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Plants are most important biotic component of ecosystem, special attention
must be given to research on improvement of plant growth and utilzation
of plantsfor sustainable development. This book comprises of research and
review papers on various plants; on several aspects like Hypolipidemic
actwity, Biocontrol agent for sustainable environment, Antioxidant
potential of wound healing plants, Effect of polyherbal preparation,
Micropropagation, Natural regeneration, Carbon sequestration potential
of tree sedes Impact on rearing performance, Induced variations in
quantitative traits, Effect of potting media, Effect of Azospirllum strins,
Use of Glinadia, Growth and sporulation of Afternaria, Effect of
biomethaneted spent wash along with bio-compost, Ectoparasite control,
Effect of zein protein coating, Phytochemical Effect, Effect of biofertilizers,
Effect of garbage bio-pesticide, etc. written by professors and researchers.
This book i useful for resarchers, academidans students, nature lovers,
environmentalists, government officiats and policy makers etc.

Sasn puUe WMo sjueld

Pratap V. Nakwade (Ed)

i , Plants: Measures to Improve
Dr. Pratap V. Naikwade s editor and one of authors of this book. He has 2
completed post doc research from USA. He is author of several research G rowth a n d Va n 0 u S US es

papers and books, worked asinvited speaker in International
Conferences recipient of Young Scientist, Outstanding Researcher, The
Environmentalist and other Awards akso got intemational recognition.
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CHAPTER 11
Effect of spent wash with biocompost on the quality and yield of
Sugarcane
V.E. Darandale and K.B. Arangale
Depanment of Botany,
Arts, Commerce and Science College,
Sonai. Tal- Newasa, Maharashtra India
E mail: vithalao.darandale@ gmail.com
Abstract
A ficld experiment was conduwcted on Adsali sugarcane during the year
2015-16 at Research farm of Mula sugar factory Sonai, Dist. Ahmednagar.
The main objective was to study the effect of mw and post biomethaneted
spent wash along with biocompost on the quality and yield of Sugarcane.
The field experiment was laid out in randomized block design with three
replication and ten treatments. The treatment consist Raw Spent Wash
(RSW) and Post Biomethaneted Spent Wash (PBSW) along with Bagsse,
Sugarcane trash, press mud cake, Wheat straw, recommended doses and
Absolute control etc. The result revived among the different treatments
maximum increase in juice quality ie. CCS percentage and CCS MT/ ha
was 1452 % and 16.14 tha” respectively in weatment PBSW + PMC.
Whereas maximum increase in cane yield was recorded 111.20ton / ha™ in
same treatment.
Keywords: hiocampost, press mud, raw spent wash, post blomethaneted
spent wash, sugarcane
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Introduction

Sugarcane crop is cultivated near about 121 different countries of
world and the second largest sugarcane producing country next only to
Brazil. Sugarcane is the commercial cash crop for the production of sugar
and other byproducts such as paper, alcohol, electricity ete. Sugar industry
is the second largest agro-based industry in India next to textile, which
contributes substantially to the economic development of the country
(Darandale, 2015).

The 579 sugar industries in the country produce 14 .5 milliontons of
sugar by crushing 145 million tons of sugarcane. The annual byproduct
production from these industries is 7 million tons of press mud and 7.5
million tons of molasses. Molisses s utilized in the distillery for the
production of alcohol. The agqueous distillery effluent stream known as
spent wash. It is a dark brown highly organic effluent and is approximately
12-1 5 times by volume of product akohol (Rath etal, 2011).

The disposal of distillery spent wash s of serious concern due to its
large volume and high biolgical oxygen demand (BOD) and chemical
oxygen demand (COD). Due to high concentration of organic load,
distillery spent wash is a potential source of renewable energy. The effluent
does not contain any toxic heavy metak as it is a waste from plant
materiaks. [t contairs high amount of nutrients such as nitrogen,
phosphorous, potassium, sulfur and a large amount of micronutrients, The
soil application of distillery spent wash often benefits water pollution
control and utilization for agricultural production (Suganya and Rajannan,
2009). In order to archive improvement in juice quality and cane yield in
sugarcane crop present investigation was carried out.
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Material and Methods

Field experiment was conducted in Rescarch farm of Mula Sugar
Factory Sonai, Dist Ahmednagar Experiment was porformed on Adsali
sugarcane variety CO-86032 The soil was medium black having pH &3
.Electrical conductivity 0.30 De'Mint | Organic carbon 0.69 and available
N,PK was 260 kg/ha , 30 kg'ha |, 314 kg/ha respectively. The experiment
was laid out mndomize block designs with three replications and ten
different treatments.

There were total ten treatments which consist of Ti- Absolute
control, T2- RSW + BC, T3- PBSW = BC | T4- RSW+STC, TS-PBSW ~
STC , T6- RSW — PMC, T7- PBSW = PMC, T8 RSW = WSC, T9-
PBSW = WSC, TI0 — RDF. The Juice guality and yield of sugarcane are
studied after harvesting.

Results and Dissucusion

The data on effect of application of Raw and Post Biomethenaked
spent wash along with biocompast on brix punty, CCS, swrose are
shown in Table 1. The pwrity per cent ranged from 8956 (PBSW ~WSC(C) to
95.8R8 per cent (PBSW+STC). Whereas, CCS percentage ranged from 13.64
per cent (AC & RDF) to 1511 per cent (RSW = STC). The highest content
of sucrose was noticed in treatment RSW + STC (20.85 %), The CCS yield
ranged from E£6 (control) to 16.14 t ha-1 (PBSW = PMC). These resulis
are in conformity with the findings of M. R. Chauhan and A. L. Pharande
(201 7), Bhalerao er al. (2006) and Ghugare { 1994).
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Table 1 - Effect of Raw aml Post Bioow thaneted spent wash alony with
bio compost on juice guality

N Hry "llf‘f)’ (0'SN \Nnerose (N
jaa| Toeaments % % % °% | tna™
| AC 21.30 | 90.38 | 1364 | 1925 | 886
2 RSW = R( 21 $9 a0 S0 I3RS 19 54 1211
4 IR W N 21.50 vi.81 1409 1v.7/49 12.640
3 | KSW=SIC | 2195 | 9508 | 1501 | 2085 | 1258
5 PBSW = STC 21.63 95.88 ISOR 20.74 12.81
"~ ROW - PNC 7170 a1 1104 1977 490
7 PBEBSW - PMC 22.00 02.27 1452 20.30 16.14
g | Rsw=wsc | 2171 | 0033 | 1380 | 1061 | 1205
0O PROW - Wa 71 04 o0 <A 1284 10 A5 17 06
10 RDI ({AST) 21.04 90.25 12.64 19.26 10.5G

1anie £ -ET1eCT O Kaw and rFost BIOmMemaneteda Spent wasn along witm
bio compost on cane and green top yield (t ha™)

S Troatmoent Mo. Cano Vield Croon top Total Vield

No. Yield
1 AC G500 7.05 52 XS
2 |RSW - BC 87.42 9.87 o7 29
i [ FBSW =B X9.4% v.96 00 44
1 ESW = 510 ¥3.x! 2.6 02 04
S |PBSW -STC 84.94 9.66 04 .60
6 |RSW = PM( 106 10 1 3% 11765
7 PROW « PAMT 1w 17 10 12330
13 RSW - WSC 86.79 0.78 96 57
9 |PBSW = WSC £6.9% 9.¢3 96 81
10 | RDT (AST) 77.45 8.98 X6 43




Graph 1 - Effect of Raw and Post Biomethane ted spent wash along
with bio compost on CCS % & CCS MT/ ha
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Graph 2 - Effect of Raw amnd Post Biom ethaneted spemnt wash along
along with bie compost on cane and green top yield (¢ ha ")
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The green top vield of sugarcane mnged from 7.45 to 12101 ha-1.
The hio-compost prepared from PBSW and PAMC show od highest green top
wield {12.10 t ha-1) follwed by RSW + PMC biocompost (11.55 ¢ ha-1]
awd PBSW + BC (9.9 1 ha-1). The cane yicld of sugarcane ranged from
GE00 d 11120 t ha-1. The bio-compost prepanred from PBSW and PAMC
showed highest cane wield {11120 t ha-1) folowed by BSW + FMC bio-
compost {10610 t ha-1) and PBESW + BC (B2 48 t ha-1) Thoes, the yield
pamamciers clearly indicate that the significant response for incrcase in
yiclds dur to application of hio-compost along with BRSW and PBRSW.
Anong the treat ments the wee of PESWPMC showed significant]ly highest
cane and top yield. Jadhay and Savant (1975), Shinde o af {1993)
Chehan and Pharmnde {2007
Comelusion

From the ahowve resulis it & concludod that among the different
treatments Post biomethenated s pent wash and Press mud cake (T7) is most
supenar to ather treatments. [t shows highest increases in juice guality and
yicld of sugancane.
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F.Y. B. Sc. (Botany) (Sem.- |)
Plant Life and Utilization (BO - 111)

Unit Topic Page No.
1 Introduction 1.1t01.13
1.1 General Outline of Plant Kingdom N |
|
2 Algae 21t02.19

2.1 Introduction
2.2 Utilization of Algae

3 Lichens 3.1to3.T

3.1 Introduction
3.2 Utilization of Lichens

4, Fungi 4.1to0 4.21

4.1 Introduction '
4.2 Life Cycle of Mashroom- Agaricus
bisporus

4.3 Utilization of Fungi

5 Bryophytes 5.1 to 5.21

5.1 Introduction
5.2 Life Cycle of Riccia
5.3 Utilization of Bryophytes

4
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INDEX

F.Y. B. Sc. (Botany) (Sem.- )}
Plant Morphology and Anatomy (BO - 112)

Unit Topic Page No.
1 Morphology 1.1t01.12
1.1 Morphology
1.2 Importance of Morphology
2 Morphology of Reproductive Parts 2.1to 2.32
2.1 Inflorescences
2.2 Flower
2.3 Fruit
3 Anatomy 3.1t03.7
3.1 Anatomy
3.2 Importance of Anatomy
a. Types of Tissues 4.1t0 4.22

4.1 Types of Tissues
4.2 Meristematic

4.3 Permanent Tissues
4.4 Vascular Tissues
4.5 Epidermal Tissues

5 Internal Organization of Primary Plant Body | 5.1to 5.15

5.1 Internal structure of Dicotyledon and
Monocotyledon root
5.2 Internal structure of Dicotyledon and

Monocotyledon stem
5.3 Internal structure of Dicotyledon and
Monocotyledon leaf

wid
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F.Y B.Sc. (Sem. =)
INDEX

RS DR L ek Experiment
Sr. No. |

/’gg 13- PRACTICALS BASED ON BO 111 & BO 112 (1.5 CREDITS)

01 Study of Life Cycle of Spirogyra.

02 Study of Life Cycle of Agaricus.

03 Study of Life Cycle of Riccia

04 Study of forms of Lichens- Crustose, Foliose and

fruticose.

