, 
educational institutes, both aided and unaided, has increased to 
promote higher education and research since last 20 years in 
India. The quality higher education leads to enhanced 
productivity and economic prosperity for the country.  It is the 
gateway to economic security and opportunity, particularly for 
women in India. The progress of women is equated with the 
progress of the nation. The Indian Government has introduced 
policies favoring gender equity and women empowerment 
though education. Since last 20 years women enrolment in 
Higher education has shown very significant growth in India. 
Uma Pujar (2014) observed that gross enrolment ration in 
higher education in India has been significantly increased to 
17.9% from 12.3% during eleventh plan and it was six times 
over the period of last 30 years. The enrolment in professional 
courses such as engineering and medicine has significant 
growth. The relationship between education expenditure and 
economic growth for the period 1951-2011 was established by 
S. G. Dastidar & M. Chatterji (2015).  S. R. Ahmad & 
Mohammad Un Nisa(2017) emphasized on privatization of 
higher education in India and they observed that Indian higher 
education system has shown impressive growth over last 
decade and the increase in the number of private educational 
institutes resulted in increased enrolment in higher education. 
Approximately 60% students are enrolled in private institutes 
in India. S. Samuel Ravi (2015) argued that privatization of 
higher education has resulted in significant increase in student 
enrollment and degree holders. The critical issues relating to 
quality and quantity of higher education in India were 
discussed by S. S. Hiremath & D. R. Albal (2016). M. Chahal 
(2015) has thrown light on growth in higher education in terms 
of institutions enrolment and suggested that the challenges of 
Indian economy should be overcome through proper policy 
formation and implementation. 
 
 
 
 
 
 

 An Ancient rich tradition of excellence in higher education has 
continued over time in India post independence India has 
witnessed tremendous efforts for sustainable higher education 
by Indian government was explained by D. Sen (2016). He 
also argued that the period since 1947 to 1986 was the period 
of massive improvement in higher education and 1986 
onwards massive privatization in Indian higher education 
system. N. Kumari & A. Sharma (2017) revealed that higher 
education has a vital role in securing socio-economic 
progress. According to them higher education helps in 
improving income distribution and promote entrepreneurship 
and technological advances. Soloman A David (2017) argued 
that theoretical and empirical exploration confirmed that 
access in higher education in India is achieved through all 
doors such as privatization, financial interests, reservation etc. 
 
2 METHODOLOGY: 
The secondary data relating to enrolment in higher education 
is taken from annual report of University Grants Commission 
India for the year 2014-15, 2015-16 and AISHE survey 2015-
16. Holt (1957) and Winters (1960) developed the method for 
smoothing of the exponential trends to capture seasonal 
component. The Holt-Winters method includes the forecast 
equation and three smoothing equation viz. single, double and 
triple smoothing of the data. In single smoothing concept it is 
assumed the absence of trend and seasonal fluctuation in the 
data. Double smoothing data model assumes the presence of 
trend only and no seasonal variations while in triple smoothing 
is done assuming the trend as well as seasonal fluctuations in 
time series. In this study we have used the triple smoothing of 
the data and choosing smoothing level (α), trend (γ) and 
seasonal component (δ) arbitrarily for the analysis using 
MINITAB 19 software.  
Winters'  Multiplicative model: 
      

   𝑇 = 𝛾(𝐿 − 𝐿   ) + (1 − 𝛾)[𝑇   ]......................(5) 
           
      𝑆 = 𝛿 (    ) + (1 − 𝛿)𝑆                ..........................(6) 𝑌 ̂ = [𝐿   + 𝑇   ]𝑆                    ..........................(7) 
 
Where Lt is the level at time t, α the weight for given level, Tt 
the trend component, γ the weight of trend, St seasonal 
component, δ the weight associated to seasonal component, p 
the period of seasonal fluctuations, Yt the actual response at 
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the time t, Ŷt is the estimated response at time t. 
The forecasts are generated under the multiplicative model for 
the various periods (k). 

 
 𝑌 ̂(𝑓𝑜𝑟𝑐𝑎𝑠𝑡) = [𝐿 + 𝑇 ]𝑆 + 𝑘 − 𝑝      
.........................(8) 

 
Accuracy measure for the model efficiency used Mean 
Absolute Percent Error (MAPE), Mead Absolute Deviation 
(MAD) and Mean squared Deviation (MSD) are; 
                       𝑀𝐴𝑃𝐸 =   ∑ |     ̂  | 𝑋100                   ..........................(9) 𝑀𝐴𝐷 =   ∑|𝑌 − �̂� |                          ..........................(10) 𝑀𝑆𝐷 =   ∑[𝑌 − �̂� ]                        ...........................(11) 

 
Students Enrolment in Higher education :India  

2001-02 to 2015-16 
Source: UGC Reports 14-15,15-16, AISHE 

2015-16 
Year Female 

Enrolment% 
Male 

Enrolment% 
2001-02 39.20 60.80 
2002-03 38.84 61.16 
2003-04 39.23 60.77 
2004-05 38.36 61.64 
2005-06 37.09 62.91 
2006-07 35.77 64.23 
2007-08 34.89 65.11 
2008-09 35.83 64.17 
2009-10 35.26 64.74 
2010-11 37.75 62.25 
2011-12 42.67 57.33 
2012-13 39.04 60.96 
2013-14 44.40 55.60 
2014-15 46.92 53.08 
2015-16 47.27 52.73 

TABLE NO. 1 

 
3 RESULTS AND DISCUSSION:   
The data is analyzed with the Winters' method with 
parameters, level α= 0.2; Trend  γ = 0.2 ; Season δ = 0.2, 
assuming multiplicative time series model and the forecasts so 
generated up to year 2055 relating to female and male 
enrolment in higher education in India and are presented in 
table No 2. The accuracy measures mean absolute percent 
error, mean absolute deviation and mean squared deviation 
for female as well as male enrolment along with and 95% 
predictive intervals are estimated by using MINITAB 19 
statistical software and are presented in Table No. 2. Winter 
methods plot for female and male enrolment and time series 
plot of forecasts are presented in figure 1, figure 2 figure 3 and 
figure 4 respectively under multiplicative and additive model. 
Mean absolute deviation and Mean squared deviation for male 
enrolment are greater than that of female enrolment. The 
mean absolute percent error for female enrolment is less than 
that of male enrolment.  

Winter's Method Results using multiplicative and Additive 
models; 

 

Winter's Method Results using multiplicative and Additive model 

Smoothing Constants: Level α= 0.2; Trend  γ = 0.2 ; Season δ = 0.2 
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TABLE NO. 2 

 

i. F-F-Multi- Female enrolment forecast under 
multiplicative model. 

ii. M-F-Multi- Male enrolment forecast under 
multiplicative model. 

iii. F-F-Add- Female enrolment forecast under additive 
model. 

iv. M-F-Add- Male enrolment forecast under additive 
model. 
 

