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ABSTRACT

Plastic bags wastes pose different
environmental problems and different health
problems to human beings and animals, Many
countries banned plastic bags due to public concem

_over the serious negative impacts on the
environment and animals. The objective of this
survey was to estimate sale angd usage of plastic bags
and their environmental impacts in Chandrapur city
of Maharashira. A questionnaire was used to collect
data from randomly selected respondent, The resufs
indicated that the less portion of the respondents
(46%) use below pcnuissihlesizeplaaﬁ: biags, more
than other level of plastic permissible size, these are
above permissible level (34%6). The usage of plastic
bags depends on different proportion which varjed
with age and sex. The respondent includes male
(83%) and female (17%). Lack of alternative
products (52%) and light weight of plastic (23%) are
the main reasons of widespread utilization of these
products. Among the practices used for disposal of
plastic bag wastes, buming of plastics (32%), open
dumping to surrounding area (14%) and burying
(2%) are practiced by almost all the residents of the

city. Also it varied other practices whig, inglg
different activities of disposal of waste (32%). 39
respondent think plastic creates all MAajor probjeg,
According to the current survey 20%think g
plastic causes animal death, affect matural beauty
an environment (10%) and blockage of sewsy
lines (10%) and [and looks like waste gy
(10%),other than that(10%) think both anima] et
and affect naturg) beauty, likewise (5% )think beth
animal death and Jangd looks like waste area. Tie
findings of the present study also indicated that the
trend of utilization of Plastic bags is increasing from
time to tme. About the adverse effects of et
products jn order to reduce the problems associnted
with plastie ¢ aa s
wastes with people participation
;Edm;mmndw to people not to wt
; USe eco-friendly alternative
rcrials made ffom papey, clothes and natura

= Srs STUDENT'S RESEARCH MAGAZINE
5 EARDAR PATEL MAHAVIDVALAYA, CHARDRAFUR

v%’ ISEng. g ) 3ai)



m-gumiﬁ‘tlm

IPlastic bags have boey iy,
N LT T
{“‘Lﬂlwmm H'I'FH'I Hiil th“‘ i i
hl‘ll}: AIVAIR XSRS i AT |~m: it
avaitable i huge numbers ang o st They ary
okl T exiabed thay Ao IR e

SOHY by i
e used every yeay workdwide ﬁ’i"::::mﬂ':::f
Sead Wilizatipg Ii;

anil oy, VIR b g

Yo%,

atteitted 1 thes cheapness
The vast IRponty of these i

washes wsvally after a single :l:!'l?:: :!.:.: :I,:TI.“
fhat alver :.heir ety inte COVIINITe) plnliul::m
G persist up W 1000 years Withiw I~|a.-~i.|::!II
docomposed by sunlight & oy munu-lmiunf
stevens, 200 LLUNER 20054). Plastic wagte
onstiates & spnificant portion of e total
suicipal golid waste (MRW) seneratod m iy 1y
westumated that approsinately 10 thousan) tns per

day (TP}l plastic waste is generated (Lo 9% a1 2
lacks TDPOrMSW),

Their visibility has been perecived as a
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management of sobid waste. Plastics are non-
bodegradable. They also have very long lifetme &
the buming of plastic waste wnder weontrolled
comditions could also leads w generation of many
azardous air pollution depending upon the type of
polvisers and addives used. However the end of lite
nlastic can be recveled into a secomd life appheation
Wt afler every thermal treatment, degrndation of
plastics takes place toa vertain extent (Mauskar). M.,
SOOK),
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RESULTS AND DISCUSSION

Out of 100 respondents, the more than half
portion of them ( 54%%) used above permissible level
plastic bags as compared to other plastic products
med by respondents these are below permissible
level(46%). This survey indicated that regandless of
sex, age group, majority of the city restdents widely
uses plastic bags in their daily activities. During the
course of our survey, we also obscrved muny
shopkeepers and retailers distributing plastic bags
because of its hight weight (2 395, cheapness ( [4%a)
and easy availability of plastic bags {11%) are also
vire of the rmain reasons of utilization of plastic bays
is lack of aliernative product (52%). From the

objectives of study, Those respondents wha were
willing but not able to attend the questionnaires by

hemselves were belped by comversition

survey, buming (52%), other methods (32%), open
dumping on surrounding environment (14%), and
burying {2%4) are the disposal methods of plastic
bags are the common practices by the people. Of the
female respondents those who bumn plastic bag
wastes were slightly larger as compared w those
females who throw the wastes to the environment.
From the survey, the allemative matenais are used
by the respondents and retatlers or shopkeepers
(11%).The data indicate respondents having
awareness, with alemative solution (11%:) and
without altemative solution (X99%). Without
allermative solution awareness is larger than that the
awnreness with altermative solution. From the study
it was clear that peoples participation in banning of
plaste bags are (%) in selected study area in
Chandrapur ity
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Photos shoewing nuisance conditions caused because of plastics

Table no.1 Usage of plastic bags by respondents

Plastic Availability Ma of Respondents Percentage
Above Permissible Level 54 54
Below Permissible Level 46 46
B
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plastic availavle

1 shove permissible level
1 below permissible level

Figwre : Ussge of plastic bags by respondents

T:hkm:ruﬁmnfuggscafphsﬁcbagﬁ

Se N Usage of Plastic Bags  Ne.of Respondents Percentage
1. i Chespmess 14 14
E: Lak of Alernative Produect 32 e
3 Essily Available 11 11
Y Lipht In Weight 3 23

Figure 2 :- Reasons of mgt: of plmL bags by m;pnmleum

usage of plastic bags

m 1 cheapness

& 2 lack of alternative
product

= 3 pasily availabhle

® 4 lightin weight
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4 Other Practices

disposal of plastic bags

|
y

H 1 open durnping
® 2 burning

3 burying
= 4 other practices |
[

Figure : Disposal of plastic bags by respondents

Table no.4 Awareness by the respondents

Sr. No.
Awareness No of Respondents
B i ; =

Using Alternagiye Solutiong 11

2. B i i
Not Using Alternatiye Solutions

A 89
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figure :- Awareness by the respondents:
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ABSTRACT

Coal mining wastes in the form of waste
rack or overburden material is traditionally
dumped over the valuable lands in India and
worldwide is a common practice. This
overburden dump pollutes the air, soil, water
and land scape by dust, leachate and self
ignition due to lack of suitable ecorestration
practices, However, the impact of different
disposal and treatment of coal mining wastes on
environment and farmland has not been probed
in detail. In this context, a study was conducted
to assess the soil physico-chemical properties
from four coal mine spoils in coal mining area of
Chandrapur city (Maharashtra). In order to
assess the impact of this overburden spoils on
surroundings, samples were collected from
surface to a depth of 15 feet and were analyzed
for physico-chemical characteristics such as
Bulk density, Moisture content, Water holding
capacity, Total organic carbon, Total organic
matter, Electrical conductivity, pH, Total
alkalinity, Phosphate etc, During the physico-
chemical analysis the researcher has found that

[T

Seience

bulk density, Water holding capacity, Moisture
content, TOC, TOM of four mining areas were
lesser as compared to the control sample i.e.,

productive agricultural soil while pH and
conductivity of the overburden spoils was
higher in the overburden spoil as compared to
control sample.