05 Study of Mushroom Cultivation.

| 06 One day visit to study Algae, Fungi, Bryophytes and
} Lichens.

l 07 Study of Inflorescence. (Two Practicals)

08 Study of flower with respect to Calyx, Corolla and
Perianth, Androecium and Gynoecium. (Two Practicals)

09 Study of fruits with suitable examples. (Two Practicals)

10 Study of internal primary structure of dicotyledonous root
and stem e.g. Sunflower.

11 Study of internal primary structure of monocotyledonous
root and stem e.g. Maize.

12 ' i
':tudy of internal primary structure of dicotyledonous and

onocotyledonous leaf €.9. Sunflower and Maize.

vi
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Botany (Paper - 1)
Plant Life and Utilization-11
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F. Y. B.Sc. (Botany) (Sem. - Il)
Plant Life and Utilization - Il (Paper —ll)

Unit Topic Page No.
Credit - |
1 Introduction 11t01.9
1.1 Plant Diversity
2 Pteridophytes 2.1to 2.21
2.1 General Characters of Pteridophytes
2.2 Outline Classification of Pteridophytes
2.3 Life Cycle of Nephrolepis
2.4 Utilization of Pteridophytes
2.5 Economics Importance of Pteridophytes
Credit - Il
3 Gymnosperms 3110 3. 19
3.1 General Characters of Gymnosperms
3.2 Outline Classification of Gymnosperms
According to Spdrne
3.3 Life Cycle of Cycas
3.4 Structures of seeds “ iy
3.5 Utilization and economic importance of ‘ 2 € i
gymnoéperms
4 Angiosperms 41to 4.8
4.1 General Characters of Angiosperms
4.2 Outline Classification of Angiosperms
According to Sporne
4.3 Comparative Account of Monocotyledons

.and Dicotyledons
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Bolany (Paper - 1)
Principles of Plant Science

F. Y. B. Sc. (Sem. - II)
Course Code (BO - 122)

(According to New Syllabus of Savitribai Phule Pune University from

June-2019) ,
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F.Y. B.Sc.Botany) (Sem. - 1)}

of Plant Science (Paper —ll
Principles Topic Page No.
Credit - | Plant Physiology and Cell Biology
Introduction 11t01.7
1.1 Plant Physiology
1.2 Scope and Application of Plant
Physiology
Diffusion 21to 2.9
2.1 Diffusion
2.2 Factors Affecting Diffusion
2.3 Importance of Diffusion in Plants
2.4 Imbibitions as a Special Type of Diffusion
3.1to 3.12

Osmosis

3.1 Osmosis

3.2 Types of Solution

3.3 Types of Osmosis

3.4 Importance of Osmosis in Plants
3.5 Osmotic Pressure

3.6 Turgor Pressure

3.7 Wall Pressure

3.8 Diffusion Pressure Deficit (DPD)

Plasmolysis 41t04.6

41 Plasmolysis
4.2 Mechanism of Plasmolysis
4.3 Significance of Plasmolysis

Plant Growth and Growth Regulator 5.1to 5.12

5.1 Plant Growth
5.2 Plant Growth Regulators

Structure of Plant Cell 6.1t0 6.8

6.1 Components of Plant cell

6.2 Types of Cell

6.3 Difference between Prokaryotic and |.
Eukaryptic cell
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Plant Cell Wall

71t07.8

7.1 Plant Cell Wall- Components of Primary
Cell wall, Structures and Functions

7.2 Plasma Membrane - Bilayer and Fluid
Mosaic  Model, Components and
Functions

Chloroplast, Mitochondria and Endoplasmic
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" Introd

(Botany) (Sem. - IV)

.B.Sc.

plant Anatomy

uction to Plant Anatomy

1.1 Introduction
1.2 Definition

1.3 Scope of plant anatomy

Epidermal Tissue System

2.1 Introduction ; .
2.2 Structure, Types and Functions of Epidermis

2.3 Structure, Types and Functions of Stomata
2.4 Epidermal Outgrowths- non-glandular and Glandular
2.5 Motor Cells : '

21t0244

Mechanical Tissue System
3.1 Introduction

3.2 Principles involved in Distribution of Mechanical
Tissues

3.3 Vascular Tissue System

3.1t03.9

Normal Secondary Growth
4.1 Introduction

4.2 Normal Secondary Growth in Dicotyledonous Stem

4.3 Development of Annual Rin i
Tyloses and Lenticel erm, Bark,

4.1to48

Anomalous Secondary Growth
5.1 Introduction

5.2 Causes of Anomalou
s Seconda
5.3 Anomalous Secondary Growth e

Section - Il Plant Emt

/
5.1 to 5.7

mbryology (15 Le
cture
Introduction to Plant s)

Em
6.1 Introduction bryology

6.2 Plant Embryo)
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83 _Scope of Plant Embryolbgltvk)n
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6.1 to 6.3
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Microsporangium and Male Gametophyte

7.1 Introduction

7.2 Structure of Tetrasporanglate Anther

7.3 Types of Tapetum

7.4 Sporogenous Tissue

7.5 Microsporogenesis: Process and its Types

7.6 Types of Microspore Tetrad

7.7 Male Gametophyte: Structure and Development of
Male Gametophyte

71t07.12

Megasporangium and Female Gametophyte

8.1 Introduction

8.2 Structure of Megasporangium

8.3 Types of ovules

8.4 Types of megaspore tetrads

8.5 Female gametophyte: structure of typical embryo sac

8.6 Types of embryo sacs — monosporic, bisporic and
tetrasporic

8.7 Megasporogenesis in Tenuinucellate and
Crassinucellate Ovule

8.1t08.18

Pollination and Fertilization:

9.1 Introduction and definition

9.2 Types of pollination

9.3 Germination of pollen grain

9.4 Entry of pollen tube

9.5 Double fertilization and its significance.

9.1 t0 9.7

10

Endosperm and Embryo

10.1 Endosperm
10.2 Structure of Dicotyledonous and Monocotyledonous

10.1 to 10.5

Embryo.

vil

72



Dr. Ashok R, Tuwar
M.Se. Ph.D.
Arts, Commerce and Science College, Sonai.

Botany (Paper - 11)
Flant Blotechnolog

. §.Y.B.Sc. (Sem. - IV) (80" 242

¢ Dr. Ashok R, Tuwar ¢ Dr, Jagannath D, Barshile 4 Dr. Suresh R, Kale
¢ Dr. Bapu K. Avchar -~ ¢ Dr. Vinayak Lokhande

D, Ao Tuwane s bon woeking s Adminisrae ofir of Muly Eucaton Soxfely Sons o Heod, Dvpeetent of Bisany in Aut,

'

*International Conference ICCCBCE-
e fer P o M PRl of SPPU P e iy
Uiy of e 2017 He

i

4 M

Counthro Moy

oS Kore Hong e, 1

Dr. Jagannath D. Barshile
MSe., PhD.
Shri Anand College, Pathardi, Ahmednagar,

D dugnemath Barshile, wih s
Asoae Prol

geavcharmches publtshed in oot inemnational amls ed peovaedings. Ths cumemty weeds
utd His areas of esdueh ochde s topesces &
by IAEAGI Vicniss He i

liklotal
o & euriance echer, o ol | e s et f

ch propsctssanciad (X and 15U Savitrbal 'k Pame University, b s e member of Indoe

Dr. Suresh R, Kale
M.Se., PhD,
Shri Dnyaneshwar Mahayidyalaya Newasa, Ahmeduagar,

e Seresh R, Kl s comfly wirking

kg ol o Be s compltl o

e 1 s f S Thrm oo Moot Mo e o sl iy e

Projc.He s ls puided s Ressch s b ot Nl und Do

Il

Dr. Bapu K. Avehar
MSe, PhD, and LL. B,

Vidya Pratishthan's Arts, Science and Commerce College, Vidyanagari, Daramati,

gt scaemic

Skl P e

wtharolne xl 1§

Dr. Vinayak Lokhande
M.Se, PhD, SET, UGC-DSK PDF
[SS.LM, Shri Shiv Chhatrapati College, Junnar, Pune,

(maaded) (ABojouyoeiog ueld) Ausos

Vi Lokhde ekt s Asoistun Prodeioceand Hesd, g i 41 S Shiv Mg, s, P, s e
i PITD (Bity) oo 2000 o SFFL
ats) 1 01K D Lk

s 10 yeass of

euhiig&
sectholies, e hasplist
sof by ('S
woupairad T, ), G s By (294, o, andunder

e, o secondry

o Sowatit & DT Research
i percivingh D Degre

SBN : 978-93-24457-37-3

SUCCESPUBLEATION; |

Address ; Radha Krishna Apartment, 535, Shaniwar Peth,
Appa Balwant Chowk, Opp. Prabhat Theatre, Pune - 30,
Ph. No. 24434662, Mobile : 9325315464
E-mail:sharpgroup3 1 @rediffmail.com

Website: www.sharpmultinational.com

o o undegradinte uders

73



(According to New Syllabus of Savitribai Phule Pune University
from June-2020)

Plant Biotechnology (Papex-1I)
S.Y.B. Sc. (Sem. - V)
Course Code (BO - 242)
Dr. Ashok R. Tuwar Dr. Jagannath D. Barshile
(M.Sc., Ph.D.) (M.Sc., Ph.D.)
Arts, Commerce and Science College Shri Anand College, Pathardi,
Sonai. Ahmednagar
Dr. Suresh R. Kale Dr. Bapu. K. Avchar
(M.Sc., Ph.D.) (M.Sc. Ph.D.,LL.B.)
Shri Dnyaneshwar Mahavidyalaya Vidya Pratishthan’s Arts, Science &
Newasa, Ahmednagar. Commerce College, Vidyanagari,

Baramati, Pune

Dr. Vinayak Lokhande

(M.Sc., Ph.D., SET, UGC-DSK PDF)

Shri Shiv Chhatrapati College, Junnar, Pune. @

Price :105/-

SUCCESS PUBLICATIONS

74



B.Sc. (Botany) (Sem. - 1V)

S.Y BO-242)

Plant Biotechnology (

Topic

Page N,

Introduction to Plant Biotechnology

1.1 Introduction
1.2 Scope and Importance of Plant Biotechnology

4.3 Current Status of Biotechnology in India

Plant Tissue Culture

—

2.1to0 2.19

2.1 Introduction

2.2 Concept of plant tissue culture and cellular totipotency

2.3 Basic techniques: Types of culture, Media preparation,
sterilization, inoculation, incubation, hardening

2.4 Applications with reference to: Micropropagation,
Somaclonal variation, Haploid production, Protoplast

fusion & Somatic hybrids, Embryo rescue, Production
of secondary metabolites.