Accuracy Measures 
Accuracy 
Measures 

Multiplicative Model Additive Model 
F-F-Mult M-F-Mult F-F-Add M-F-Add 

MAPE 6.0001 4.4543 6.0455 4.4306 
MAD 2.5200 2.5517 2.5379 2.5379 
MSD 12.7003 12.8451 12.7622 12.7622 

TABLE NO. 3 
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4 CONCLUSIONS: 
The gender wise forecasts generated for the period 2016-2055 
by using Winter's method under multiplicative and additive 
model of time series reveals that female enrolment has an 
increasing trend while male enrolment showed decreasing 
trend. The figure-1 and figure-3 depict the increasing trend of 
female enrolment in higher education while figure-2 and figure-
4 depict decreasing trend of male enrolment in higher 
education under both the models. For the year 2024 the 
female and male enrolment found to be near about same but 
afterwards female enrolment is more than male enrolment. We 
conclude that if the same trend continues then in 2055 the 
female (male) enrolment will be 76.91% (25.27%) and 75.66% 
(24.34) under multiplicative and additive models respectively. 
On the comparison of accuracy measures MAPE, MAD, MSD 
and figure-5 we conclude that there is no significant difference 
between multiplicative and additive models.   
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Trend Analysis With Respect To Area, Production 
And Yield Of Cotton In Maharashtra 

 
M. O. Wankhade, H. A. Bhosale 

 
Abstract: This study relates to the trend analysis of Area under cotton, production and productivity in Maharashtra, India. Time series data for last 54 
years (from 1964-65 to 2017-18) is collected. Comparative study of Growth curve model, Linear trend model and Quadratic Trend models is made and 
the forecasts are generated for 10 years. Accuracy measures for estimates  viz. Mean square deviation (MSD), Mean absolute percent error (MAPE) 
and mean absolute deviation (MAD) are used for suggesting the best model. On the basis of MSD, MAPE and MAD, we observed that quadratic trend 
model provides more accurate estimates as compared to growth curve model and linear trend model.  
 
Key Words: Cotton, Linear, Growth curve, quadratic trend, MAPE, MSD, MAD 

———————————————————— 
 

Introduction: 
Cotton (Gossypium spp) is the most important crop in India. 
Maharashtra, Gujarat, Andhra Pradesh, Telangana and 
Karnataka are most cotton producing states in India. The four 
major cotton producing countries are China, India, USA and 
Pakistan which accounted for approximately three quarters of 
world output.5 In India, cotton plays a key role in the national 
economy in terms of both employment generation and foreign 
exchange earnings. By way of exports, foreign exchange 
earnings of cotton amount to about Rs. 50000 crores, which is 
nearly one-third of the total foreign exchange earnings of 
output country. It is expected to increase significantly in the 
coming years with the termination of quota regime in the 
liberalized trade scenario.3 India is currently first in area, 
second in yarn production and third in raw cotton production in 
the world. The cotton crop is cultivated in 12.3 million hectares 
with a production of 29.3 million bales each of 170 Kgs, at an 
average of 518 kg/ha. in 2017-18.2 Among Indian cotton 
growing states Gujarat, Maharashtra and Madhya Pradesh, 
contributed near about 60 per cent of the total cotton 
production in India. Andhra Pradesh and Telangana is main 
producer of cotton in southern part on India. Gujarat, 
Maharashtra, Madhya Pradesh, Andhra Pradesh, Telangana, 
Tamil Nadu, Rajasthan, Haryana, Punjab and Karnataka 
accounted for more than 95 per cent cotton production in India. 
In Maharashtra area under cotton is 42 lakh hectares, 
production 85 lakh bales of cotton and yield 343.48 kg/hectare. 
Maharashtra contribute more than one-third of cotton area and 
near about one-fifth of cotton production in the country.1,2 
Maharashtra had three distinct cotton regions i.e.  Vidarbha 
with assured rainfall, Marathwada lower rainfall than Vidarbha 
and rest of Maharashtra. 
  
Methodology: 
In the present study data are collected on area under cotton, 
production and yield (kg/hectare) from various publication and 
official websites of department of agriculture Maharashtra 
state,  
 
 
 
 
 
 
 
 
 

Epitome of agriculture in Maharashtra-part 2, Directorate of 
Economics and Statistics Government of India, Handbook of 
statistics on the Indian Economy, Cotton Advisory Board of 
India and The Economic Outlook For U.S. Cotton 2018. The 
data have been collected for the period 1964-65 to 2017-2018. 
Growth curve model, Linear trend model and Quadratic Trend 
models are compared for analysis of trend with respect to area 
under crop (million hectares), production (million bales) and 
yield (kg/hectare)  in the state of Maharashtra for the period 
1964-2018. Accuracy measures for estimates  viz. Mean 
square deviation (MSD), Mean absolute percent error (MAPE) 
and mean absolute deviation (MAD) are used for suggesting 
the best fit model for given time series data. Forecasts for 10 
periods are generated and residual analysis in made using 
MINITAB 19.  

Growth curve model:                  
Linear trend model :                  
Quadratic Trend model  :                 
Mean square deviation :       ∑      ̂         

Mean absolute percent error: MAPE 

                                 ∑ [|    ̂   |]            

    Mean absolute deviation (MAD) 
                               ∑ |    ̂ |        

 
Area, production and Yield of cotton in Maharashtra  

Year 
Area Production Yield 
Lakh 

hectare 
Lakh bales      

(bale= 170 kg) 
kg/hectare 

1964-65 28.24 12.51 80 
1965-66 26.63 10.03 68 
1966-67 26.11 10.75 74 
1967-68 27.94 13.53 87 
1968-69 27.17 13.57 88 
1969-70 28.11 12.14 78 
1970-71 28.12 4.82 31 
1971-72 23.78 9.17 69 
1972-73 25.31 10.53 75 
1973-74 22.47 10.16 77 
1974-75 25.02 17.17 112 
1975-76 23.1 7.72 57 
1976-77 21.2 8.33 67 
1977-78 23.14 12.63 93 
1978-79 25.09 13.17 90 
1979-80 25.88 16.95 111 
1980-81 26.67 12.69 81 
1981-82 27.1 14.65 92 
1982-83 26.48 16.09 103 
1983-84 26.85 8.14 52 
1984-85 26.85 14.67 95 