KEY WORDS: Overburden spoils, Mining,
Chandrapur, Impact, Environment

Introduction:

Land is one of the most important
resources on which human beings depend. The
rate of consumption of mineral resources is
continuously increasing with advancement of
science and technoelogy, economic
development, industrial expansion,
acceleration of urbanization etc. Mining of
mineral resources results in extensive soil
damape, altering microbial communities and
affects vegetation leading to destruction of vast
amount of land (Sheoren et al., 2010},

In India two types of mining operated as

"'-I';F EPd STLDENTS RESEARCH MABATINE
: ARG AR PATEL MAHAVIBVALAYA, CHANDRATUR
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opencast and underground mining. QOpencas!

mining is developmental activity, which 15
bound to damage the natural ecosystem by
several mining activities. During opencast
mining, the overlying soil is removed and the
fragmented rock is heaped in the Fﬂl‘mrﬂf
overburden dumps (Ghosh, 2002). Mining
activity, specifically opencast mining, nﬂfn
lead to land degradation with adverse changes 1n
soil texture and structure attributes. The mine
overburden spoil constitutes a mixture of coal
seam, coarse rocks, sand, dust, shale, pebbles
and other impurities (Maharana and Patel,
2013).

Coal is the abundant fossil fuel
resources present in India. Coal mining in India
dates back to the 18" century. Coal has a
relatively high importance for the economical
growth of'a country. Most of the coal production
in India comes from open cast mines
contributing over 81% of the total production. A
large number of open cast mines of over 10
million tons per annum capacity are in
operation. Mining activities particularly
opencast mining in huge forests areas results
into loss of biodiversity, loss of nutrient
qualities and microbial activities of the soil
system. Opencast mining releases huge amount
of mining wastes to the upper part of the land
surface as overburden dump matcrials (Rai er
al., 2011).The average stripping ratio
(overburden to coal) during the last three
decades was 1.97m’/t (Chaulya er al, 2009),
These overburden dumps change the natural
land topography, affects the drainage system
and prevents natural succession of plant growth

(Bradshaw and Chadwick, 1980),

Though minilig activities creay, W
burden on the environment the gy
within the mining sector leags
development and cconomic growyy 4 uu‘
country. But whatcver may be the Mo :};
wealth generated from mining, it shoyjy ot b,
at the cost of environmental sacrifice I“ﬂdingl;
a serious public health risk and Cologiey
imbalance (Goswami et al., 2008),

Pansiy,
to 4

]

Assessment of ph}rsicu-chumical
characteristics of coal mine overburdey spoils
in a chronosequence is of outmost impoyy,
because it not only paves the way of Ereater
understanding the direction of improving g
fertility and bioremediation, but also i pr.
requisite for assessing the process of spyj
reclamation, leading to the vegetational
development/succession with respect to time

(Maharana Patel, 2013),

In the present study an attempt was
being made to determine the physical and
chemical properties of overburden spoils of
selected mining area in Chandrapur. For the
purpose sampling of overburden spoils was
done and their physico-chemical analysis,
comparative analysis and the impacts of
overburden spoils on environment was
enumerated.

MATERIALS AND METHODS

Study area

. Thestudy was conducted in Chandraf™"
city, Maharashtra. The city is located at 19, 31
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‘ N serious problems of
swvaronmental pollution from the lag Twis
decades, The sty was carried out in Durgapur,

!I . -
Padmmapur and  Bhatadi opencast coal mine

Which are situted in north of Chandrapur,
whereas Hindustan |alpethis inthe South,

T
Lica i)
ey ; I'\_.'.". ' ¥ ."I 1 e = - - 1
S A I T R S S S
b L ’ T T s - . Tl
b E) R T « P i g ':n-
¥ gein ¥ ;1 W ‘."'.__
1-_.{:'.! .' . TR LT -._'r'n "-"-.“"-\-‘.'.'.'_. -:{ :':“ ;l.l 8 ;
PR - b 7 SR sttt it A8 et i
View of Durgapur opencast mine
-h " L v, ‘-L . _.!' {
- s L : * ' i_ - !
: -Fll" 4 ] e, R ,.- |
R
!
|
" . e l e i = |
i i1, e T A — —— —

View ol Lalpeth opencast mine
Overburden sampling

In general, coal is a sedimentary fomation,
s the overburden materials melude shale, sandstone
and other impurities s generally Iwupm! al l.I'ue
mining site, during the time ol apencast g, The
overburden samples were collected pmanually
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fromi S em depth. Dunng the sampling tive sol
samples were colleeted rndomby from four mimmng
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sub-samples, which were properly packad within
polyethiylene packets and brovght cactully 11-_111-:
laboratory where physico-chemical analysis of the
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. e sl
averbunden was done, Before physico-chembe

s are atr dricd.
analysis the overburden samples were air drie .
eleaned, erushed in mortar ond pestle and sieve

sl S mesh siee sieve,
Overburden analysis
Bulk density was determined by

pravimetiie method, Water holding capacity and

RESULTS AND DISCUSSIONS
Table 1: Physico-chemical characteristics of ove

rburden spoil

oisture conlenl Wils also 1]L'H:1-'rr!i-n|;11 pli i
Eﬁuctrical conductivity Wis -.I.:lllcrrmtmi by taking
'ipnﬂ.l’wﬁtcr 1:10 suspension I""'"h .I"H Meter g
;:umclfu»::li'wil:..I meier respectively. Total rgamie

g8 okl the overburge
. reanic matter of en
I:_‘Ilfh{-:'n d-l“l ﬂ F=

matcrials was &
method. Alkalinity an
dump materials was.
Spoil/water 1:10 suspension.

jetermined by using Walkley g,
d phuﬁphﬂlﬂ ol the "WﬁhUTﬂ.m
- l‘l-l'.-‘h:."l'l“'i.l'll.'!ll I'|.:,,- t;.kiﬂg

s from four mining area

Parameters | Durgapur Padmapur Bhatadi Taigeth wh -
opencast coal | opencast coal | opencast coal | opencast coal | Agriculturg]
mine arca ming area mine area mine A I:d
[Control |
Bulk density [102gem® | T12glem® | 107gem’ | L1Oghem™ | L19gkm®
WHC 20.31% 24.47% 31.55% 36.22% 257%
Muoisture 0.70% 0.22% 0.73% 0.25% 1.85%
TOC 0.93% 1.09% 0.77% 1.09% 2.18%
TOM 1.59% 1.87% 1.32% 1.87% 3. 74%
Conductivity | 0.14 0.19 0.28 0.21 0.03
mmhos/cm mmhos/cm mmhos/cm mmbhos/cm mmhos/cm
pHl ) 0.88 8.82 9.04 7.29
Alkalinity 04632 mg/g | 04264 mg/g | 03731 mg/g | 0.4555 mgfg | 1.041 mg/g
Phosphate o/Mmgle [(0730mg/z | 0.616m glg 0.984 mg/g 2.73 mgg