2.5 Commercial Plant Tissue culture laboratories in

Maharashtra and India

Single Cell Protein

s
3.1 to 3.6

3.1 Introduction: Concept and Definition

3.2 Importance of Proteins in Diet

3.3 Pr i
oduction of SCP from Algal Biomass: Spirulina

34 P i
roduction of SCP from Fungal Biomass: Yeast
3.5 Importance of SCP '

3.6 Acceptability of SCp
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T. Y. B.Sc. (Sem. - V)
Electrodynamics (PHY - 352)

Unit Topic Page No.
1 Electrostatics 1.1 to 1.36
1.1 Revision of Coulomb's Law, Gauss Law,
Electric Field, Electrostatic Potential
1.2 Potential Energy of System of Charges
1.3 Statement of Poisson's and Laplace’'s Equation,
Boundary value problems in electrostatics,
Solution of Laplace equation in Cartesian
system, Boundary conditions
1.4 Polarization (P), Electric Displacement (D)
Electric Susceptibility and Dielectric Constant,
Bound Volume and Surface Charge Densities
1.5 Electric Field at an Exterior and interior Point of
Dielectric Problems
2 Magnetostatics 2.1to 2.26
2.1 Concept of Magnetic Induction, Magnetic field
and Magnetic Field
2.2 Magnetic induction due to strength current
carrying conductor, magnetization of matter,
relationship between B, H, and M
2.3 Boundary condition at the interface of two
media (Normal and Tangential components)
2.4 Biot-Savart Law, Ampere's Force Law,

Magnetic force between two current carrying

Vi=
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2.5

loops, Ampere's Circuital Law

Equation of Continuity, Magnetic Vector
Potential (A), Magnetic Susceptibility, Magnetic
Permeability Problems

Electrodynamics

3.1t03.29

3.1
3.2

3.3

3.4

3.5

3.6

Day to day applications of Electrodynamics
Concept of Electromagnetic Induction,
Faradays law of Induction, Lenz's law,
displacement  current, Generalization  of
Ampere's law

Maxwell's Equations (Differential and Integral
form) and physical significance

Polarization, reflection and refraction of
electromagnetic waves through media

Wave Equation and Plane Waves in Free
Space

Poynting Theorem and Poynting vector

Problems

-vii-
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M. Sc. (Sem. - II) (Paper — 1)
Electrodynamics (PHCT - 121)

Unit

Topic

Page No.

Multipole Expansions and Time Varying Fields

1.1to 1.29

1.1

1.2
1.3
1.4
1.5
1.6
1T
1.8

1.9

Multipole expansions for a localized charge
distribution in free space,

Linear quadrapole potential and field,

Static electric and magnetic fields inAmateriaI media,
Time dependent fields,

Faraday’s law for stationary and moving media,
Boundary conditions,

Electromagnetic Induction,

Maxwell's Equations: Differential and integral forms of
Maxwell’'s equations, Displacement current,

Differential and integral forms of Faraday’s Law

Energy, Force, Momentum Relation and

Electromagnetic Wave

2.1to 2.29

2:1
22
2.3
2.4
2.5
2.6
2.7
2.8

2.9

Energy relations in quasi-stationary current systems,
Magnetic interaction between two current loops,
Energy stored in electric and magnetic fields,
Poynting’s theorem,

General expression for electromagnetic energy,
Electromagnetic wave equations,

Electromagnetic plane waves in stationary medium,
Reflection and refraction of electromagnetic waves at
plane boundaries (Oblique incidence),

Electromagnetic waves in conducting medium,

2.10Skin effect and skin depth

-Vi-
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Inhomogeneous Wave Equations

3.1t03.10

3.1
3.2
3.3
34
3.5

Introduction

Inhomogeneous Wave Equation
Lorentz's and Coulombs Gauges
Gauge Transformations

Wave Equations in terms of Electromagnetic
Potentials
D’ Alembertian Operator

Hertz Potential and its use in Computation of
Radiation Fields

Relativistic Mechanics and Covariance

4.1to0 4.26

’
=

Se688 R

Expenmental basis for special theory of relativity
(Michelson-Morley experiment)

Lorentz transformations

Minkowski's space time diagram

Relativistic velocity addition

Four vector potential

Electromagnetic field tensor

Lorentz force on a charged particle -
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M. Sc. (Sem. - II) (Paper —1V)

Physics of Semiconductor Devices (PHOT — 124) (D4)

Unit Topic Page No.
1 Properties of Semiconductor 1.1 to 1.31
1.1 Band structure of semiconductors
1.2 Carrier concentration at thermal equilibrium for
intrinsic and doped semiconductors and calculation of
Fermi level
1.3 Carrier transport phenomenon- Mobility, Resistivity,
Diffusion and Hall effect
1.4 Current density equations
1.5 Excess carrier generation and recombination
1.6 Excess carrier lifetime
1.7 Basic equation for semiconductor device operation
2 p-n Junction 2.1t02.33
2.1 Types of semiconductor
2.2 Direct and Indirect band gap semiconductors
2.3 Basic device technologyl
2.4 Depletion region and depletion layer capacitance
2.5 Current voltage characteristics
2.6 l|deal case-Shockley equation
2.7 Generation-recombination process
2.8 High injection condition
2.9 Diffusion capacitance
2.10 Junction breakdown
3 Junction Transistor and Field Effect Devices 3.1 to 3.31

3.1 Formation of transistor
3.2 Basic current voltage relationship
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3.3 Mathematical derivations current gain factors-
injection efficiency

3.4 Base transport factor and recombination factor
Static characteristics common base and common
emitter configurations

3.5 Power transistors-general consideration

3.6 Static and dynamic characteristics of switching
transistor (second breakdown)

3.7 Unijunction transistor

3.8 Silicon controlled rectifier

3.9 Junction field effect transistor and their energy band

diagrams

Metal and Metal Insulator semiconductor devices

4.1 to 4.35

4.1 Energy band relation at metal semiconductor contacts

4.2 ldeal condition, Surface states and Depletion layer

4.3 Schottky effects

4.4 Current transport processes-Thermionic emission
theory and Diffusion theory

4.5 General expression for barrier height

4.6 Schottky Barrier diode

4.7 Current voltage measurement

4.8 Metal semiconductor IMPATT diode

4.9 |deal MIS diode

4.10 Surface space-charge regions and effect of metal
work function
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T.Y.B.Sc. B (Sem. - V)
Spermatophyta and Paleobotany (Paper - lll)
Course Code: BO - 353

Unit Topic Page No.
Credit - |
1 Origin of Angiosperms 1.1t01.15
1.1 Origin of Angiosperms
2. Speciation & Endemism 2.1to0 2.08
2.1 Species Concepts
2.2 Endemism
3. Classification 3.1to 3.21
3.1 Cronquist System of Classification of
Angiosperms
3.2 APG IV System Of Classification
3.3 Study of Families
4. Herbaria and Botanical Gardens 4.1 to 4.09
4.1 Herbaria
4.2 Botanic Garden
Credit - Il
5. Introduction, General Characters, Economic 5.1to 5.05
Importance and Classification According to
Chamberlain (1934)
5.1 General Characters
5.2 Economic Importance
5.3 Classification According to Chamberlain
(1934)
6. Study of Life Cycle of Pinus and Gnetum 6.1 to 6.33
6.1 Pinus
6.2 Gnetum 1
7. Fossil 7.1 to 7.09
7.1 Fossil
v
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T1.v.B.Sc. (Sem. - V)
Genetics (Paper — Vi)
Course Code: BO - 356

Unit

Topic

Page No,

Credit - |

Introduction to Genetics

11t0 1.6

1.1
1.2
1.3
1.4

History

Genetics

Concept of Heredity And Variation
Branches and Applications of Genetics

Mendelism

2.1to0 2.13

2.1
2.2
2.3
2.4
2.5
2.6
» i
2.8

Genetical Terminology

Monohybrid Cross

Mendel's Law of Dominance

Incomplete Dominance

Law of Segregation / Law of Purity of Gametes
Dihybrid Cross

Law of Independent Assortment

Backcross and Testcross

Neo Mendelism (Gene Interaction)

3.1t03.10

3.1
3.2
3.3
3.4

Gene Interaction

Non- epistatic Genetic Interactions
Epistatic Genetic Interactions
Lethal Gene

Multiple Alleles

4.1t04.6

4.1

4.2
4.3

Definition, Concept and Characteristics of Multiple
Alleles

Examples of Multiple Alleles

Self-Incompatibility in Nicotiana

Linkage, Recombination and Crossing Over

5.1t05.13

5.1
5.2
6.3

54

Linkage

Crossing over

Construction of Linkage Map b ,

point test cross P by two point & three
Recombination

vi
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T. Y. B. Sc. (Sem. -V)
Mathematical Methods in Physics -Il (PH-351)