____________________________ 
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1985-86 27.53 19.89 91 
1986-87 26.92 8.88 78 
1987-88 25.17 14.67 96 
1988-89 26.27 13.73 107 
1989-90 26.35 22.11 121 
1990-91 27.3 15 93 
1991-92 27.27 12.48 78 
1992-93 24.8 20.5 141 
1993-94 27.3 25 156 
1994-95 27.6 15.84 98 
1995-96 30.7 28.74 159 
1996-97 30.85 33 182 
1997-98 31.39 21.5 116 
1998-99 31.99 26.5 141 
1999-2000 32.54 38 199 
2000-01 30.77 18.25 101 
2001-02 29.8 34.25 195 
2002-03 28.01 26 158 
2003-04 27.66 31 191 
2004-05 28.4 52 311 
2005-06 28.75 36 213 
2006-07 31.07 50 274 
2007-08 31.91 62 330 
2008-09 31.33 62.1 336 
2009-10 35.03 65.75 319 
2010-11 39.42 87.75 379 
2011-12 41.25 76 313.21 
2012-13 41.46 81 332.13 
2013-14 41.92 84 340.65 
2014-15 41.9 80 324.58 
2015-16 42.07 76 307.11 
2016-17 38 88.5 395.92 
2017-18 42.07 85 343.48 

Source: Cotton Advisory Board of India 

 

Results and Discussion:  
 
1. Statistical measures: 
Statistical measures are computed and presented in the 
following table. 
 

 
2. Trend Analysis:  
Growth curve model, Linear trend model and Quadratic trend 
model are fitted for  area under crop, production of cotton and 
yield of cotton in Maharashtra using the principle of least 
squares in MINITAB 19. 
 
 
 
 
 
 
 
 
 
 
 
 

2.1 Fitted Trend Curves for Area under cotton: 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

(MS-Represents Maharashtra in all figures) 
 

a. Growth Curve model: For area under cotton. 
 

 
 

 
 

b. Linear trend model: For area under cotton 
 

 
 

Statistical 
Constants 

Area         
(Lakh hectare) 

Production           
Lakh bales         
(bale= 170 kg) 

Yield 
(kg/hectare) 

Mean 29.5566 30.7566 161.1126 
Standard Error 0.7504 3.5291 14.2682 
Standard 
Deviation 5.5145 25.9341 104.8496 

Coefficient of 
Variation 18.6575 84.3202 65.0784 

 
Accuracy 
measures 

Fitted Trend equations under 
Growth Curv
e Model 

Linear Tren
d Model 

Quadratic  
Trend Model 

Yt = 22.8975 
*(1.00876^t) 

Yt = 21.991 
+ 0.2751*t 

Yt = 28.025 - 
0.3714*t + 
0.01176*t^2 

MAPE 8.6004 9.2023 6.24397 
MAD 2.5966 2.7461 1.83783 
MSD 10.4088 11.4586 4.94125 

Year Forecasts 

2018 36.9928 37.1228 43.1575 
2019 37.3169 37.3980 44.0910 
2020 37.6438 37.6731 45.0480 
2021 37.9735 37.9482 46.0285 
2022 38.3062 38.2234 47.0325 
2023 38.6417 38.4985 48.0600 
2024 38.9802 38.7736 49.1110 
2025 39.3217 39.0488 50.1855 
2026 39.6662 39.3239 51.2836 
2027 40.0136 39.5990 52.4051 
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c. Quadratic Trend Model: For area under cotton 
 

 
 

 
 
2.1 Fitted Trend Curves for Production of cotton: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a. Growth Curve model: For Production of cotton bales 
 

 
 

 
 

b. Linear trend model: For Production of cotton bales 
 

 
 

 
 

c. Quadratic Trend Model: For Production of cotton bales 
 

 
 

Accuracy 
measures 

Model 

Growth Curve 
Model 

Linear Tren
d Model 

Quadratic  

Trend M
odel 

Yt = 6.5104 * 
(1.04607^t) 

Yt = -8.12 + 
1.414*t 

Yt = 18.50 - 
1.438*t + 
0.05185*t^2 

MAPE 28.7879 55.863 24.8880 
MAD 7.2685 11.166 5.2645 

MSD 98.5702 174.679 47.9061 
Year Forecasts 

2018 77.529 69.6319 96.247 
2019 81.101 71.0456 100.564 

2020 84.837 72.4592 104.985 
2021 88.746 73.8729 109.510 
2022 92.834 75.2865 114.138 
2023 97.111 76.7002 118.870 
2024 101.585 78.1138 123.706 

2025 106.265 79.5274 128.645 
2026 111.161 80.9411 133.688 
2027 116.282 82.3547 138.835 
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2.2 Fitted Trend Curves for Yield of cotton: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a. Growth Curve model: Yield of cotton (kg/hectare) 
 

 
 

 
 

b. Linear trend model: Yield of cotton (kg/hectare) 
 

 
 

 
 

c. Quadratic Trend Model: Yield of cotton (kg/hectare) 
 

 
 

 
 

Conclusion: 
The study reveals that an average area under cotton is found 
to be 29.56 lakh hectares with coefficient of variation 18.66%, 
Cotton production 30.76 lakh bales with coefficient of variation 
84.32% and Yield 161.11 kg per hectare with coefficient of 
variation 65.078%. We observed that there is 18.66% variation 
in area under crop, 84.32% variation in production and 
65.078% in yield kg/hec. of cotton. There is more variability in 
production of cotton bales as compared to area under crop and 
yield per hectare of cotton. Accuracy measures viz. MAPE, 
MAD and MSD reveals that quadratic trend model is the best fit 
as compared to growth curve and linear trend models for the 
data under study. Quadratic trend model showed higher 
forecasts  values than growth curve and linear trend model. 
Linear trend model leads to the lower forecasts. the residuals 
are observed to be at lower side in quadratic trend model than 

Accuracy 
measures 

Model 

Growth Curve 
Model 

Linear Trend 
Model 

Quadratic  
Trend Model 

Yt = 49.9469 * 
(1.03612^t) 

Yt = 0.9 + 
5.825*t 

Yt = 90.4 - 3.76*t 
+ 0.1742*t^2 

MAPE 23.27 36.02 19.59 
MAD 30.27 42.57 24.93 
MSD 1650.06 2548.12 1116.99 
Year Forecasts 

2018 351.697 321.294 410.720 
2019 364.402 327.119 426.300 
2020 377.565 332.944 442.229 
2021 391.205 338.769 458.506 
2022 405.337 344.594 475.131 
2023 419.980 350.418 492.105 
2024 435.151 356.243 509.427 
2025 450.871 362.068 527.098 
2026 467.158 367.893 545.117 
2027 484.034 373.718 563.485 
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other two models under study. We conclude that quadratic 
trend model is the best fit model for the trends in area, 
production and yield of cotton in Maharashtra.   
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A Study Of Use Of Smokeless And Smoking 
Forms Of Tobacco Among Agriculture Workers Of 

Villages In Murtizapur India 
 

M. O Wankhade, H. S. Lunge  
 

Abstract: Use of both the forms smokeless and smoking of tobacco has increased during last 20 years in rural as well as in urban part of country. A 
sample data from 2924 workers engaged in agriculture farming in villages of Murtizapur tahsil of Akola district of Maharashtra India, was collected for 
various age groups. Two way Analysis of variance was carried out and 95% confidence interval are estimated for Tobacco, gutkha, Snuff chewers and 
smokers. It was observed that there are significant difference among age groups with respect to habit of use of tobacco, guthka, snuff and smoking and  
also significant difference among Tobacco, gutkha, Snuff chewers and smokers. The pair wise comparison between various age groups is made by 
using critical difference.  
 