Bulk Density: Bulk density of overburden material is the mass of the overbur
Fiable 1 show that the bulk density in all the samples varied from 1,070/
(1.02e/cm ) of bulk density was observed ui Durgapur site,
was Tound in Padmapur site, The agnculiorl soil sampl
densaty, The graphical representation ol bulk density is shown in i 3

den materials per unit volume.
giem to L1 2gem’. The minimum value

¢ showing the control value 1,19 glem’ of bulk
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Fig 1: Bulk density of overburden samples of opencast mines

Water holding capacity: Water holding Capacity of overburden material varied from 20.31% to
36.22%. The minimum value (20.31%) of water holding capacity was observed at Durgapur site.
The maximum value (36.22%) of water holding capacity was found at Bhatadi site. Both the values

were lesser as compared with agricultural soil sample i.e., 42.57% .The graphical representation of
water holding capacity is shown in figure 2.
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Fig 2: WHC of overburden samples of opencast mines
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g ontent Was found to be lowe,
f moisture & ;
Molsture content: Tn ol the sampling sites pﬂﬂ;tj;'g:;;l Durgapur Site, ﬂ-ﬁ;f‘*" ﬂ-ﬁ:ﬁ? :':_?lﬂize-r. a.
i wila, 1L 5 i
moisture -:-l;'mh':ﬂ::n.: found “'““1’,':},1:::::.:;“‘”" The Mﬂiuﬂ:_m Eu;l:::r:t ; "?:E::imhﬂwn 4 ﬁ:l::: ;g :
ite, indicati 1l : oi! ! _
Coniotthat contans 1. 85% moistae Thegraphical epresentafion 7 7
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Fig 3: Moisture content of overburden samples of opencast mines

Organic carbon: Organic carbon is an index of dump materials productivity and the amount of carhar
broken down from plants and animals that stored in soil (Dekka ef af,, 2008). Organic carbon levels grater
than 0.8% is rated as good quality of soil or dump and less than 0.4% is rated as low quality of dump (Ghesh 2
al., 1983), The present study showed percentage of organic carbon ranging from 0.77% to 1.09% indicating
presence of low to medium organic carbon hence medium productivity value of the dump sample. The
increase in organic carbon at Padmapur and Lalpeth site may be due to the accumulation of leaf litter and their
decomposition to form humus and vice versa. The agricultural soil sample showing the control value iz
3.74% of total organic carbon, The graphical representation of organic carbon is shown in figure 4.
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Fig 4: TOC of overburden sample of opencast T
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Fig 5: TOM of overburden samples of opencast mines

Electrical conductivity: EC is the common measure of dump materials salinity and is indicative of the
ability of an aqueous solution to carry an electric current, The rock composition determines the chemistry
of the dump materials and ultimately affects clectrical conductivity (Rai ef al,, 2011). EC values within
the pange of 7 to 8 da/m may be accepted as fair and soil/spoil with an EC value 8ds/m should be
considered to be of poor quality (Rai ef al,, 2011). During study period, EC was found to be ranged .14
m mhos/cm to 0.28 m mhos/cm in study area. The minimum value i.e. 0.14 mmhos/cm of conductivity
was observed at Durgapur site. The Maximum value 0.28 mmbos/cm of conductivity was found in
Bhatadi site. The agricultural soil sample shows 0.03 mmhos/em control value of Electrical conductivity,
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Fig 6: Electrical conductivity of overburden samples of opencast mines
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T important because soil soluy; .
fution is very imporian ;e
"t to grow, thrive and fight of diseages

{e. The maximum valuei.c. 938 of pi ..

pH: The pH of soil or more precisely the pH of the walt oo
in it nutrients such as nitrogen, potassium and phosphoeis

- - adi si
2002). The minimum value i.e. 8.82 of pH was found ot Bh." 1 valie 0F pEL.7.29, The ress
found in Padmapur site, The agricultural soil sample showing the contro hs ofpiy
are shown in figure 6,
P R
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TS SR
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Fig 7: pH of overburden samples of opencast mines

Alkalinity: In the present investigation alkalinity of the dump materials was recorded in the range of 0.373)
mg/g to 0.4632 mg/g. The minimum value (03731 mg/g) of alkalinity was observed at Bhatadi site, The
maximum value (0.4632 mg/g) of alkalinity was found in Durgapur site. The agricultural soil sample showsg
the control value of Alkalinity 1.041 mg/g. The results of alkalinity arc shown in figure 6.
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Fig 8 : Alkalinity of overburden samples of opencast m:
mines
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Phﬂpllltﬂ: In the present Eh.]-d}r Phﬂﬂph
. ' ate wa
selected opencast coal mines areas by  found to be rangeq from 0,616
mg/g at the Lalpeth site and 1gye, v ]“WW_ et phosphate COntent was found Mg to 0.984 mg/j in
poch S il alue ie. 0.614 MB/g Was recarded el to 'h:r maximum i.e. 0.984
shown in figure 9 ue of phosphate 2 T3 mg/g. The .  Bhatadi site. The agricultural soil
meﬂiltﬂ.[ m‘ml&tlﬂn of Phﬂrﬁ.phate s
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Fig 9: Phosphate of overburden samples of opencast mines

CONCLUSION :

. From the above study, it can be concluded
that bulk density, WHC, Moisture content, TOC,
TOM of four mining areas were lesser compared to
the control sample i.e. productive agricultural soil,
pH and conductivity of the overburden spoils was
higher as compared to contral sample. Physical and
chemical properties of the overburden dump
material plays vital role in deciding the type of
vegetation and plant growth also. Any alterations in
these characteristics have adverse effects on the

fing covi L
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ABSTRACT :

The fundamental survivelance of life is
nothmg bt water that pandemic give concedence 1o
potability. Wter is fscinating universal solvent has
the capability 10 dissolve many substances
assoc isted with organic and inorganic COMmpounds

The calibration of water predominantly
broach to the compound of waler present al the
optimum level for commodious of plant and animals
This study was intended 1o extimate current starus of
physico-chemical characteristics of Mana Lake af
Chandrapur District, Maharashtra. Distortion in
physico-chemical parameters such as water
Temperature, ph, Electrical Conductivity (EC), Total
Hardness (TH), Calcium Hardness {Ca-H),
Magnesium Hardness (Mg-H), Toal Alkalinity
(TA), Chloride (C1), Fluoride (F), Dissolved
Oxygen (DO), Carbon Dioxide (CO). During the
present investigation, number of fishes spocies like
Wallago attu, Labeorohita, Catlacatla, eic were
cataloged and benthic macro invertebrates like
Tubifextubifex, Diptera larva, Pila globose, etc
were also recorded from Mana Lake. Abundance is

due to the casy squeak of protem-rch mverichraie
means benthic organims and plankions. Carps
show good productive ground for fish cubge
practice in Mana Lake.