Unit Topic Page No.
1 Curvilinear Co-ordinates 1.1t01.33
1.1 Review of Cartesian, spherical and cylindrical co-
ordinate
1.2 Transformation equation
1.3 General Curvilinear co-ordinate system: Co-ordinate
surface, co-ordinate lines, length, surfaces and
volume elements in curvilinear co-ordinate system.
1.4 Orthogonal curvilinear co-ordinate system
1.5 Expressions for gradient, divergence, Laplacian, and
curl
1.6 Special case for gradient, divergence and curl in
Cartesian, Spherical, Polar and Cylindrical co-
ordinate system
Problems. )
2 The Special Theory of Relativity 2.1to 2.25
2.1 Introduction and applications
2.2 Newtonian relativity
2.3 Galilean transformation equation
2.4 Michelson-Morley experiment
2.5 Postulates of special theory of relativity
2.6 Lorentz transformations
2.7 Kinematic effects of Lorentz transformation
2.8 Length contraction
2.9 Propertime
Problems.
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Partial Differential Equations

3.1 to 3.21

3.1 Introduction and applications of Partial differential
equations (PDE)
3.2 General methods for solving second order PDE
3.3 Method of separation of variables in Cartesian,
Spherical polar and cylindrical co-ordinate system
(two dimensional Laplace’s equation, one
dimensional Wave equation)
3.4 Singular points (X = Xo)
3.5 Solution of differential equation
3.5.1 Statement of Fuch'’s theorem
3.5.2 Frobenius method of series solution
Problems
Special Functions 4.1t04.24
4.1 Introduction
4.2 Generating function for Legendre Polynomials: Pn(x)

4.3
4.4
4.5
4.6
4.7

Properties of Legendre Polynomials

Generating function for Hermite Polynomials: Hn(x)
Properties of Hermite Polynomials

Bessel function of first kind: Jn (x)

Properties of Bessel function of first kind

Problems
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VIOLATION OF
HUMAN RIGHTS IN
DAY-TODAY LIFE

= Dr. Machhindra Govind Varpe™

Value in general is a part of philosophy. Philosophy is one
of the basic subjects which deals with the basic problems
of mankind. In its discourse, it deals with issues such as
existence, knowledge, values, reasons, mind, and language.
These values such as dignity, liberty, equality justice, ethics,
and morals et.al., have had their significant impact to
shape the human relations in a society. These philosophical
concepts have a profound impact on law.The main aim and
function of Law in any society is to regulate the relations
between men and to alleviate the intensity of conflicts to
promote peace, security, good and orderly behaviour of
mankind to establish a conflict free society.

Values are one of the basic aspects of human rights. The
strict adherence of human rights restores not only to values,
but also in turn able to achieve peace, security and harmonious
living community without any kind of discrimination that
exist between individuals and nation-states.

= Associate Professor and Head, Dept. of English, Mula Education Societys Arts,
Commerce and Science College Sonai, Tal Newasa, Dist Ahmednagar 414105
Maharmshera
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Dignity is another value that regulates the behaviour of
individuals. Dignity is a relative term with regulatory nature.
It prescribes the norms and ethical standards needs to be
followed and adopted. In the day to day inter-relationships,
individuals are expected to behave with one another in a
dignified and honest manner. This concept dictates that
every one of us has to exercise due caution and care in
our relations without undermining the capacities of other
persons. Further, it teaches us not to create asituation wherein
others are made to undergo either emotional, psychological,
physical, tense situations, or to harm their personality.

Since dignity plays a vital role, in regulating the
human relations and for the furtherance of human rights,
(especially, the basic rights of liberty, equality, and freedom),
the Universal Declaration of Human Rights (UDHR), in no
uncertain terms declared that all individuals are equal in
the eye of law. All are deserves to be treated with utmost
respect without harming the dignity of others at all times. If
people across the world follow the ethical norm of dignity
without any deviance, the realisation of right would be easy.
This fundamental norm applies to individuals and States to
follow with strict adherence. In the modern context though
a number of conventions, covenants, and declarations have
been adopted in the international arena, to promote human
rights on the concept of dignity.

Liberty is another concept which play a vital role in the
promotion of human rights. Liberty is an ancient concept.
This concept has its roots in the political philosophy. A
number of philosophers like, Hobbes, Locke, Rousseau, and
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many more hawve articulated Liberty in different contexts.
In simple terms, liberty means, human beings are free to
regulate their relations, and are able to govern their relations,
behave at their own will, and be responsible for their acts.
The concept of liberty is centred around responsibility or
duty. Basing on the acts performed by individuals, liberty
can be enjoyved or achieved. If the acts are bad or performed
with an intention to defray anybody or deprive them of their
legal claims, they not only affect the rights of others, but
also of their own in the long run. This in turn will have an
effect on the realisation of their rights.

The concept of liberty is the basics for the development of
a right. According to Hoblbes, every individual is empowered
to enjoy their freedoms freely without interference of any
other person. In his social contract theory, he argued that the
divine will of kings to regulate the relations and to restrict the
freedoms of individuals is antithesis to liberty of individuals.
The enlightenment of liberty by wvarious political and legal
philosophers, led to a numbrer of political revolutions across
the world. This in turn led to establish democratic societies
on the basis of liberty of individuals to choose their leaders.

In the contemporary era, the excessive arguments
for liberty, and its indiscriminate exercise without strict
adherence to duty by individuals in their Equality is another
important component of human rights. From ancient to
modern times, people are fighting to achieve this in terms
of its practical application to each situation. In general,
eguality proposes to bring all the people into one category,

and apply the principles of law, and justice without any
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distinction, whatsoever it may be among the individuals.
Equality is a relative concept which may be distinguished
basing on a number of factors, and the enjoyment of rights
on an equal footing.

The aim of the Universal Declaration of Human Rights
and the Constitutions of the various countries including
India are to treat all the people on an equal footing without
any kind of discrimination. This may be referred to formal
equality, wherein in the eyes of law all are equal. Although,
all people are numerically considered as equal in the eyes of
law, in providing the amenities or distribution of resources,
all may not be considered or treated as equal in reality. This
is because of the socio, economic, political and cultural
conditions that prevail in each society. In order to uplift the
people who are not equal on any ground specified above,
they need to be given certain concessions and facilities to
improve their status and to reach the equal status with that
of others who are on a high pedestal. Justice in simple terms
may be defined as righteousness, fair and to be treated on
just and equitable grounds.

Justice is an important concept which has attracted a
number of fields especially, law and philosophy. To achieve
absolute justice, scholars have prescribed a number of
factors. Basing on the various factors that are relevant to
each society, and to fill the gap between unequals and equals,
from ancient to modern times, a number of scholars have
advocated various theories to achieve the concept of justice.
In order to measure the concept of Justice, a number of tools
are required. To achieve perfect justice, it lays its emphasis
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on concepts of equality, morality and ethics.

The aim of human rights is to provide such stable
conditions to everyone by the states, which alone could
help to achieve the rights in a justified manner. According
to Plato, Justice being the highest value, and to attain it,
an individual has to be provided with all the necessary
conditions to realise the right, and to discharge his duties
towards society. It again lay emphasis on the actors and
the state as well to discharge every single obligation with
devotion of duty and respect for other values.

Ethics and Morals are considered as equal concepts.
However, there exists a subtle difference between these two.
Morals deal with the personal character of an individual.
On the other hand, Ethics lays its importance on a social
system, which regulates the code of conduct of a group of
individuals. In other words, the morals need to be applied
in each society depending on the values that are acceptable
by a society.

From the perspective of human rights, the concept
of freedom and liberty being basic principles forms part of
moral principles. The concept of Justice, Equality and the
participation of individuals in the socio-cultural aspects of
the community are ethical aspects. Accordingly, every human
being in a society is responsible at all times to strive to achieve
human rights as a moral or ethical subject of society. Value
is the central issue of ethics. Ethics is a normative science of
human conduct in society, which differentiates between right
and wrong, good or bad, proper or improper. The standard,
which makes one to differentiate good from bad or right
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from wrong, is a value. Ethics with reference to human rights
presupposes freedom as a necessary pre-condition. A free man
can take his decision of action and such a decision can be
evaluated as good or bad, right or wrong, proper or improper.
Goodness is the highest of value. Goodness is objective,
universal and rational. Some basic values are: courage,
tolerance, benevolence, kindness and friendship. Values are
instrumental or absolute, intrinsic or extrinsic.

Values provide a standard to decide that an action is good.
The basic issues of ethics/moral philosophy are: freedom,
duty, rights, responsibility, happiness and goodness. Values
are based on common or social consent. They are shared by
all in the society.The above brief discussion of the various
concepts, highlight the significance that human rights can
never be achieved in toto until and unless, we the people
of the United Nations (which includes the nation-states),
discharge the responsibilities with utmost sincerity. This in
turn enables us to achieve, universalization of human rights

without any kind of deviation to race, sex, language,
religion, region, etc. This leads one to learn how to live in a
diversified world, more particularly in the contemporary era
of fourth phase of globalization, wherein the concept of unity
in diversity assumes greater significance than in yester years.

Unity in diversity in general means, people of different
backgrounds basing on their socio-economical, politico-
cultural perspectives have to live like a single family. This
means, the different faiths and characters that people posses
have to live in a compatible manner under a single legal
roof governed by a State. The same is applicable to people
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arournd the world, and the nation-states learn to live as one
community. This being the main aim of international law to
establish a one world concept, it had given birth to human
rights. Its aim is to achieve, the aspirations of profoundly
divided humanity by setting a common standard of norms
for all people and all nations. To accomplish the one world
concept, the mankind has a responsibility to learn to live
harmoniously. Further, it will enable us to achieve the basic
tenets of life, liberty, equality, dignity and freedom of thhought
and expression with due care and caution to promote the
rights of all the people living in different political systems.
This will in turn enable us to claim legitimately the protection
extended by human rights. And, to justify the existence
of man as a human kind liwving under different political
regions. It will help further, to establish the fundamental
goal of United MNations to resolve innumerable problems
that are haunting us both nationally and internationally.
MNearer home, the concept of "wasudhaiva kufuvmbakam', in
the Indian context advocates the same ideology of living
together of mankind with values and morals, which alone
ultimately establish a conflict free society.