Key words: Tobacco, Gutkha, Agriculture workers, ANOVA, confidence intervals, box-plot, critical difference 

———————————————————— 
 

1. Introduction:  
The smokeless form of tobacco refers to the consumption of 
tobacco, gutkha and snuff. Gutkha is sold in two forms locally 
made and product of gutkha companies. Locally made 
gutkha is prepared at paan centres. The second type of 
gutkha is sold under brand name of companies in sachets.   
Both these type of gutkha contains tobacco. The term snuff 
refers to the tobacco powder which is inhaled in nasal cavity. 
It is also used for teeth and gum cleaning in rural areas. The 
use of smokeless and smoking form of tobacco is increasing 
day by day in India and it has been observed that extensive 
use of Gutkha and tobacco could contribute to the 
development of oral cancer, Shah G et. al.7 . The main 
reason for the use of tobacco in either forms in the rural 
areas is the lack of education and awareness among the 
people. Banerjee SC et. al1 observed people are using 
tobacco as mouth freshening, support for digestion, germ 
killing, astringency, mood enhancement, tension relief and 
oral cleaning. According to GATS3  In India about 10 lakh 
people die due to tobacco related diseases. GATS3 ( Global 
Adult Tobacco Survey) revealed that more than 35% of adult 
in India use tobacco in various forms. According to GATS 
survey figures more than 163.7 million people use smokeless 
form, 68.9 million smoke while 42.3 million use both 
smokeless and smoking form of tobacco in India. Tobacco 
users, smokers and smokeless tobacco users in rural part of 
India is 35%, 15.1% and 29.3% respectively. The tobacco 
situation is unique because of vast spectrum of tobacco 
products available for smokeless and smoking use. 
 

2. Methodology:  
The sample data was collected from 2924 workers engaged 
in agriculture from a cluster of 6 villages Muritizapur, India. 
The main enquiry was set for data on chewing of tobacco, 
gutkha, snuff and smoking in the different age groups from 
the age of 18 years to 62 years.  
 
 
 
 
 
 
 

The persons below 18 years and above 62 years were 
deliberately excluded from the study. Two way ANOVA was 
carried out to test the significance of difference among 
various age groups with respect to use of smokeless and 
smoking form of tobacco and also the significance of 
difference among four categories viz. chewing of tobacco, 
gutkha, snuff and smoking. The 95% confidence intervals for 
each of the above categories are estimated and data related 
to chewing of tobacco, gutkha, snuff and smoking are 
presented as  box-and-whisker plot. Critical Difference (CD), 
the least significant difference for the pair wise comparison 
between the group means is used  indentify the significantly 
different age groups with respect to use of either forms of 
tobacco. 
 

3. Analysis and Results:  
Data is analyzed as Two way ANOVA model for testing 
hypotheses related to differences among age groups with 
respect use of different forms of tobacco. Also the 
significance of difference among tobacco chewers, gutkha 
chewers, snuff users and smokers is tested. The significance 
of difference between smokeless tobacco users and smoking 
forms is also tested.  
 

Age 
groups 

Smokeless tobacco Users 
Smokers Total 

users 
Samples Tobacco 

chewer 
Gutkha Snuff 

18-22 9 26 0 16 51 215 
22-26 13 67 0 47 127 229 
26-30 18 69 1 81 169 319 
30-34 22 84 2 61 169 345 
34-38 14 47 2 32 95 259 
38-42 17 35 4 22 78 263 
42-46 10 22 8 13 53 185 
46-50 13 30 3 31 77 225 
50-54 20 34 8 30 92 289 
54-58 17 14 7 24 62 290 
58-62 28 9 9 13 59 305 
Total 181 437 44 370 1032 2924 

 
3.1. Two way model:   The linear model is 
                    
     ( i = 1, 2, 3, , , ,k; j = 1, 2, 3, , ,h)  
     ( k = 11 and h = 4) 
    μ- General average effect which always constant 

 
 

__________________________ 
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    αi - is the effect due to ith row (age group)  
    βj- effect due to jth column (form of tobacco use).            
    εij- Error effecs due to chance. 
 
3.2. Hypotheses to test 

i. H01: No significant difference among age groups with 
respect to use of tobacco in different forms. 

ii. H02: All the different forms of tobacco are insignificant. 
 

ANOVA 

Source of 
Variation 

SS df MSS F 
observed 

F 
critical 

Rows 4666.909 10 466.691 2.25362 2.16458 

Columns 8755.455 3 2918.485 14.09318 2.92227 

Error 6212.545 30 207.085   
Total 19634.91 43       

  
 
Both the hypotheses under the study are refuted at 5% 
significant level. Critical difference (CD) for testing pair wise  
differences between various age-groups and between 
different forms of use of tobacco is;     (            )       (        )                                 (        )                                       (       )       (     )                                (     )                       
 
3.3 Pair wise comparison:  
As the absolute difference for the pairs shown in the table is 
greater than CD there is significant difference between the 
pairs at 5% level; 
 

Form Significant Absolute difference  

Tobacco  
Gutkha 23.273 
Snuff 12.455 
Smoking 17.182 

Gutkha Snuff 35.727 
Smoking Snuff 29.636 

 
i. Tobacco and Gutkha chewers, Tobacco chewers 

and snuff users, tobacco chewers smokers. 
ii. Gutkha chewers and snuff users. 
iii. Smokers and snuff users. 

 
Pair wise comparison among different age groups 
 

  
Significant 
age groups 

Absolute difference 
between average 

18-22 
22-26 19 
26-30 29.5 
30-34 29.5 

22-26 

38-42 12.25 
42-46 18.5 
46-50 12.5 
54-58 16.25 
58-62 17 

26-30 34-38 18.5 

38-42 22.75 
42-46 29 
46-50 23 
50-54 19.25 
54-58 26.75 
58-62 27.5 

30-34 

34-38 18.5 
38-42 22.75 
42-46 29 
46-50 23 
50-54 19.25 
54-58 26.75 
58-62 27.5 

 
3.4. Confidence intervals: 
The 95% Confidence intervals for average are estimated as; 
 

Sr. No. 95% Confidence interval 
1 Tobacco chewer 16.45455 ± 3.120553 
2 Gutkha chewers 39.72727 ± 13.65385 
3 Snuff users 4 ± 1.919042 
4 Smokers 33.63636 ± 12.06434 

 
3.5 Box plot: 
Representation of various forms of use of tobacco as box 
plot. 
 

 
 