KEYWORDS:

Physico-chemical parametens, ecosrysiem,
Water, Benthos, lchthvofauna

INTRODUCTION :

Water modality mention 10 all phyacal
chemical and ological ¢ harsctersstics of water It is
determined by varwus physical, chemical and
buological parameters of the water hody. Wates
dutinctive festures playy an importanl role m the
growth and survival of squal orgamsma. Al
obligalory for retrieving Optimum . augmentation
and production. Study of the physsco-chem ical |
I:llﬂln:un.uru UMl ecowvslem o basx for
understanding its biological productivity, Although
sach factor plays s individual role but it is the
I'-.'"m EH:':ﬂ of 'i-"-mq. PErATTCiery \.h.;..
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determines the composition and productivity of the
flora and fauna. Among physico-chemical factors
influencing the aquatic productivity; Temperature,
ph, Electrical Conductivity (EC), Total Hardness
(TH), Caleiom Hardness (Ca-H), Magnesium
Hardness (Mg-H), Total Alkalinity (TA), Chloride
(€1, Fluoride (F), Dissolved Oxygen (IX0), Carbon
Dicwide (Cn,).

Benthic macro invertebrates are important
groups in water quality monitoring as these
organisms are static and integrate the pursuance of
pollution. The abundance and alloting of benthic
fauna depends on physical and chemical conditions
of the bottom of a water body. The benthic
organisms serve as bio indicator of environmental

deterioralion as they are constantly exposed 1o
different kinds of pollutants in lake sand streams.
They can be uwsed as barometer of overall
biodynamic in aquatic ecosystem.

MATERIALAND METHODS :

For the present study, various physico-
chemical criterion of the water bodies were been
taken into . Waler samples were collected from four
sites of lake. The parameters of collected water
sample like ph and EC were measured immediately
on the spol at the time of sample collection by using
portable ph and EC meter respectively. The various
physico-chemical parameters were analysed.

RESULT AND DISCUSSION : Mean values of physico-chemical parameters are presented in Table 1,

Temp. EC TH Ca-H MgH TA ClI F Do  Co,

Code i FH
C uslem mgll. mpl mgl mgl mgl mgl mgl mel
Sie 1| 32.3 3 347 12 432 | 1678 | 302 | 2899 | 1.68 2.25 0.7
Site 25] 339 5.1 241 144 448 242 344 3698 | 171 71.20 0.3
5

Sited | 31.5 49 247 100 432 | 1385 ] 310 | 3498 | 1.73 .00 0.9
Sited4 | 311 5 340 96 448 | 1249 | 318 | 37938 | l.a6a T.40 oy

Table 1: Showing physico-chemical properties of collected water sample of study area.
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Lacation

In the presenf investipation six macro invertehrate species were recorded from Mana Lake.

Tahle 2 : Showing the diversity of benthic macro invertebrales in the Mana Lake at Chandrapur during

2013-14,
Sr. No. Phylum Benthie Macro Invertebrate

1 Annelida Tubifextubifiex

2 Arthropoda Dipiera Larva

3 Arthropoda Chironomaus Larva

i Arthropoda Anopheles Larva

5 Mollusca Pila Globossa

[ Mollusca Thiaratuberculata
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Tubifextubifex Diptera Larva
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Anopheles Larva Thiaratubercilata
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‘Table 3: Showing the Ichthyolaunal diversity in Mana Lake st Chandrapur during 2013-14.

Sr. No. Order Family Scientific Name Commaon Name .
B Siluriformes Siluridae Wallago attu _[Fresh WterShark (Savads) |
2 Cypriniformes Cyprinidag Labeorohita Robu i ,
3 Cypriniformes Cyprinidae Cimthinanmrigala Wrigal {Mavan) :
4 T Channidae Channa Punctatus | Spotted Snake Head (Saur) |
5 Pereifirmes Cyprinidae Ophiocephalus Channa
i Cypriniformes Cyprimdae Catlacaila Katla
7 Silunformes Clariidae Clariasbatrachus Mangur

Wallago attuLabeorohita

CirrihinamrigalaChannaPaunciatus
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Ophiocephalus
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DISCUSSION

In Annclida, Tesiferbifer recorded from
pvo gites. 1 inereases with eutrophicsiion of wats
hady. This is inconformity with observation of Cole
and Underhill, 1965 and Khinchi ef al, 2007
Among the insects, the indicator species such s
Chirpnoniois larva was reconded in Mang Lake
indicaiing the polluted siatus of 1he scosysiem
Same stydy was done by Prat and Ward, 1994
Chiroronrousfarva showed il domirance in gl the

ey g BENT S B CEARTH MG aLing
AR FATTL AR TNFLLAY & CTL LR gLy

~f
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Clariashatrachus

2

Callacatla

sesons i Jununa Loke | Khinchi et al, 2007) lots
present investigation, Mollusca species Pl
plobossgandThiata  tuberculate were found
Similarfy same species showed s dominance B
Junoma Lake (Khinchi et al, 2007) This sub
revealed the occurance of seven fish &5
belonging 0 family Siluridae, Cyprod®
Channidae, Clariidse. Gujar, 1992 and Pradiss
1997 also recorded these species in Wardha ™
Yadav, 2004 and Yadav, 2006 reported 13 997
Emﬁ“lhwmllmnmr




CONCLUSION:

The present study betrayed that there was a
varizlion in some physico-chemical parameters and
muost of the purameters were in normal range. The
wuler quality of Mana Lake is chemically safe for
buman use, except for drinking purposes. The study
concede that presence of indicator species such ns
Chironomous larvae, indicaies the polluted status of
thiz ccosyslem. 01 is however csseotial that
conservation efforts should ensure that the comeni
status of the fish fauna s maimtained by minimizing
the use of methods to catch fish disproportionately.
Calching fish should be banned in this area to
prevent depletion of Tish diversity. The conservation
of [chihyofauna of this ecosystem can be achieved
by introducing scientific fish faynal conservalion
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OLLEGE CAMPUS AND ITS Sm“uﬂhmq

GREEN AUDIT IN THE Gmm HTRA)
CMD nrag Koulkarni, A 5. Bele

o il hibhagaind1 @gmail.com

: ; of a region gives us comect understang;
ABSTRACT: - The exploraion vegsation WEELL 0 o oiding o the biodiversityof

i

j fonn. Wy
resources fo ﬂmhﬂmmlﬂrhm“hm'm imed a1 dater: ,t“"P'-IilH
maimtin?ing;i:inlcgritr by incorporating native "]”'1.3'“,:.,.11-.~ m?hih:: imm ::nmm, "Bthe gy
species in college campus. The species will be Went 0 F0 e o, Mo
PRMAN GG 0 S pmnmfmﬁ:ﬁ which are listed and EH#EDTIH. i hﬂfh" Ingy

= ra am

Fhaseibie 6 spuciea Deloupg b0 = I Green Audit and how it is operated. So this study i con Ma'.

abave topis is selected to know the concept of o : : .
study, The methodology is adopted for this paper by collecting information. Personal views and apinjgq

included in this paper.
EKEYWORDS: -Green Audit, Ecosystem, Biometeorology, Pedology.