Education should encompass values such as peace, non-
discrimination, equality, justice, non-violence, tolerance, to
live in peace and security and respect for human dignity.
These objectives can be achieved only through imparting
humamn rights education, which is an integral part of right
to education. Human Rights and Duties Education helps
in achieving a comprehensive growth of every society.

According to the UN decade document for human rights
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education (1995-2004), human rights education means,
“a lifelong process by which people at all levels of
development and in all strata of society learn respect
for the dignity of others and the means and methods of
ensuring that respect in all societies.”

From the above definition, it is clear that people living
in any society have to discharge their duties with utmost
sincerity at all times without any deviation. Such practices
will promote the freedoms of all and could transform a
society to achieve its objectives.

Human Rights Education promotes respect for human
rights of all individuals. It develops the knowledge, skills, and
values of human rights. It develops the socio-psychological,
human personality.

It helps people and policy makers to evolve the ways and
means to overcome the problems of each nation and that of
the International Community.

It helps to foster understanding, tolerance, gender
equality and develops friendship among all nations and
eliminates racial, ethnic, religious,and linguistic differences.
Value being an important aspect of life, it forms part of
Law and Society. Value being a central point regulates the
relations between individuals; scholars have identified
number of points. By adhering to these points, an individual
can achieve the goals in life. Dignity being another aspect
of value regulates the behaviour of individuals. The human
relations and the exercise of human rights depend on the
dignity, is the most important aspect in the basic rights of
liberty, equality and freedom.
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The entire human rights law has been developed basing
on these aspects. Liberty is another important concept.
According to various scholars, duty alone protects the
concept of liberty. It is this concept that has given a basis
for right. If liberty is not exercised properly, it will result in
upsetting the applecart of rights.

Equality is an important component of human rights.
Equality proposes to bring in all people under one category.
Any kind of inequalities are in existence, it is for the States to
eliminate them through a legal mechanism. This will result
into a classless society.

The aim of human rights is to do justice to every
individual. In order to achieve perfect justice, all the qualities
of human kind and the values need to be followed by every
individual to achieve the realistic concept of justice.

Ethics deals with personal character of individuals. Morals
lay emphasis on the social system. The strict adherence of
ethical practices alone makes a sofiety healthy which in turn
could help the people to realise their human rights. There
exist a number of differences between various individuals in
a society. However, obedience to human rights will result in
living together with unity in diversity among the individuals.
The outcome of it will bridge the gap between nation-states
and to establish the concept of one world.

Human Rights Education teaches us the practice of
various values to be adhered. At the same time, the knowledge
of it, transforms individuals accountable for their acts either
at personal level or societal level. The knowledge of human
rights would also lead us to establish an orderly, peaceful,
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and friendly society both at the international and national
spheres.

Duty is a value that dictates individuals to perform their
moral and legal responsibilities at all times for the promotion
of good to society and to individuals.

According to the UN Convention on torture and other
inhuman criminal degrading treatment 1984, torture
means, Torture is another important aspect in the violation
of one's human rights. This may be inflicted in various
ways and means. In this, the punishment is employed
by wvarious methods. The methods may be physical,
psychological, mental, etc. They are employed either to get
information from a person, or to harass a person as revenge
by apowerful person against a weak person. At times, even
for sadistic pleasure or for no reason also it is employed.
Many a times this is employed by Law enforcing agencie's
against the criminals or an accused to get information in
the investigation of a crime.

Many a times men employee torture against women.
Torture is prohibited by international law of human rights.
The United Nations on December 10,1984, adopted a
Convention against Torture and other Cruel, Inhuman or
Degrading Treatment or Punishment banning its practice in
any form.

The Vienna Declaration and Programme of Action 1993,
otherwise referred to as the World Congress of Human Rights
condemned torture in unequivocal terms. Cruel, inhuman
or degrading treatment constitutes as a form of torture. This
includes to cover a particular situation depending on the
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type of punishment that is inflicted. For example : Corporal
punishment, interment in dark cells, restraining the
movement of a person by keeping him in chains, employing
any method to create fear in the person within visible form
of methods, use of drugs on prisoners, castration or practices,
genital mutilation, depriving the basic necessities, especially
depriving food and water, solitary confinement, or any other
form of methods that are employed against a individual or
group of persons, constitutes as torture.

To prevent torture, cruel, inhuman, or degrading
treatment, the UN constituted a committee of ten experts
elected by the member states. The committee monitors
the implementation of the Convention and makes
recommendations to be followed by the states. Statelessness
means a person not having any legal bond or protection of
a state. Such people are exposed to a number of difficulties
including the denial of basic human rights of life, liberty, and
equality. Many a times they are subject to target of various
crimes by the state agencies, wherein they live as refugees.
They may not get even basic necessary services like social
security, education, health care etc. It is difficult to imagine
such a kind of life.

To sum up, human rights means to treat all as equal.
While concluding this , I remember A.G.Gardiner’s ‘On the
Rule of the Road’: “Liberty is not a personal affair only, but
a social contract. It is an accommodation of interests.In
matters which do not touch anybody else’s liberty”. To keep
others interests intact, we have to sacrifice ours interests and
curtail our likings and disliking.
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CHAPTER GROWTH AND CHARACTERIZATIONS OF ZINC
I SULPHIDE (ZnS) THIN FILM BY CBD TECHNIQUE
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Abstract:

Thin films of ZnS have been successfully deposited by chemial bath depasition (CBD) technique
on ghss substrates. SEM and AFM study shows unlform deposition of thin film. XRD study shows
polycrystaliine cubic structure of ZnS thin film. Optical study reveals the direct band gap 3. 72 &V.
Resistivity study shows semiconducting nature with high resistivity.

1. Introduction

Zinc sulphide (ZnS} s [I-VI semiconductor having 2 high direct band gap (3 7 V), high
refractive Index (2. 35), and higher dielectric constant [1]. These properties of ZnS thin films are
Important for optoelactronic device appiications, such as photoveltaic cells [2), semiconductor lasers [3,
4]. The nanostructures made up of ZnS materfals have attractive applications in optoelectronic and
electronic devices [4]. It has also gained Importance as window layer for Cu (In, G2)Se; based [5]
solarcells,

There are several techniques to deposit ZnS thin fllms, such as spray pyrolysis [6, 7). Pulse
plating technique [8) r. f. sputtering [9, 10], electrochemical [11], and chemical bath deposition
technique [12-24] Among them chemical bath depositon (CBD) Is the economic, low temperature and
no special instrumentation is required. In CBD, controlled chemicl reaction Is important for the
depasition of the thin flms. The depasiticn rate |5 coatrolled by optimizing the bath parameters like
bath temperature, pH of precursor solution, stirring rate and the relative concentration of precursor
solutions in the bath [25]. In this technique substrates are immersed In an alkaline solution contalning
the chalcogenide source, the metal jon, added base and complexing agent [26) In the present
Investigation [ reported, deposition and characterization of ZnS thin film by ammonla free CBD
technique on glass substrate, In this technigue we avolded use of ammonka, which s highly toxic,
volatile and harmful to the esvironment. ZnS thin films are deposited by using aqueous solutions of zinc
sulphate, thiourea, and triethanolamine.

2. Chemical Bath Deposition Technique (CBD)
2.1 Experimental Setup
Fig 1 shows, the schematic diagram of experimental set-up for the depesition of thin films by
chemical bath deposition. it shaws of water bath, chemicl reactica bath, and constant speed mator
cam regulator, substrate and substrate holder.

Water bath consists of thermally insulating walls with temperature controlled system is
provided. During deposition, temperature of water bath is kept constant. By using water, up to 100°C
temnperatures can be varied. If large tempemture i required, oll ks used, cilled ofl bath. Our working
temperature is maximum 80°C, so we used water bath
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Chemicall barth is mmade wp of, 250 ml glass bealer (Borostll madce) cosntaining the mixture: of
chem lcal neactaents. Bt is ke=pt in the constant teemperature: water bath as showms In Fig. 1. The chemicl
readants contalining solutsion s stirmed by magmetic stirrer. A pH mueter probess and thermometer =re
Inserted in reaction bath to mea=< ure pH and tem perature of reaction bathe

Fig. 1 : Sschematic o lagram o solutiom growth techniique (SGT)

Magnetsc Stirrer With Fleater consist af single-phasea. . motorof 14/ 12 H.P. (016 A), wiith
dimmer-stat cusm regulateor to provide proper speed of magnetic stimer, thesre is an ellectric hea ter
plate with thermostat tos malntaln constant temperature of water bath amnd hesnce ®be chemical
reacticn bath. By varyings the heater current the temperature can be changesd and kept comstant: at
particular value.

Subwtrate Holder: Aglas= slide= of special gla=s (blue star make) of dimensicons 75 x 25 x 1. 35mm?
were used as substrates to depasit thin filns. “The moumting of these substrmtes Inside the chemi cal
bath Is Important The susbstmtes are fixed i samphe holder with tighten =crews anad the sample
holder placed wver the chemical bath so that glass slides remaiin verticolily and stationary. The
position of substrate holdier was lower down Im such wary that 273 portion of " the glass substrate will
be in=ide the solution In chemnical bath,

3. Step= of Deposition o Thim Film=

3.1 Substrate ‘Cleaning

In chesnial bath depositon technique, deanimg of the substrate is key past, sinoe the
conta minated surface give=s non -uniform, porowss and nom-adherent film. The commeerdal micrnosoope
glazs slides of the dimensizon 75 x 25 x 1. 35 mme? are wsed! as the sub strates. Thee following proced ures ks
u=ed for cleaning of the substratess,

a) The slides wer-e washed witth water.

b) Then bolled ine concentratesd chromiic acid (0. 15M) for 1 hours, demned by detontoed water

and then kept Bn HNO; sollution for 224 Thowrs.