Conclusion:  
It was observed that 35.29% of village workers use tobacco 
in both the forms, viz. smokeless and smoking forms. Use of 
tobacco in Smokeless form is found to 22.64% and that of 
smoking form is 2.65%. It was further revealed that age 
groups differ significantly with respect to use of tobacco in 
various forms. On pair wise comparison using critical 
difference among various forms of use of tobacco we 
observed that there is significant difference among groups of 
tobacco chewers, gutkha chewers, snuff users and smokers.  
Among these forms of use of tobacco there is no significant 
difference between habit of chewing gutkha and smoking.  By 
comparing pair wise differences using critical difference we 
observed that the age groups differ significantly with respect 
use of tobacco in any form. More than 50% percent of people 
in the age groups 22-26, 26-30 and 34-38 use tobacco in 
smokeless and smoking form. Further 95% Confidence 
intervals; for tobacco chewers, gutkha chewers, snuff users 
and smokers are estimated as 16.455±3.121, 39.727 13.654, 
4 ±1.919 and 33.636± 12.064 respectively. There is high 
proportion of people using tobacco in any form, specially use 
of gutkha, in the age group 22-34 years. We suggest 
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counseling to the workers to quit the use of tobacco, gutkha 
and smoking as these people are not aware of effects of 
tobacco and gutkha on human health. 
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Snakes plays important ecological role in food chain. Depletion of these 

animals throughout the globe and their extinction is causing a conscientious 

and diligent task to the people of all spheres of the society to conserve them. A 

total number of 25 species of snakes belonging to 6 families, 22 genera were 

recorded during the study period of six month. Of which 17species belonging 

to non-venomous, 3 semi-venomous and 5 species were venomous. Among 

these 2 species were endemic to India and 7 species shows rare status. 
 

Key words: Snake of India, Maharashtra Snakes, Khamgaon, Dyanganga, 

Snakes. 

  
INTRODUCTION 

 

Snakes are abundant all over the world except Antarctica and some islands. 

Snakes are extremely well adapted to their habitats and plays important role 

in food chain and food web. The snakes are integral part of a forest ecosystem 

as their position in the food chain as predators making them important in the 

nutrients flow. They play key ecological roles in controlling rodents pests. 

They maintain the balance of nature.   The present study was aimed to 

determine the diversity distribution and various morphs of the snake species 

in Khamgaon region of Maharashtra. The study period was August 2018 to 

January 2019. 

 

MATERIAL AND METHODS 

 

Khamgaon is located in the Buldhana district, Maharashtra. Dyanganga Wild 

Life Sanctuary is about 22km from Khamgaon. For the collection Pit-fall trap, 

direct encounter, snake occurrence calls and following the rescue calls of 

snake friends these type of methods were used. The collected species were 

identified by using field guide and books. The collected species then released 

in their natural habitat. If any injured snake species collected then it were 

treated with Veterinary Doctors and released in forest after some time. 

 

RESULTS ANA DISCUSSION 

 

In the present study total snakes comprises six families Typholopidae, 

Pythonidae, Boidae, Colubridae, Elapidae, Viperidae. Out of this families 

mailto:shivavairale@16gmail.com
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Colubridae family shows a dominance and represented 

in dominance order as Colubridae> Elapidae> 

Viperidae>=Boidae>Pythonidae>=Typhlopidae. 

 

There were 22genera recorded out of 25 snake species 

with 6 families during the study period of six month. Of 

which 17species belonging to non-venomous, 3 semi-

venomous and 5 species were venomous. Among the 

venomous species, Common krait, slender coral snake, spectacled cobra, Russell’s viper and Saw scaled viper 
were found. Indian cobra-Naja naja was the most 

abundant followed by Indian krait-Bungarus careuleus. 

The non-venomous species included Bramhminy worm 

snake, Indian rock Python, Common sand boa, Red sand 

boa, Common trinket snake, Indian rat snake, Banded 

racer, Indian smooth snake, Common kukri, Common 

bronzeback tree snake, Common wolf snake, Yellow spotted wolf snake, Dumeril’s black headed snake, 
checkered keelback, striped keelback, Green keelback and Russell’s kukri. Among the semi-venomous species 

Indian egg eater, Common cat snake and Common vine 

snake were recorded. 

Among these snake species Indian smooth snake-

Corenella branchyura and Yellow spotted wolf snake-

Lycodon flavomacutus shows endemic status in India. 

There were Indian egg eater, Indian Rock python, Yellow spotted wolf snake, Indian smooth snake, Russell’s kukri, Dumerill’s Black headed snake and Slender coral 
snake shown rare status. Family Typhlopidae was 

recorded with single species, Pythonidae with 1, Boidae 

with 2, Colubridae with 16, Elapidae with 3 and 

Viperidae 2 species. Family Colubridae showed highest 

percentage 64% and was species rich. While non-

venomous category of snakes recorded with highest 

number of species and semi venomous category found 

to be poor in species. 

 

The present study is a trial to guage the 

data regarding differing kinds of snake species and 

their incidence, abundance and species richness 

and any assist within the data, awareness and 

conservation of snake fauna in this region. 

 

Data analysis:-    

Shannon index (H) = - € Pi In Pi = - (-2.4216) , 

H = 2.4216 

Simpson index (D) = 1/€Pi2 = 1/0.3976  , 

D = 2.5150 

 

 

 

Table 1: Data analysis using diversity indices (Shannon and Simpson ) 

Sr.no Family name No. of species pi pi2 In Pi Pi In pi 

1 Typhlopidae 4 0.0243 0.0005 -7.6009 -0.1847 

2 Pythonidae 3 0.0182 0.0003 -8.1117 -0.1477 

3 Boidae 11 0.067 0.0044 -5.4261 -0.3635 

4 colubridae 95 0.5792 0.3344 -1.0924 -0.6327 

5 Elapidae 37 0.2256 0.0508 -2.9798 -0.6722 

6 Viperdae 14 0.0853 0.0072 -4.9336 -0.4208 

  164  0.3976  -2.4216 

 

Table 2: Data analysis of  No. of  species by Family distribution. 