INTRODUCTION : - India is one of the twelve-mega bindiversity countries of the world having g,

vegstation witha wide variety of plants. The biogeographic position of India is 50 unique that all kenvwn typey

of ecosysiems ranging from coldest place like the Nubra valley with -5700c to dry desert conditions ¢
Rajasthan and Gujrat fo the tidal mangroves of the Sunderban. India is rich in all the three levels of
biodiversity such as species diversity, genetic diversity and habitat diversity. There are about 426 Ko
representing different habitat diversity that gave rise to one of the richest centers in the world for plant geset
resources in Chandrapur, Gadchiroli region. The college campus is well maintained having a botanical garden
with herb, shrubs and trees. Since its inception many imitiatives are taken by the institution to make o
campus cco friendly by adopting measures such as plantation of trees and waste management. Plantation of
saplings is regularly done in the vicinity of the campus. Biodiversity studies and eco-friendly activities ma
students aware aboul environment and ils growing problem.

MATERIALAND METHODS :- Chandrapur district, is located at 19.590N latitude and 79 480Elongind:
in the Eastern Maharashtra. The district is quite hot in summer, and there is general dryness in other moafis.
but not in monsoons. The average annual rainfall for the district is 1,420mm. The mean daily minime
temperature is 11,60C and daily mean maximum 29.80C. It rises rapidly after February and May is the ot
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(oloRY reveals that the area is subtropical, dry sub-humid with vt Gl Wik
. Maoisiune amd

L ” cafure FEgime.
L1 - '|||_ I‘-‘I“I'E b
e of the college is Sardar Pate -
o ThE |'|.ﬂ.1'||¢ cE ar Pptel M“lll]"i'l . L . )

f‘" \JREA e scation of the college is Chandrapur, M j:;:::hl:n:hg.f WAICI- S ey Aty
:’d ﬁ.__,,nl.':-:jh cac.im 18 recognized college. This is managed h;r :L:h,ﬂ" College. website is
i q : : ey S i
! ﬂ“;-:;-ﬁ‘f ge WS Fﬂﬂ‘-‘ﬁhcd in .I‘unE_ 1970, All facilities are availnble in the ;mb;: _T:::ﬁt:hm

o Jand Universitys ﬁ:nﬂﬂhlmll- Many types of plants are pr g :':ullr_g.—:,: mlleghe
,ﬂi‘“’ ® ol the college. The biometeorology is i inter-discipli i Sy ".“:"
ding 01 Fhtuici : A plinary science studying the inferactions
" ’mhﬁph;nc pwﬂtﬂf“ " B TgAIkINA. (Plants, animals and humans). The climaie of the area i
H.n“f'_ﬂ i _c,uhh“f“id with ustic sn_tlmmm:rc and hyperthermic soil temperature regime. It is mriu:hﬁ:
’pf;ﬂl seposits such as coal and 'Iu_nﬂlmt. 1t is obvious thal the flora here is very rich containing dry
‘pm“ﬁ' i€V nand some moist evergrecn species. Total 43 species belonging 1o 43 gencraand 30
e gentified from college i‘.ﬂ.lnpusm:ﬂ:lmﬂmi the college campus, with the help of available flora.
p—— pmamental and some medicinal.
o™
Omam ental 'E"'B'“’-'f are mosi often intentionally planied for acsthetic appeal. The most apparcnd use of
1) plants is for visual effect, they serve a few less obvious purposes like — Add Beauty, Fragrance
H‘I uildlife, Clean Air.
wfedicinal plants mnﬁrlmcm‘n-: an imporiant therapeutic aid for alleviating ailments of humankind.
rh’hﬂ“{"’m of therapeutic agents are developed for eternal health and longevity and to seek remedy 1o
e pain and discomfort.
JESULTAND DISCUSSION -
pitk = Listof plants, local name and uses.
mﬂm Species Uses
| Sclentific name Local name
1 |Senna siarmes Kassod Omamental{ flowering)
1 |Bougainvillea spectabilis Paper flower Omamental{flowering)
1 | Agrastic stolonifera Lawn grass Omamental (non-flowering)
{. | Nerium oleander Oleander Omamental (Flowering)
5. | Tectonagrandis Teak Omamental (non-flowering)
& | Jsminummuttiflorum Kunda Ornamental (flowering)
7. | Rasa kordesii Gulab Ornamental (flowering)
3 |Sarscassoca Ashoka Omamental (non-flowering)
9, : i
Tﬁﬂym“m Royal palm Omamental {nm-fhﬁm@
-“_'_E'“E argentata Blood leaf Omamental {nmrﬂumrmg]
-ﬁ'__]j_ﬂmmmn Jungle flame Omamental (non-flowering)
?Jﬁm"' Fvericala Milk flower Oynamental {flowering)
__- Phoenix canarionsic Canary date palm Omamental {mn.nﬂn“tnna'l
.f m’m&mmﬂﬂ;umr_ 125 WLI’H“'EHIJ‘F—HHT
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T Compert_
14. Auljrp'luwilkaﬁiull W
15. | Fittonia afbivenis w
16. | Durantaerecta e
17, | Dypsis lutescens . S
18. | Chrysanthemum morifolium —
19. | Codiseum varieganm i
20. | Liculagrandis _
21. | Ficus benjamina ,
22. | Dracaena reflexa
23, | Pandanus amaryllifolius -
24, | Citrus limon Lemon
25, | Fiziphusmaoritiana Bof
26. | Mangiferaindica Mange
27. | Carica papaya Papaya
28, | Prunssdulcis Almaond
29, | Ancons sgmmosal o
30, | Cymbopogoneitratus Lemon grass
31. | Mimosa pudica Seniltive plact
3. | Bryophyllum pinnatum Mother of thousang
31 P‘-'il-:ﬂ.il.lmg;uaj,a_\nl Guavs
3. | Hibiscus rose-sinensis s
33. Oeimumtenuiflorum Tulsi
36. | Aloe vera Yorphad
s onga Turmeric
38. | Ficusreligiosa -
39, | Catharanthusroseys e
40, | Azadirachia indica e
AL | Asparagus aethiopicus i
42. | Tagetes erecta s
43, Centellansiatica e
For many alumini e P
et vi :]"“T:;E EEET“““"““ of theit college ¢
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.. The national and local governmeq _