2
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¢) The substrates then washed with distilled (double) water and
d) Finally, the substrates were dried In hot air and kept in dust free alrtight contalner.
3.2 Preparation of solutions
AR grade chemlcals are used for growth of ZaS thin films. Following chemicals were used,
2) Zinc Sulphate [Za504] (Loba chem.)
b) Thiowrea [NH;-CS-NH;] (Loba chem.)
<) Triethanolamine [CsH sNoy] (Loba chem.)
d) Sodium Hydroxide [N2OH] (Loba chem.)
%) Hydrazynelydrare 80%
f) Trisodlum Citrate
The ZnSO, and NH;-CS-NH; were used 2s source materials for Zn¥* and § lons, respectively.
Solution of ZnS0« and NHz-CS-NHz were prepared separately of concentration 0.125 M and NaOH,
trisodium dtrate concentration of 4 M, 0.12 M respectively using distilled (double) water as a
solvent.
3.3 Deposition of ZaS Thin Films
10 mi prepared ZnSos solution was taken in a 50 ml glass beaker, Under continuous stirring
hydrazine hydrate, TEA, and then NaOH solution were added slowly. Due to formation of 2 Zn(OH):
suspension, Initially solution was milky and turbld. Addition of more NaOH solution led to the
dissolution of turbidity the solution becomes dear and transparent. 10 mi prepared thioures solution
and Senl trisodium dtrate were added slowly by constant stirring. The pH value of final mixture was
about 13. Then the solution was transferred to 25 ml glass beaker. Pre-chaned glass substrates were
Inserted verticailly by using substrate holder. This beaker Is then kept in constant temperature water
bath. The bath Is kept for 1 hour at 809 C constant temperature. Chemical reactions are involved In the
beaker during the deposition process are as follows.

SC(NHzz+ OH: =+  HS+CHN;+ H:0 (1)
S + OH- — 0+ )
ZnS0,+ 2N20H + TEA —»  Zn (OH) (TEA) + Na;50, (3)

NaOH and TEA are added to the Zn®* sait solution, Za[0H): starts precipitating, when the solubllity
product (SP) of Zn{OH); |s exceeded |. e..

Zn*+200+TEA =%  Zn(OH):+TEA (4)
The Zn{OH); predpitate dissolves In excess NaOH solution then complex Zinc sodium
hydroxide Na«Za(OH)s formed.
In*+4N20H  ——» Na JZn (OH) ¢ (5)
Naga (OH) ¢ —  4Na+ HZn0y « 30K + 1,0 (6)
Finally, ZnS thin film formation Takes place via
HZn0r+ HS- —+  InS+20W (7

After that substrate coated with ZnS was taken out, rinsed with distilled water, and dried in hot
air. Film cbtained was uniform, well adherent and blulsh purple In color [24]. The thickness of the
optmized thin films was ~270 nm. This thickness of film does mot show any XRD peaks after
characterization. Film thickness was increased by multiple depositions. In this experiment double
depasition was taken to obtain film thickness ~ 470 nm which gave well defined peaics. Then SEM, AFM,
XRD, EDS, optical, PL, and electrical measurement of as-deposited film were done.

]
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4. Characterization Technigues Used

The as-deposited films of ZaS were characterized for optical, structural, and electrical
properties.
4.1 Film Thickness Measurement

The film thickness measurement of ZaS material was done by weight difference method.
Suppase that ‘m” Is a mass of the film depasited on the substrate which covers area ‘A’ cm?, the
thickness *t' is measured by using known mass ‘m' and density ‘p” of the material, the thickness is

calculated using the equation (8).
e (9
- [AP]

The mass ‘m’ of the film was measured by taking mass difference of mass of substrate after
deposition and mass of substrate before deposition usng 2 single pan sensitive electronic
microbalance.

4.2 Surface Morphelogy and Topography
4.2.1 Scanning Electron Microscopy (SEM)

Surface morphology of ZnS and ZnS/Cu;S thin films was examined for both at lower and
higher magnification powers with help of scanning electron microscope (Analysis station, JEOL,
JSM-5600) Instrument. The flms were first coated with gold-palladium (Au-Pd) layer of thickness
20 nm, using polaron sputter unit, E-5200 assembly before taking SEM for good ohmic coatacts.
4.2. 2 Atomic Force Microscopy (AFM)

Surface topography of the deposited films was examined for both at lower and higher
magnification powers with help of Nanascope Il a Vecco digital Instruments.

4.3 Structural and Compositional Morphology
4.3.1 X -Ray Diffraction (XRD)

The X-ray diffraction technique (XRD) Is used for structural investigation as well as for the
calculation of inter planner distance (d) and lattice parameters.

The XRD study was done by using Bruker AXS DB Advanced model, glancing Inddence X-ray
diffractometer (Cuk, radiation; & = 0.115405 am, glancing angle a=0.15). The X-ray diffractometer
was operated at 20 keV, 100mA. The XRD patterns of ZnS thin films were recorded within the span
of angle 20° to 70%!Scherrer’s formula was used for calculation of average crystallite size of the
material
4.3. 2 Energy Dispersive X-Ray Analysis (EDAX)

The elemental compositions zinc, sulpher, and Cu In ZnS and ZnS/Cu;S thin fiims and were
Investigated with the help of energy depressive X-ray analysis (EDAX) technique. An Instrument
(Analysis Station, JEOL, JSM-5600) was used for EDAX analysis.

4.4 Optical Measurement

The change In percentage transmittance (T %) and absorbence, as a function of wavelength
(2), was recorded by using Shimadza UV-3101PC spectrophotometer, by keeping glass substrate as
reference. The scanning wavelength range is varied from 200 to 1100 nm. This data was further
analyzed for the estimation of the band gap energy of ZnS.

1
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4.5 Electrical Measurement
4.5. 1 Blectrical Resistivity
Two probe method was used to measure electrical resistivity of ZaS thin fiims. The
temperature range was taken as 300 to 459 degree K which was measured by Cromel - Alumel
thermocouple monitored by microveltmeter. Generally, the solution grown ZnS thin films have high
resistivity so four point probe method Is not sultable for measurement of resistivity of these thin
films. A precise digital power supply unit (Testronic-92C) was used as constant voltage source
4.5. 21-V Characteristics
Current ~ voltage (V) characteristics of ZaS thin films was studled using Iab equipment
unit {(model no. 2004).
5. Results and Discussions
5.1 Optimization of the Growth Parameters
In alkaline bath, growth parameters such as molar concentration of zinc and sulphide lons
source solutions, deposition time, deposition temperature, volume of complexing agent (TEA) have
been optimized one by one for maximum obtalned thickness of ZnS thin films.
5.1. 1 Effect of Deposition Time
Fig 4. 3 shows variation film thickness with deposition time for bath temperature 80°C,
molar concentration of zinc and sulphide fon source sclution ks 0.125M and pH is 13. It Is seen from
the graph that the film thickness increases linearly In the Initial stage and becomes maximum and
then decreases slight for Increase in deposition tme. Inftdally thickness Increases and a stage s
reached when lonic product is less than or equal to solubllity product (I P / S P <1), the process
stops. At that ime maximum thickness is attained.

B -
- .-

4

¥ 10 3 4 6 e T
Deposition tme (Minutes)
Fig. 2: Variation of ZnS film thickness with deposition time

Fig 2 shows the variaticn of film thickness with deposition time. It Is ohserved that the film
deposition rate Is higher in early stage and after that deposition rate decreases with Increase in
deposition time. At the depaosition time of 1 hoar the film attain terminal thickness (270 am) and
after that thickness remain almest constant. This is due the fact that, the ionic product becomes less
than solubliity product (1 P /S P £1) and ultimately deposition rate hecomes zero.

5
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5.1. 2 Optimization of Deposition Temperature
Fig. 3 chows variation of film thicknece with tamperature of chemical reaction bath, The

Jepuaitun Goee s 1 howr aud iwndar concents aton of o aid sulphide lue svuice soletor s 0125

MatpH=13.

s o //. \.

18 4 ‘e
104 -

dne /

Film Thicksess (wn]

0 Y a0 70 0 23 100
Beth Yemperature (C)

Fig. 3: Variaton of ZnS Nim thickness ‘fﬂl bath temperaure

Fig. 4. 3 chows the variation of ZaS film thicknese with bath temperature. It wae cbeorved
that the Niim deposidon race s higher in early s@ge and after that rate of deposidon decreases with
increase In bath temperature. It was observed that as the deposition temperature Increases, the
film thickncx Increascs lincarly. The maximum attainsble thickncx la 270 nm at 80°C temperature.
Further Increase In bath temperature, the thickness decreases because at higher temperatures the
rate of nuclel formation from Zn?* and $% lons Increases and solution bath becomes deficient in Zn?+
and £ long, reculting in lowering of thicknese. Ancther rescon ix the colubllity constantx are
temperature dependent [ZY] hence; IHm thickness decreases as Increase in deposition temperature.

5. 2 Surface Morphology and Topography
5.2.1 Scanning Elcctron Microscopy (SEM)

Fig. 4: SEM micrograph of as-deposited ZnS thin fim on glass substrate

150



Thin Film Technology and it's Noveities in Material Sdence
[ISBN: 978-92-91766-93-5)

Fig. 4 Shows scanning electron micrascopy micrograph (SEM) of as-deposited ZaS thin
films. It was observed that the ZnS material cover the substrate well The fine grains are well
defined, spherical, with different sizes distributed over a smooth homogeneous background on
glass substrates. From this Image, It can be seen that the average grain slze (grain size varies from
few nm to 120 nm) of the thin flim was estimated to be about 120 2 20 nm. Agglomerated grains
are combined together by weak bonds and can be separated by mild treatment such as ultrasound
[30].

5.2. 2 Momic Force Microscopy (AFM)

Surface topography Is studled by Atomic force microscopy (AFM). Fig 5 shows 3D AFM
image of as-depasited ZnS thin film. Figure shows substrate Is covered well with spherical and
elliptical grains. Surface roughness of film was found to be 2.7 am which was clculated by using
software provided by AFM microscope. Surface roughness shows particles are spherical In nature.