Sr.No. Family  No. of species 

recorded 

Percentage (%) π chart % 

1 Typhlopidae 1 1/25×100= 4 4×3.6=14.4° 

2 Pythonidae 1 1/25×100= 4 4×3.6=14.4° 

3 Boidae 2 2/25×100=8 8×3.6=28.8° 

4 Colubridae 16 16/25×100= 64 64×3.6=230.4° 

5 Elapidae 3 3/25×100= 12 12×3.6=43.2° 

6 Viperidae 2 2/25×100= 8 8×3.6=28.8° 

Total 25 100% 360°  
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Table.3: Graphical Representation of  Data on basis of Family and Venom 

 
Table.4: Pie Diagram for Family Wise Percentage of Snake Species. 
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1.Bramhminy worm snake  Location:- Garadagaon      2.Indian rock python Location:- Tembhurna      

                                                      

     
3.Common  sand  Boa   Location:- Sutala Bk.                           4.Red  sand  Boa   Location:-Shirajgaon Deshmukh    

                                                       

    
5.Common trinket  snake Locaion:-Area of Garadgaon     6.Indian rat snake   Location:-Area of Garadgaon 

 

                                  
7.Banded racer Location:- Area of  Garadgaon                 8.Indian smooth snake  Location:-Civil line Khamgaon 
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 9.Indian egg eater  Location:- Area of Wadi                     10.Common kukri snake   Location:- Area of Antraj 

 

      
11.Common Bronzback snake Location:-Lakkadganj 12.Common wolf snake  Location:- Rekha Plot  

Khamgaon       Khamgaon  

  

      
13.Yellow spotted wolf snake                                                 14.Dumeril’s black headed snake  

Location:- G.S. college Khamgaon                                           Location:- Area of Sutala Khurd 

    
15.Checkered keelback Location:- Area of Garadgaon      16.Striped keelback Location:- Area of Waghali         

http://www.ijlsci.in/
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17.Green keelback  Location:-Area of Mathani                18.Russell’s kukri snake  Location:-Area of Makta 

 

   
19.Common cat snake Location:-Area of Hiwarkhed   20.Common vine snake  Location:-Area of Varna 

 

       
21.Common krait    Location:- Area of Sajanpuri            22.Slender coral snake Location:- Civil lines Khamgaon 

 

                                       
23.Spectecled cobra  Location :- Vijaylaxmi                       24.Russell’s viper  Location:- Area of Garadgaon   

Petrol Pump Khamgaon 
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25. Saw scaled viper   Location:- Area of Shelodi 
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Survey of sickle cell anemia at Satgaon Bhusari 

Maharashtra India 

 
Prema Ratnaparkhi, Sujata Vilasrao Tale and Dr. Gokul Kale 

 
Abstract 

Sickle cell anemia is the most common form of sickle cell disease (SCD) SCD is a serious disorder in 
which the body makes sickle-shaped red blood cells. "sickle-shaped" means that the red blood cells are 
shaped like a crescent. 
Normal red blood cells are disc-shaped and look doughnuts without holes in the center. They move 
easily through your blood vessels. Red blood cells contain an iron-rich protein called hemoglobin. This 
protein carries oxygen from the lungs to the rest of the body. The aim of study to carry out to assess the 
sickle cell anemia and morbidity pattern in village at Satgaon Bhusari, Chikhali tahsil of Buldana 
district in Maharashtra, India. The subjects were screened by solubility test.  
The present study is community based cross sectional study conducted on date 12 march 2018 at village 
Satgaon Bhusari, tehsil Chikhali of Buldana district in Maharashtra. All 25 participating individuals 
were 1 - 30 years of age. By arranging screening camps village Satgaon Bhusari at places primary 
school, sub primary health center the investigation was conduct by contact & screen each and every 1 
to 30 year age group population by doing solubility test. Detailed history of each individual was 
recorded with age, sex, cast, smoking habit, food habit, family history and morbidity status etc.  
The population was screened by solubility test. 

 
Keywords: genetic disorder, abnormal RBC's, haemoglobin, anemia 
 

Introduction 

Sickle cell anemia is a genetic disorder which causes the expression of defective hemoglobin 
resulting irregularly shaped red blood cells, known as "sickle cells." These sickle cells cause 
problems in the body, often blocking blood flow and causing painful attacks and sometimes 
stroke. Sickled cells have different biochemistry than normal red blood cells and are 
controlled by many free radical processes. 
Patients with sickle cell disease experience both chronic and episodic pain and have a 
reduced quality of life [7]. Painful crisis is the most common reason for emergency 
department use by patients with sickle cell disease [8]. The pathophysiology of a painful crisis 
is not entirely clear, and its determinants are uncertain. Some patients have frequent crises 
and severe disability, whereas others are able to lead relatively normal lives. Much of what 
we have learned about the incidence of complications in people with sickle cell disease 
comes from the Cooperative Study of Sickle Cell Disease (CSSCD)  
 

Material and Methods 
The present study is community based cross sectional study conducted on date 12 March 
2018 at village Satgaon Bhusari, Tehsil Chiklli of Buldana district in Maharashtra. All 25 
participating individuals were 1 - 30 years of age. By arranging screening camps village at 
Satgaon Bhusari at places primary school, sub primary health center the investigation was 
conduct by contact & screen each and every 1 to 30 year age group population by doing 
solubility test. Detailed history of each individual was recorded with age, sex, cast, smoking 
habit, food habit, family history and morbidity status etc. 
The population was screened by solubility test. 
 

Solubility test procedure 

One ml of phosphate buffer reagent was taken in a glass tube and a small quantity of sodium 
dithionite was added to it and was mixed well to dissolve. 
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A small drop of washed red cells was added and was mixed 
well to produce light pinkish violet colour. The test was read 
after 3 to 5 min. It was read as positive, if the turbidity 
impaired the visibility of dark, bold lines on a white paper 
held against bright source of light at one inch distance. 
Negative test was indicated by visible lines. The sickle cell 
solubility test is a simple method that detects the presence of 

sickle hemoglobin, but does not distinguish between sickle 
cell trait and sickle cell disorders. 
 

Sr. 

No. 

Turbidi

ty 
Clarity 

Visibility of line 

through the tubes 
Interpretations 

01 No Yes Yes Normal 
02 Yes No No Sickle cell 

 
Observation Table 

 

Sr. No. Name of patients Gender Age caste Marital status Result 

01 Kunti Ashok Lokhande F 24 Maratha Married -ve 
02 Manish Dilip Hiwale M 18 Mahar Single -ve 
03 Ashwini Gajanan Ingle F 15 Buddha Single -ve 
04 Pooja Dilip Hiwale F 14 Mahar Single +ve 
05 Babita Kisan Jadhav F 15 Maratha Single -ve 
06 Ajay Kaduba Mane M 14 Mahar Single +ve 
07 Akhash Dilip Khandare M 16 Mahar Single -ve 
08 Suraj Santosh Gawai M 17 Mahar Single -ve 
09 Gopal Ramdas Jadhav M 14 Mahar Single -ve 
10 Archana Shivaji Katkar F 22 Kunbi Married +ve 
11 Yash Shivaji Katkar M 3 Bhil Single -ve 
12 Rekha Sanjay Pathe F ZJ Chambhar Married -ve 
13 Jija Brmhanand Gawai F 27 Buddha Married -ve 
14 Ganesh Pralhad Pawar M 15 Maratha Single -ve 
15 Sandip Voman Jadhav M 24 Buddha Single -ve 
16 Vilas Ramesh More M 25 Buddha Married -ve 
17 Varsha Rajkishir Kankal F 26 Buddha Married +ve 
18 Santosh Himmatrao Jadhao M 22. Buddha Single +ve 
19 Shubhangi Suresh Rindhe F 17 Maratha Single -ve 
20 Surekha Ramesh Jadhao F 27 Buddha Married -ve 
21 Vimal Sanjay Khandare F 29 Buddha Married -ve 
22 Archana Shivaji Gadge F 26 Maratha Married -ve 
23 Meera Babulal Pathe F 26 Chambhar Married -ve 
24 Vlukta Gajanan Bhusari F 17 Kunbi Single -ve 

 

Result 
During the study period of two months total persons are 
observed undertake camp. The local status also analyzed 
through seasonal data. The patients observed under the 
camp during the study are listed above.  
 