15 kieepin It
HrL. . nment i5 0 n.'nmpuhnr}- subject 1g m B of efTaris
i

Studen
& ::';ﬂhnw,mnflhusnvuplmm.kuepitmm i

for Maintaining u planey
ndala gy ‘mrﬂmnng. © Varous programme s

y 1o conduct a green audit in ¢Dfltgell:mnp|n because Student awgee of the green audit, its
ety LT bty
e | and schools, college students 1eyel in . :
fribia e of Agriculy
o taliﬁ' or officer from forest Deparimeny o all of them 1y " "1 of Bolani

o
g Flop the invasion or eradication of
iﬂrﬂifnph’“"”’“““ -
ES:-
griREne

wﬂw“ Home gardening,
¢

s_ﬂmnhﬂﬂjh’m: Medicinal plants: Ethanomedicine ang hiﬂtaclmlugi:ul potential,
L}

qursh Jogtap and Souray Mukherjee 2013
1Y

Plant Driversity of Gadehiroli district of Maharashtra,
iﬂh{lﬁl'ﬂ“'
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AVIAN DIVERSITY IN AND AROUND BAMANWADA LAKE OF RAJURA,
DISTRICT CHANDRAPUR, MAHARASHTRA, INDIA
Shubhangl Nagoba Kulmethe, Rajlaxmi Ranrag Kolkarni, A. 5. Bele

Post Graduate Department of Zoology
e-mail:- shubhangikulmethed(@gmail.com

,:p,-LHSTH-"CT

The present investigation was carried out to
to-yment the avifauna in and around the
ggmanwada near Rajura town located in the
chandrapur district of Maharashtra State from Jan -
3017 @ Mar — 2017, in which 31 species of birds
where recorded of 6 order 3 and 16 families during
the study. The future of these avian fauna is in danger
dueto mdustrial progress of the city.

# KEYWORDS
Avifauna, Biodiversity, Lake, Bamanwada

¢ INTRODUCTION

Birds are found throughoutthe word, of
ppoximately all altitudes and in pearly every
chmate, They are a natural way to control pests in
fardens, on farms, and other places, They aid in the
polination of plants. By landing on a plant or
sucking the nectar form a flower , and then moving
Plathe next, abirds does the job usually associated
M bees. Birds also have a good system for
“Peeding seeds. They eat barriers and then when they
Uspose of their waste, they beery seeds are

e

disposed along with it. Bird's feces provide good
fertilization for the seeds with which they are
dropped, giving seeds very good conditions with
which grow.

Birds serve as one of the best environmental
indicators. There presence anywhere speaker
volumes of the environment as to whether all is well
or there is something amiss. The presence of birds
zglso shows the biological importance or going
technical, the biodiversity significance of an area.

The present study is not carried out only to
prepare the check list of birds, but to find out their
occorrence and to create the awareness for which
conservation of course il is nesds of the day o
conserve the biodiversity of avifauna of chandrapur
district which is a third polluted area of the world.

% MATERIALS AND METHODS
Study Area:

Chandrapur is known for its hot and dry
climate. Humidity is very low in the region.

Temperatures starl decreasing in October with
December being the coldest month, May is the

™ o ™
T T ————
SARD B PATHL, MAMAYTRYALAYA, CHANDRAFUR
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versity which can otirscl the Atentigy,

. jndiverst
hottest manth with s mean maxiimum temperature ! ':ﬂ: b:n-:hcr and ornithologist the jy,
43°C, and minimum of 28.2°C.  roinded by, Vast we of riss fickd nd g i
aquatic vegetaiion. Argund this tank trees, ey, nnl;

Bamanwada lakes is are of {he small water chrub s jocated wilth some streteh of grassiung gl

body located in an undisturbed arca of Rajur? m itself fits in the .
chmtingy-dlsies Betoasn o7 47 17.14" N and However the lake itse he definitiy, i
weiland ccosystem.
16%93'06,86"  elev 595 . (fig.1). it shows Bred!
Tuble:- Showing order, familics, ecientific pame ; common Name th:l“ of birds, o
= Name menos
:: Order Family Selentific . Habiy} |
Anatidae Mﬂmm Gotlon e} RM
Al s macroces | SRR AR
1. |  Anseriformes Coryus splendets Huue o R
e[ Moacila i Yellow-Wagtal | & |
S otacila alba While-Waglal | |
Anihs Fufilus Paddy field Pipit T 1/
e mandava__| Red Munia R
Toothera cliring cyanois White-Throated R
Thrush
Muscicapidae mu1Miu folicans Indian Robin K
Caricola caprald Pied Bushchat B |
2 |  Passeriformes | Nectarimiidae | Nectarinia zeylanica Purple-Rumped R
Sunbird
Sturnidae Sturmias pagodariin Brahminy Starling R
Acridotheres iristis Common Myna B |
Sturriis corira Asian Pied Starling | R
Cuculidoe Eudynaniys scolopaceis Asian Koel ~ IR
Centropus smensis Greater Concal R
3. Cucoliformess Threskiomithidae | Peudibis papillosa Red-naped Ibis RM
Plegadis foleinelius Glossy Ibis | RM |
Ardeidae | Bubulcus ibis Cattle Egret R
Egretta garzelia LirrIu_E_gtet BM |
4, Ciconiiformes Casmerodius albus Large Egret M
Ardeala grayii Indian Pond Heron | R
~Phalacrocoracidae | Phalacrocoras niger Liftle Cormorant R
Jacanidae Hydrophasianus chirurgus | Pheasant-Tailed Jacand R
Anhingidae Anhinga melanogaster Darter or Snake Bird | RM
Meropidee Merops orientalis Smal) Bec-Fater | R
Merops philippinus Blue-Tailed Bee Eated RM)
il I
e
-—u'"! Emmulmwmu 140 T lﬂﬂ.mﬂ'
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i A

=
or|  Order Family Scientific Name Common Habit
T — - Name
[5, | _Comeciformes | Coraciidae Coracias benghalensis | Indian Roller RM
: ﬁcmpmfda; Aquila spe. Eagle R
5| Columbiformes | - Columbidac Streptopelia chinensis | Spotted Dove R
. Strepiopelia iranguebarica| Red Collard-Dove R

Table showing orders, families, scientific names, common names and habitat of the birds. The study of
avifauna was carried out with the help of binocular and a photograph was done. Identification of birds was

Jone using, field guides and searching on internet,
& RESULTAND DISCUSSION

The total of 31 &p:ﬂil!ﬂfbifdbﬂmglugmﬁ
orders when 16 families were recorded from
pamanwada lake and its surrounded area. This is the
first record in chandrapur district of Maharashtra
state which shows quite good avian diversity in
gmall tank. These varieties of birds visit and some
permanently dwells in this tank might be due to no
anthropological disturbance and presence of ample
amount of avian food in and around. Most of the
species resident (R), resident migrant (RM) and
very few are migrant (M).