Fig. 5: 3D AFM image of as-deposited ZnS thin film

5.3 Structural and Compositional Characterization
5.3.1 X-Ray Diffraction (XRD)

Fig. 6: XRD pattern of as-deposited ZnS thin film
Fig. 6 shows the XRD pattern of ZnS thin fiim cbtained by scanning 20 in the range 20° to

700, with a glancing angle equal to 0.5 The three broad peaks observed in the XRD pattern at
7
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around 28.5°, 474 and 56.2 corresponding to planes (1 1 1), (2 2 0), and (3 1 1), respectively.
This gives a cublc Iattice structure of ZnS [32-34]. In addition, | ohserved the Zn[OH); peaks in the
XRD pattern [35]. These peaks may vanish after annealing In vacuum.

The various structural parameters for ZaS$ thin films deposited are calculated wsing standard
formulae {9), (10), and the lattice constant (11) for cublc orystal [36],

2dsiné =ni (%)
- 0944 (10)
Bcosl

a=dVi' +i + b

All these calculated parameters are listed belfow In table 1
Table 1: various structural parameters calculated for ZnS thin films

Avg.D
Composition | 20 (deg.) d(A) hkl a(A) D(nm) (am)
28.49 3.08 111 5.33 89
ZnS 7.4 1.925 220 5.44 10.14 9.6
56.3 1.63 311 5.15 9.7

SEM, AFM and XRD results reveals that the ZnS materfal formed In the film s
nanccrystalline In nature.
5.3. 2 Energy Dispersive X-Ray Analysis (EDAX)
Flg 7 shows EDAX for ZaS thin films (as deposited) by CBD technigue. The elemental analysis was
carried out only for Zn and S. The average atomic percentage of Zn:S was 52. 05:47. 95 (Inset). This
shows that, the depaosited ZnS thin film is stolchlometric.

2 3 [ B 10 12 14 16 18
WA Seale 100 et Qurzor: O 000 ke’ (3 Y

Fig. 7: EDAX spectrum of as-deposited ZnS film
5.4 Optical Characterization
5.4.1 Absorbance, Transmittance and Bandgasp
The optical properties of ZnS thin films were determined from transmittance and
ahsorbance measurements in the range 200-1100 nm (UV-VIS-IR) using spectrophotometer. Fig. 7
(2) shows transmittance and absorbance spectrum for ZnS thin film. It shows an optical
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transmittance over 609 in the visible region. The relation hetween the absorption coefficient o and
the incident photon energy (hv) is given by equation (12).

Alv-E,J (12)

In equation (9) the values of ‘n'h&:r direct allowed, Indirect allowed and direct forbidden
transitions are n=1/2, 2 and 3/2, respectively. To determine the possible transitions, (ahv)'/®
versus hv Is plotted, and the corresponding band gaps were obtained from extrapokting the
straight portion of the graph on the hv axis at & = 0.1The direct band gap was obtained from the
{xhv)? versus hv plot (fig 7 b) and indirect band gap was obtained from the (ahv) /2 versus hv plot
{ fig. 7c). The direct band gap value is found 3. 72 eV while the indirect band gap of the ZnS film was
found 3. 45 V. These two values are higher than that of hulk ZnS material. The higher values found
might be due to the formation of spherical fine grains [37] and presence of
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Fig. 7: (a) Transmittance and Absorbance (a. transmittance, b. absorbance)
(b) Direct band gap of as deposited ZnS thin films
(<) Indirect band gap of as deposited ZnS thin films
9
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Zn(OH); in the film. C_ D. Lokhande et 2l {38, 39] have reported the presence of Zn[OH); in
the depasition Is unavaidable due to the aqueous alkaline nature of the bath. And hence, the
presence of Zn[OH )z affects the physical properties (1. e, higher value of band gap etc).

5.4. 2 Photoluminescence Study (PL)

we
202 e 218 e fare
T .
M
fa
g
TR & . = e oo

Wavalongth |nm}

Fig. 8: Photoluminescence (PL) spectrum of as deposited ZnS thin film

Photoluminescence (PL) technigue measures the spectrum emitted by the radicactive
recombination of photo generated minority carriers. The room temperature PL spectrum of the as-
deposited ZnaS thin film is shown in fig. 8. The spectrum shows a stroag emission at 613 nm. Such
peak is rarely observed by others [38, 39]. The stroag emission peakat 613 nm in my case might be
attributed to deep level emission due to native defects such as interstitial Zn” atoms in ZnS thin
films {29, 40].
5.5 Electrical Characterization
5.5.1 Electrical Resistivity

The electrical resistivity of the ZnS thin film was measured using a DC two-probe method in
the temperature range 300-500 degree K. A plot of inverse ahsolute temperature versus log p for
cooling cyde is shawn in fig. 9. The dependence s almast linear shows the presence of only one

type of conduction mechanism in the film.
e

1000 (K"
Fig. 9: Variation of log{p) Vs. 1000/ T(K-1) of as deposited ZnS thin film
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The high-temperature conductivity is due to thermally activated excitation of charge carriers from
grain boundaries to the region of the grains. The decrease in resistivity with increase in temperature
gives the semi-conducting nature of the film. The resistivity at room temperature was found 0.186 x
10°Q-cm [18].
5.5.2 Current Voltage (1-V) Characteristics of ZnS thin film

——in dark ] 800 &

w2400 Lux
e 6TO0 Lux
——0800 Lux
15000 Lux

Fig. 10: IV characteristics curve of as deposited ZnS thin films for different illuminations

Fig. 10 shows -V characteristics curve obtained from the ZnS flm for different illumination
intensities. 1 cm? area of ZnS thin film an glass substrate was defined and silver paste was applied
{two Ag contacts separated by a distance of 1 cm) to easure the good ohmic contacts to the Rims.
The room temperature dark resistivity was found to be L 6 x 10"Qcm from I-V carve, and it
decreases to 3. 89 x 107 em for incident light of intensity 15000 Lux (calculated from fig. 10).
6. Conclusion:

Thin films of ZnS have been successfully deposited by chemical bath deposition
technique. Uniform depaosition of thin film is obtzined. XRD study shows polycrystalline cubic
structure of ZaS thin film. Optical study reveals the direct band gap 3. 72 eV. Resistivity study
shows semiconducting nature with high resistivity. After studying all these parameters, ZnS thin
films can he suitably employed in photo sensor and cpto-electronic device applications application.
References:

1. ).Cheng D.Fan, H.Wang B. Liu, Semicond. Sd. Technol. 18(2003) 676.
Y. Yusoff, P. Chelvanathan, et. al, Materials Letters, 221 (2018) 216,
L. Thamizhmani, A. K Azad, ]. Dai, and W.Zhang, Appt. Phys. Lett. B6(2005) 131111
AN, Yazici, M. Oztas, M. Bedir, |. Lumin. 104{2003) 115.
T. Nakada, M. Mizutani, Y. Hagiwara, A. Kunioka, Sol. Energy Mater. Sol. Cells 67 (2001) 255
A E Hichoy, M. Addou, |. L. Bubendorff, |. Ebothe, B. E Idrissi and M Troyan, Semicond. Sd.
Technol. 19(2004) 230.1
M. C. Lopez, J. P. Espinas, F. Martin, D. Leinen and | R. Ramos-Barrado, |. Cryst. Growth 285
(2005) 66.
8. K R Munali, . Abirami, T. Balasubramanian, J. Mater. Sci. - Mater. Electron. 19 (2008) 217.

LA AR o N 3

=

1

155



Bhumi Publishing, India

9. J.M.Blackmore and A. G. Cullis, Thin solid films 199(1991)321.

10. L X Shao, K.Changand H. L Hwang Appl. Surf. Sci. 212(2003) 305.

11, Imosohomeh L. Ikhioya, Emmanuel 0. Onah et al, Current research in Green and Sustainable
chemistry 05(2022) 100286.

12, Shammas Mushtag, Sofia Akbar Tahir et. al,, Optik (2022), https://doi. org/10.11016/]. ijlec.
2022. 169088

13, S.D.Sartale, B. R Sankapal, M. Lux-Steiner and A. Ennaocui, Thin solid films 168{2005) 480.1

14, P.Roy.]. R Ota and S. K. Scivastava, Thin Solid Films 515 (2006) 1912.

15, D. A Johnston, M. H. Carletto, K. T. R Reddy, I. Forbs and R. W. Miles, ThinSalid Films 403-
404(2002) 102.

16. J. Lee,S. Lee, S. Cho, S. Kim, LY. Park and Y. D. Choi, Mater. Chem. Phys. 77 (2003) 254.

17, A Antoay, K. V. Murali, R. Manoj and M. K_Jayra), Mater. Chem. Phys. 90{2005) 106.

18. A U.Ubale and D. K. Kulkarni, Bull. Mater. Sci. 28{2005) 43.

19. K Yamaguchi, T. Yoshida, D. Lincot and H. Minoura, |. Phys. Chem. B 107(2003) 387.

20. T.Nakada, M. Hong and E. Hayashi, Thin Solid Films 242{2003) 431.

21. J.Vidal, 0. Melo, 0. Vigil, N. Lopez, G. Contreras-Poente and 0. Zelaya- Angle, Thin Solid Fiims
419 (2002) 118

22, 0.1.Arenas, M T S Nair and P X Nair, Semicond. S Technol. 12(1997) 1323,

23, T.Yamaguchi, Y. Yamamoto, T. Tanaka, Y. Demizu and A Yoshida, Thin Solid Films 375(1996)
2B1.

24, P.K. Nair and M. T.S. Nair, Semicand. Sci. Technol. 7 (1992) 239.

25, A Bayer, D.S. Boyl and P. O'Brien, |. Mater. Chem. 12(2002) 2940.1

26, S.Biswas, P. Pramanik and P. K. Basu, Mater. Letters 4 (1986) 81.

27. J. A Bragagnolo, A. M. Barnett, J. E. Phillips, R B. Hall, A. Rothwarf, J. Meakin, 1EEE Trans.
Electron. Dev. ED-27 (1980) 645.