Conclusion 

Sickle cell anemia is a genetic disorder which causes the 
expression of defective hemoglobin resulting irregularly 
shaped red blood cells. This sickle cell blocking blood flow, 
causing painful attacks.  
In the study, the solubility test was used as screening test, as 
it is easy to carried out in the field setting and rapid method. 
The study shows that most of the cases are in the age group 
of below 30 years. Out of total only 10 to 15% persons 
where observed as a sickle cell carrier i.e. the cases of sickle 
cell a given areas are very rare. 
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ABSTRACT 

 

Ants are abundant insects and are considered 
important in ecosystem functioning they have 
diverse ecological role including nutrient 
cycling seed dispersal. This research is carried 
out from January 2018 to April 2018. During 
this research ant samples were collected from 
the two ecological habitats. In this finding ants 
of about 8 species were found different species 
were collected through different methods and 
recorded their diversity. Species such as 
longicornis, pharaonis, indica, C.sericus, 
hespera, nigra, spathifera, geminate. Among all 
the species longicornis has found at a greater 
frequency while the frequency of species indica 
were reported very less. While considering 
species richness diversified species were mostly 
found in the month of April followed by month 
of January and it was very less in February and 
march during this research ants were collected 
by using pitfall traps, scented traps and hand 
collection methods ants were generally collected 
during morning and was preserved by the wet 
preservation methods.  
 
Key words: Ants, diversity, species, ecological 
habitats, Akola city. 
 
INTRODUCTION 

Ants are one of the least studied 
groups with respect to their taxonomy and 
ecology in India. Species identification of 
ants is difficult because of lack of reference 
collection and the fact that most of the 
available keys are either out of print and 
unavailable are restricted to the ant fauna of 
specific region ants account for an estimated 
30% of terrestrial biomass (holldobler and 
Wilson 1990) and play many important 
ecological role having direct interaction 
with the soil plants and animals at all tropic 
levels  

Ant communities are influenced by 
both biotic and abiotic factors (Cushman 
1993, perfecto and vandermeer1996) 
distribution of ant species varies along 
latitudinal gradients which correspond to 
gradual changes in a certain environmental 
factor such as a climate and vegetation 
factors. Globally there are about 12571 
extant ants species as per the recent 
classification all ants are grouped in 21 sub 
families all the ants species fall into signal 
family formicidae this family is included in 
the super family vespidae of the order 
hymenoptera which is place in the class 
insecta. 

The objective of this study was to 
found the ant diversity and distribution in 
different habitat. Habitat considered for this 
research is PDKV and Nehru amusement 
park. 
 
MATERIALS AND METHODS   

The ants sample were collected from 
various localities on and around Akola city 
within 15km of the city center 3 ecological 
habitat PDKV, Nehru park and residential 
area were chosen for sampling. Akola is 
located at latitude 20.70 north and longitude 
77.070 east. It is at an altitude of 925 ft 
(282m) above the sea level. Akola has a 
tropical savanna climate (koppen climate 
classification AW) and people 
predominantly wear cotton cloths. Akola 
has national weather station which serves as 
the local weather centre. Annual5 
temperature ranges from a high of 48 0C 
(118 0F) to a low of 10 0C (50 0F). Akola 
lies on the tropic of cancer and become very 
hot during summers, especially in may. 
Although it can be very hot in the day, it is 
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cooler at night the annual rainfall occurs in 
monsoon season between June and 

September but some rain does fall during 
January and February. 

 
number Subfamily Species January February March April Total ferquency 
1 Formicinae Paratrechina 

longicornis 
2 3 3 3 11 

2 Myrimicinae Monomorium 
pharaonis 

2 2 2 2 8 

3 Vaspodae Monomorium 
indicum 

3 1 1 2 7 

4 Formicinae Componotus 
sericeus 

2 3 2 2 9 

5 Myrimicinae Chremotogaster 
hespera 

3 1 2 2 8 

6 Pseudomyrimicinae Tetroponeria 
nigra 

1 2 2 3 8 

7 myrimicinae Pheidole 
spathifera 

2 2 2 3 9 

8 myrimicinae Solonopses 
geminate 

2 2 2 2 8 

   17 16 16 19 Total 
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RESULT  
8 species of ants were identified in 

the study area of Akola city at allied region. 
All the collected ants were identified inti 4 
sub families that myrmicinae, formicidae, 
vaspodae, pseudomyrmiciae, all this 8 

species are diversely collected from the 
forest, human habitat and park. 
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Abstract

The Registration of Mobile numbers of consumers is the important part of the using of NOLINE mobile services/

Applications of MSEDCL & is vital part of technological innovation process in the power distribution sector and

mostly responsible for the development of the sector. But the response of the consumers plays a vital role in using of

this services & for that purpose their behavior/preference is the deciding factor for success of ONLINE service of

MSEDCL.As far as consumers and working of MSEDCL is concern in Akola City the effort to be taken by the

MSEDCL officers & employees for awareness for maximum registration of Mobile numbers of the consumers will

decide the spread of online services of MSEDCL amongst the consumers in Akola City which ultimately will benefit

both the consumers as well as MSEDCL.

Key Words: MSEDCL (Maharashtra State Electricity Distribution Company Limited) ,Mobile App, Consumer

behavior.

Introduction

MSEDCL after unbundling of erstwhile MSEB become the commercial organization. Though it is a government

company, they are looking for managing the business in a commercial manner. Also to ensure the sustainability in the

economic growth and to run the business in competition with the private utilities in the State, MSEDCL is always

trying to provide the advance/modern tools/techniques for best services to their consumers & employees. MSEDCL

is having their separate website as ww.mahadiscom.in  wherein  the  details  about  the organization,  its  management

team, operational data, power position, consumers services, centralized call center, various departments & various

important links related to energy departments, news & latest announcements etc. are available on this website.

Various portals regarding consumer's portal, employee's portal, supply portal have been made available on the website.