4 CONCLUSION

The birds present in and around the
Bamanwada lake are affected by many factors
such a5 organic pollution distribution by human
activities and lack of maintenance of lake, yet
the avifauna of Bamanwada lake is diverse.
Keeping in view the varied avifauna recorded,
steps should be taken to do proper maintenance

and beautification of the lake( Harney N.V. and
K.B. Bhute,2014)

Birds are essential animal group of an
ecosysiemnn and maintain a trophic level

thercfore, detail study on avifauna and their
ecology is important to protect them.The
presence of birds also shows the biological
importance or going technical, the biodiversity
significance of an area. The birds present in an
around the Bamanwadas lake affected by many
factors such as organic pollution, distribution
by human activities and Lack of mainlenance of
lake, yet the avifauna of Bamanwada Lake is
divers.

Therefore, keeping in view the varied
avifauna recorded, steps should be taken to do

proper maintenance and beatification of the
lake,
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5. Kamala Das - An Apostle of Women Liberation: A
Feminine Perspective

Amaol J. Kutemate
Asst. Professor, Dept. of English, Sardar patel Mahavidyalaya, Chandrapur,

Ahstract
Kamala Surayya Das was a major Poetess in Indian English Literature and a leading

.Majyalam author from Kerala. She published most of her work under the name ‘Kamala Das’. A
prestigious Sahitya Academy Award winner, Das is known for her forthrightness and direct
woice in Indian poetry. Her poetry mainly deals with feminine 1ssues like Female exploitation
‘and female sexuality. She1s known for expressing feministic ethos in her poems. She is regarded
a5 a confessional poetess in Indian writing in English. A realistic picture of Indian women in
different sections of society is presented in her works. Her poems express the injustice and
- inequalities with women in Indian patriarchal society. She condemns the pitiable and deplorable
condition of women in her poetry. Literature is one of the mediums for expressing the voice of
downtrodden in society. Kamala Das uses her poetry as a tool to bring out the inner concems of
women. This paper attempts to study Kamala Das as a staunch advocate women liberation from
- feminine perspective.
Key words: Kamala Das, Indian English poetry, Feminism
_ The history of Indian writing in English began with a social reformer, Raja Ram Mohan
- Roy. He was the first litterateur who protested against the exploitation of women. A staunch
- ddvacate of women’s rights, he helped to abolish the practice of Sati and did commendable work
. In the field of women’s education. Through his well-balance and well-reasoned prose tracts, he
~ tould impart a considerable influence on women's issues.
: The joumey of Indian poetry in English started with Henry Dorezio. His poetry was more
. Patriotic and less sacially conseious. Like Dorezio, Kashiprasad Ghose expressed his love for
fndia, which was followed by Tory Dutt, Rabindranath Tagore, Sarojini Naidu and many more.
"dian English poetry during its pre-Independence period produced a host of poets from Derozio
'“ r:u:a;ir:l::;mampﬂdh}'ﬂ? but paradoxically only two women pD':tIS P“{’liﬁhﬂd ﬂwli" PDET.'E-
-1877) can be cansidered the first Indian poetess who primarily dealt with Indian

ENGLISH
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The other Temale poet Sarojini Naidu ( 1879-1949) ,
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myths and legends in her poetry,

equally talenied poet whose poctic gifls collided with her political involvement, She Publishe
) .

the patriarchal mode ol the subordination of woman g the |
fivg

several love lyries i which,
rﬂlﬂliﬂl'lf-hi}'l hetween man g wonun i5 nEFIl::L!-ElL MAdter [I]-ii{!rlﬁ:l'llh:m,‘r:f I the SEVEntips Ft'#
L]

and registered (heir protest apainst the social evils, Their poctry
Wy

WOmCen rH.'IUEﬁ came oul
It by them. Their voices of protost g
i ]
Hﬁtﬂ}un

ne because it was experienced and deeply e

genui
discourse in Indian English poetry. This voice 5 .
¥

of independence developed a new
audible in the works of Kamala Das.
Feminism is the belief in the social, cconomic and the political equality of seye,

Challenging the core traditional concept of ‘woman’ is main motto of Feminism, As Simon g,

“(ne is not born, but rather becomes, 4 woman... It is civilisation as a whole fhy

Beavoir put it,
is deseribed as feminine”. Throughout the history of most of the

produces this creature, which
it has been the patriarchal society dominating all the systems of human life. |
which denied women a stats of

civilisations,
created a convenient mechanism for the patriarchs,
‘companion’. They were refused their basic rights to live life with dignity. Virginia Woolf callsu

a “patriarchal” society, where male ego takes the decision and women have to keep silence
ignoning their own power and capacity.

Kamala das is one of the very few writers who dared to write from women's perspective,
in the language of her choice, ignonng the patriarchal criticism, As a autobiographical
confessional writer, she is very clear, frank and straightforward in expressing her mpﬂimmﬂf
being and living like woman in male dominated society. She expresses herself in many roles ofd
woman, as a daughter, a wife, a beloved, a mother and identifies in all of them. Her feminice
sensibility is manifested in her works. Her poetic collections are Summer in Caleuttd (1965), Tk
Descendants (1967), The Play House and other poems (1973) and Collected poems Yolume l
(1984). Her autobiography, My story (1976) is about a chronological sequence of events in 1<t
life where she expresses her failures and frustrations and her resolution 0 maintain 1
individual and feminine identity. Two short story collections A Dol for the Child Prostilu®
(1977) and Padmavati the Harlot and Other Stories (1992) follow the similar one:

Rousseau says, “Man is born free” because freedom is essence of human existett

ala Das follows the sense of the quote, when she usserts her freedom to choose 3 lang

for creative expression:

e
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The language I speak
Becomes mine, its distortions, its queemnesses
All mine, mine alone. It is half English, half
Indian, funny perhaps, but it is honest
It is as human as [ am human...
(An Introduction)
Kamala Das is a rebellious poet. She revolts against the social and cultural traditions, set
by the patriarchy- dominated society to maintain their superiority over women. Even in case of
aitires, she protests against the established decorum.
Then.... I wore a shirt and my
Brother's trousers, cut my hair short and ignored
My womanliness. Dress in sarees, be girl
Be a wife, they said. Be embroiders, be cook,
Be a guarreller with servants. Fit in. on,
Belong, cried the categorizers. Don't sit
On wall or peep in through our lace-draped windows.
(*An Introduction™)
The male attitude to victimise women upsets Kamala Das. She believes that woman is not
just & sexual object, but a human being like man. A woman has intelligence, emotions and
aspirations like man, She presents her female characters in search of love, identity and dignity. I
she doesn't meet these essential things in life, she is prepared to free herself from all kinds of
bomdages.
As the convict studies
His prison’s geography
I study the trappings
Of your body, dear love
For [ must some day find
An escape from its snare
(The Prisoner)
Kamala Das autobiography ‘My Story® is yet another great literary work, where she
asserts her freedom of expression. In this book, she narrates the hardships of her mamage and
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her painful self-awakening as a woman and writer, Poet and litterateur K. Satchidanangy, .