28. R.S. Mane and C.D. Lokhande, Mater. Chem. Phys. 65(2000) 1.

29, R Maity and K. K Chattopadhyay, Nanotechnalogy 15(2004) 812

30. B. M. Tissue, Journal of Luminescence xx (2010) xxx.

31, L 1 Berger, Semiconductor Materials, CRC, New York, 1997.

32. R Sahrael, G M. Aval, A Goudarzi, |. Alloys Compd. 466 (2008) 488,

33, S.R. Kang S.W. Shin, D.5. Choi, A. V. Mcholkar, J. H. Mcon, Curr. Appl Phys. 10 {2010) S473.

34, Joint Committee on Powder Diffraction Standards, Card 77-2100.1

35. Joint Committee on Powder Diffraction Standards, Card 71-2215,

36, B. Pejova, A Tanuevski, L Grozdanov, |. Solid State Chem. 177 (2004) 4765,

37, P.K.Ghosh, M. K. Mitra and K. K Chattopadhyay, Nanotechnology 16{2005) 107.

38, C.D. Lokhande, H. M. Pathan, M. Giersig and H. Tributsch, Appl Surf. Sci. 187 (2002) 101.

39. C. D. Lokhande, P. S. Patil, H. Tributsch and A. Ennaoui, Sol. Energy Mater. Sol. Cells 55 (1998)
379.

40, 7.Li, B. Liu, X_ L, S. Yu, L. Wang Y. Hou, Y. Zou, M. Yao, Q. LL, B. Zou, T. Cui, G. Zou, G. Wang and
Y. Liu, Nanotechnology 18(2007) 255602(7pp)

1z

156



Physical Education and Sports Science

Dr. Ravindra Baliram Khandare (M.A., M.PEA, Ph.D), Director of Physical
Education& Sports is working &t Mula Education Society Arts Commerce and
Science College, Sona, Tal: - Newasa, Dist:- Ahmednagar (MS) India, affiliated
0 Savitribai Phule University Pune. He did his M.A, M.P.Ed from Dr Babasaheb
- Ambedkar Marathwada University Aurangabad, He has been awarded Ph.D by
“ Dr. Babasaheb Ambedkar Marathwada University Aurangabad. He has

participated in Various State, National, International Conferences and Seminars in aboard Colombo
Sri Lanka, Bangkok Thailand, Chukkaha Bhutan and Bali Indonesia, He participated in
Workshop &Sport Camp at various places as a Resource Person in One day State Level Seminar and
459 Member of Advisory Committee in 4° Intemational Conference at Bali, Indonesia 11" to 16°
May 2018, He s Life Member of the Intemational Federation of Physical Education, Fitness and
Sports Science. He is Life Associations Member of the Indian Federation of Computer Science in
Sports, Heat also published 28 research articles in reputed Journals at State, National, International
level and U.G.C care lst, He is an Assoclate Editor Joumal, acts as an Advisoey Board Member
He has been working as an in M.phil and Ph.D guide in Savitribai Phule University Pune. He is
Ph.D. Research Guide of JIT University, Rajasthan. He was appointed as an Expert (o Examine
Ph.D. Thests at DrBabassheb Ambedkar Marathwada University, Aurangabad and SRTM
University, Nanded, He is Area of Research Interest - Sports Psychology, Physical Education
&Sports, Books Published - Sports Psychology
Reglonal Level Awards-04
() Excellent Research Paper Award 2012 by PETRON Research Journal at Nanded,
(b) Best Teacher Award 2016-17 by Lokranjan Kala Mandal, Nashik

© Bharat Vidya Ratan Award-2018 - Indian Solidarity Council (ISC) New Delh
(d) D, Litt -2018-19University of Asia on the Nomination of Dr. S, Radhakrishnan Research

& Development Center, India

ACHER AWARD-2021; hitps: /asawarda

Introduction * History of Physical Education inIndia * Scope of Physical Education * Basics of

Sports Science * Health and Physical Education * Sports Science and Nutrition * Indigenous
(iames and Health, Fitmess and Personality Development ¢ Sports Science and Sports
Medicine ¢ Physical Education, Sport and Social Inclusion * Physical Activity and Sports
Participation

(©)

\To

Nisha Publications

120/742 npurwa, Kanpur
Email : nishapublications 123@gmail.com
Mob. : 9506361570

o8 sjaodg
PuUe uonjeonpsi [Be21sAyd

OOUWIID

Saepuey)] ‘'d "'d "Id ¢

<
<=
=

wisiey
=2

£

Physical Education
and
Sports Science

Dr, Ravindra Baliram Khandare

157






8.
9.

Contents

Preface

. Introduction

History of Physical Education
in India

Scope of Physical Education
Basics of Sports Science
Health and Physical Education
Sports Science and Nutrition

[ndigenous Games and Helth,
Fitness and Personality Development

Sports Science and Sports Medicine

Physical Education, Sport and Social Inclusion

10. Physical Activity and Sports Participation

Bibliography

Index

20
43
69
9
127

156
171
185
210
233
238

159



H?
*.: j

Dr. Ambedkar Studies Center,
Sant Gadge Baba Amravati University, Amravati

Dr. Babasaheb Ambedkar's
Role in Nation Building

Editor‘s
Dr. Tushar Deshmukh Dr. Santosh Bansod

Registrar Co-ordinator

Sant Gadge Baba Dr. Ambedkar Studies Center,
Amravati University, Sant Gadge Baba Amravati
Amravati University, Amravati

160



Dr. Babasaheb Ambekar's
Role in Nation Building

ISBN : 978-81-940865-8-1

(©) Reserved

Edition : 8th March 2022

Publisher & Printer :
Sant Gadge Baba Amravati
University, Amravati

Type Setting
Sanskruti Printers,

Namuna Lane 4.
Amravati.

Price : Rs. 800/-

All rights are reserved. No part of this publication may be reproduced, stored in a retrieval system or
transmitted in any form or by any means, electronic, mechanical, photocopying, recording or
otherwise, without prior written purmlwun of the publisher. The authors are solely responsible for the

content of the papers compiled in this volume,

responsibility for the same in any manner.

The publishers or organizers do not take any

Printed from the Camera ready copy provided by the editors.

161




INDEX
Sr. R N Pg.
esearch Topl
No. pic Author No.
Damming The Rivers : A Revolutionery Insight In Water | Dr. Indira P
Resource Management pioneered by babasaheb dr. B, R.
1 | Ambedkar, Enlightened One Towards Nation Building 1
During20™ Century in India (An Economic Study in
Historical Perspective)
5 Dr. Babasaheb Ambedkars Perspective of Human Rights | Dr. Sandesh Wagh g
and Nation Building
Expectations of Ambedkarism from us. Dr. Santosh Bansod 12
4 | Independent Labour Party and Dr Ambedkar Dr. Vasant R. Dongare 15
5 Dr. Babasaheb Ambedkar and His Philosophy Dr. Chandrakant Koligudde 18
/ Dr. Jayamma. B
6 Dr. Babasheb Ambedkar's Role in Women Dr. Padmanand M. Tayade 21
Empowerment
7 | Basic Philosophy of Indian Constitution and Challenges | Dr. Nirajkumar D. Ambhore | 26
8 Caste System the Biggest Obstacle in Nation Building: Dr. Manish B. Wadive 31
Dr. B. R. Ambedkar’s Perspective.
9 Dr. Babasaheb Ambedkar: The Architect of Water ana Seema Gholap 35
‘ River Navigation Policy and his Contribution
10 | Dr. B. R. Ambedkar’s Thoughts on Family Planning Dr. Kishor N. Ingole 41
1 Dr. Bhimrao Amebdkar as an Economist Prof. Sangita Virendra i
Dumore
12 | Role of Dr. B. R. Ambedkarin Education System of India | Dr. HarshalR. Nimbhorkar 48
p Dr. Babasaheb Ambedkar's Theory and Practice of Dr. Jagdish Chhaburao
v’ 13 e ; " | 52
*" | Emancipation through Education Sonawane
1 Conceptualising Social Discourse Of Freedom Tn Baby Dineshkumar Ukandi Shinde SE
Kamble's The Prisons We Broke: A Self-Affirmation
15 | Need of Ambedkarism in Current Scenano Dr. Shyam Prakash Deokar 70
16 Contribution Of Dr. B. R. Ambedkar Towards The Dr. Punam Rajsingh Pardhi 7
Nation Building As An Educationist 7
17 Dr. BabasahebAmbedkar: The Pioneer of Women's Dr. Sujata H. Gaurkhede 7
Liberation
18 | Dr. B. R. Ambedkar's Thoughts on Social Democracy Dr. S. Marithai 80
19 | Political Party System and Dr. B. R. Ambedkar Prof. Dr. Anand C. Wele 84
20 The golden views of Dr. B. R. Ambedkar- the great Dr. Sandip Bhimrao Dongare 88
economic philosopher and Emancipatory Economist
21 | =, araraga ardEEy R BAEEE frEn AT faaAry I 90
22 | = amrEe wAzer O e AEAEElE AR | S dgs 96
23 | & amavemdE wrdTET g OO SwEEETGAT TR | 91 S FerE aaears 101

162



IMPACT OF GLOBALIZATION ON

LANGUAGE
AND

LITERATURE

Dr. S. R. Jadhav = Ms. D. D. Tambe = Ms. S. R. Pachore

























Indian Economy \
| after |
New Economic Reforms

|
Prof. Dr. Dnayndeo Eknath Zine i

Sl 1]
S0y Illllll

4

y{p»
Al
W

S il

171



AT, v TRY4 ;- 5 -'IA’n')v.n-ru.‘
= “ZE/Q‘EL :7)“, !E}\\AIKG\:\OAY/ | @,\ CO1NOI]] 11C ',‘\ | ‘V,}l_[(‘a‘p 1 ms

Economy

o RSN ~NDD
First Edition, 2022

ISBN 978-93-94800-00-7

1S publications may

- \ y £ ]
written permission of publ




Caste,
Perceptior

s

Economic

.&ﬁiﬂ‘@u
s Ecos

ture:

L e FLy
Bibliography

‘Index

CO rq;@): \

Sanal

A
n 414

411

onal

05