The MSEDCL being the service sector industry; it has given the prime importance to its consumers. The

consumer's satisfaction & thereof protection of their interest is obligation to the MSEDCL. The Standard of Performance

(SoP) are part of regulation 2005 of ( Maharashtra Electricity Regulatory Commission) MERC. (Practice Directions

Under Electricity Supply Code Regulations,2005-Reducing Processes And Time For Releasing New Connection).

Therefore to extends the good quality of services to the consumers at the affordable rate; MSEDCL has to adapt

the advance technologies like reading of consumers, collection of revenue & different mobile applications etc

ONLINE services have been introduced by the MSEDCL for meter reading, energy bill payments, consumer's

complaints, information of supply availability, information of employees as a part their commitments towards the

technological innovations in the power distribution sector. Further one step ahead with the technological innovations

MSEDCL has launched their services on mobile through various mobile Applications (Apps).

Registration of Mobile Numbers of Consumers

In order to provide the ONLINE mobile services the MSEDCL has started the registration of mobile numbers of

its consumers wherein the consumers could receive the sms regarding the reading, bill payments, status of new

connection, supply instructions etc. This means mere registration of mobile numbers of consumers it becomes

possible to the consumers that the online tracking of the services like New service connections, Various complaints

power supply positions etc.

Hence in the Akola city the Executive Engineer along with other field officers & field employees have started the

campaign for registration of mobile numbers of consumers through the personal one to one contact, news paper

announcement, arranging local camps so as to achieve 100 % registration of consumers in Akola City.

Akola Urban Division

MSEDCL Akola Urban Division is distributing the electricity in the complete City of Akola taking into consideration

of Municipal council area surrounding to 128 square Kilometers & having the population of around 537137. MSEDCL's

infrastructure is spread over across the city as -33/11 KV Substations-15 nos.-33 KV feeders-25 nos.& 11 KV
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feeders -70 nos.and Distribution transformers- 1763 nos. (Source - Akola Divisional Office MSDCL)

Objectives of the Study

1. To study the administrative & Service control methods in MSEDCL with ref. to Akola City.

2. To study the behavior of consumers for adapting the new technology introduced by the MSEDCL  through

Mobile Application by registering their mobile numbers.

3. To study the Role of Local authority viz Executive Engineer In charge of Akola city to inspire the consumers/

customers of MSEDCL and its Impact in increase of registration of consumers.

4. To study the efforts taken by MSEDCL for registration of consumer's mobile numbers.

5. To study the long term benefits to the consumers as well as MSEDCL through this activity of mobile

registration.

Hypothesis:

All the registered consumers are benefitted from the online services of MSEDCL.

Data Collection Method:

Primary and Secondary data is used for this study. Data was collected through structured questionnaires of

multiple choice questions based on objective of study .Structured questionnaire is a formal list  of  questions  framed

so  as  to  get  the  facts

Sample Size & Method:

100 respondent of Akola City are taken as well as Probability Sampling Method is used.

Result & Discussion:

On the basis of Questionnaire:

1. Area wise Classification of consumers according to the category type

The consumers in Akola City are having the dominance of residential category & negligible Agricultural category

2. Area wise Registration of Mobile numbers of consumers in Akola City

Due to some slum area & less awareness the registration of Mobile numbers of consumers in Old City is less

compared to other part of area of Akola city.



ISSN :

2348-7143

Nov.

2019

‘RESEARCH JOURNEY’   International Multidisciplinary E- Research Journal

Impact Factor : (SJIF) – 6.625

Special Issue 207 (A) : Role of Commerce, Management & Technology in

Modern World

186 Website : www.researchjourney.net           Email : researchjourney2014@gmail.com

Peer Reviewed Journals

3. Classification of respondent according to their category type:

The residential consumers have responded more compared to other category type consumers are willing to

registered their mobile numbers & take advantages of ONLINE services of MSEDCL.

4. Classification of respondent according to their Occupation:

The consumers in service occupation have responded more compared to other occupation consumers & are

willing to registered their mobile numbers & prefers of ONLINE services of MSEDCL.

5. Classification of respondent according to registration of mobile numbers with MSEDCL:

Most of the consumers i.e. 96 % of the consumers in Akola city have registered their mobile numbers & are

happy to joined ONLINE services of MSEDCL.

6. Classification of respondent according their response that they are as well as  MSEDCL is benefited

by the ONLINE services of MSEDCL

Most of the consumers i.e. 96 % of the consumers in Akola city have registered their mobile numbers &

benefited from the ONLINE services of MSEDCL.
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Conclusions

1. It was observed from the above data, collected through structures questionnaire that most of the respondent

of Akola city are satisfied with the services of MSEDCL in Akola City.

2. Most of the Consumers are having the residential category type consumers with high impact of revenue

for the MSEDCL

3. It is found that there is high growth of consumers in the subdivision no III, (developing area) of Akola

city. The Concern Executive Engineer along with the Officers & filed employees of Akola city have taken

lots of efforts, arranged camps for maximum numbers of mobile numbers registration with MSEDCL.

4. Since the area is urban area most of the consumers are having the smart phones & & have the knowledge

of internet, websites & awareness about the MSEDCL mobile applications.

5. Being the well-educated & most of the consumers are having the service peoples they didn't have face any

difficulty in mobile registration.

6. Most of the consumers have registered with the Mobile numbers & also downloaded the Mobile applications

of MSEDCL

7. Almost all the registered consumers have utilizing mobile services of MSEDCL and are getting the SMS of

services like reading, due dates of bill payments lodging of complaints, tracking of new connections etc.

8. With all the above services all the registered consumers are benefitted from the online services of MSEDCL

and also MSEDCL is getting benefits of sending mass SMS to registered consumers regarding their

announcements, new updates.

Suggestions & Recommendations

1. With advancement of technology & having good response from the consumers of Akola City, MSEDCL

can go for other new mobile applications.

2. With the registered mobile numbers of consumers, MSEDCL can appeal the consumers at once for payments

of energy bills & payments of Arrears amount to the consumers.

3. In case of default of energy bill amount the MSEDCL can sent SMS as a "notice of disconnection" to the

consumers on mobile which is treated as a legal notice to the consumers & in case of legal matter this will

help the MSEDCL.

4. The lodging of complaints/new services & tracking of them is possible hence consumers shall be allowed

to get the SoP compensation as per the Rules & Regulation MSEDCL (MERC Regulation 2005) .

5. The suggestions from the consumers through mobile application & thereof through SMS can be given

wide publicity & appreciation form MSEDCL so as to encourage the consumers for more suggestions.

6. MSEDCL can develop the system wherein the repetition of complaints, long pendency of various services

&identifying & blocking of mischief of consumers can be done through system only.

7. Finally, MSEDCL now try to explore/identify the high value consumers, defaulter consumers, most beneficial

area of the city, theft prone area of the city & strategically tackle the consumers on merit & plan accordingly

for more revenue, less losses & good services to the consumers for betterment/benefits of consumers as

well as MSEDCL.
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