"l eannot think of any other Indian autobiography that so honestly captures 2 woman/y inner i
in all its sad mtitunlﬂ, its dtﬁpﬂ‘ﬁlm ||:|-1'|,:7|j]'tgI for real love and its desire for “E“E‘:Eﬂdﬁ]m ﬂ_l

tumult of colours and its turbulent poetry™. In pre face of “My Story’, Kamala Das explgiy,,

<he decides to write her autobiography as, "My story is my autobiography which, . Wity
continually, not merely to honour my commitment but because 1 wanted to empty myseif o¢ i
the secrets so that 1 could depart when the time came, with a scrubbed- out conscience”

Violence against women in is an important the in the poetry of Kamala Das. 1t i Miey
about psychological violence. Women in the Indian society have been preved to h“miliatim
torture and harassment. Violence against women have become ordinary phenomenon iy the
public domain. Even the women are also habitual to it and most of the time they accept it g i
of their life. Kamala Das too have experienced the same though she was victim l:rfps‘.}'::hn[ng[ﬁ]
and mental torture. In her poems, there is a note of protest and resentment at the Tusty
exploitation of woman. The tension in man- woman relationship, the inadequacy of love my
intolerable sexual tyranny enable the poetess to protest against sexual subjugation. She yeams fic
liberation-

Must seek at last
An end, a pure total freedom it must will the mirrors
To shake and the kind night to erase the water

(The Old Playhouse)

Conclusion

Kamala Das, a young and bold poet, has given a different dimension to Indian Englis
poetry in her first volume of poetry “Summer in Calcutta”, For the first time in Indian poetry, she
dared to express the deeply felt sexual feeling of a woman. She revolted against the conste
male domination which she experienced after her early marriage fifteen. She paved the way foe
other female writes to express their inner Psychological sufferings through writings. She 0 P
forward the pitiable conditions of women in the society but also raised her voice for the g
rights to women. With her poems she tried to give voice to a generation of women who Wet
confined to their households, and considered a commadity to be exchanged through marmage
She portrayed the women in her poems as human; with desires, pain and emotions just like e

St
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Facing all types of criticism, she stood like an apostle for uplifting the position of women in the
male dominated society,
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Abstract -

The super hydropbobie surfacesexhibiting
the famous ‘Lotus Effect’, along with extremely high
water contact angle (»1507) and low sliding angle

(<10°), have been broadly investigated und
extensively applied on variety of substrates for
potential self-cleaning and anti-corrosive
applications. Due 1o the broad range of potential
applications of super hydrophobic surfaces, there is
a need for deeper understanding of not only how to
fabricate such surfaces using simple methods, but
also how specific surfice propertics such as
morphology, roughness, and surface chemistry,
affects surface wetting and stability. It is the
combination of surface roughness and low surface
energy modification that leads to super
bydrophobicity. This review article could be

beneficial for both novice rescarchers in this arca as
well as the scientists who are curreatly working on

non-wettable, super hydrophobic surfaces.

Keywords : Self-cleaning; super hydrophobic;
shiding angle; wettability

measured through the droples,
the wettability of the BIVes oy .

the dropcan affect waw‘&hne(;l%ﬁ
difference between the wc-n.., 1
volume of the drop j5 M.,
angle) and that when j ; (N\:
recedinganglc). This difference ‘mw‘

ungle bysteresis, gives g M:w“"h.:
‘stickiness’. The greater this g 0f~\
hysteresis) the more water ‘t‘“ﬂﬂ% ln
surface [1). Usually low hy;ms:il g

dealing with super hydrophobie - Tlvy,

means water droplets will rol] ofy e g &
Theoretical equilibrium angleg e mﬂ
advancing and receding angles, . ~
determined by vibrating the drop{2] "hetimey by
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Water drop Interncthon with solid sor Tace

The propesty of water deopy interncts with »

solid surihce. the surface oan he divided
ashydrophi e, hvdrophobie o s hydropholie

Water contact angle meavircoments are often used tn
characteniee the wottability of the solid surinee A
hydrophile surfiace shows strong affinity towards
warer, whercas a hydrophobic surface strongly
repels water. The surface is kisown to be hydrophilse
when the water contact angle is less than 90° (Figure
1a), hydrophobic when the water contact angle is
greater than N7 (Figure 1b) and super hydrophobic

when the water contact angle is larger than 1507 3)

Figure 1. A schemance showing () hydrophalic
surface with water contact angle less than 907; (b)
hydrophobic surface with water contact angle
greater than 907 and®© super hydrophobic surface
with water contact angle larger than 1507,

Tiv umdervtand the cowrelstiom et meom the

ttace roughness and  wetiabhility. the fames

Wenrel and Cassie- Daxrer models have boen
proposed. The behavionras water droplet on » rough
surface in both Wenrel's and Casvie Banter's stose
ure shown in Figure 2 A water drop can esthar 1) the
rough structure of ait above the rough structure. In
Wenrel's model, the Haguid completely fills the rough
structure of the solid surface after contact (Figure
2a). Wenzel proposed tht with incresse in surface
roughness, a hydrophobic surface will become more
hydrophobic, whereas a hydrophilic surface will
become more hydrophilic {4). When dealing with a
dual scale surface structure, the Wenzel model s not
sotisfactory and therefore the Cassie-HBaxter model
wis proposed. In the case of the Cassie-Baxter
model, the liquid drop sits on the top asperities of
dual scale surface structure and air 1s supposed to be
trapped in rough structure underneath the liquid,
which gives a high water contact angle.
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Figure 1. Wotting states (8) Wenzel, (b) Cassie
Baxter and (c) Combimedmodels.

Theorvtical Rackground

The contact time of water impact on a plane,
ngd super hydrophobic surface is governed by the
droplet size. Upon impact, the droplet spreads,
reaches & maximum diameter, fully retracts and
vertically lifts off the surface; the only way to adjust
the contact time on a plane, rigid, single length scale
super hydrophobic surface is by controlling the
droplet dinmeter,

One approach to reduce the coatact time s to

use & surface with hierarchical super hydrophobic

surfisce features. Droplets impacting miniature super

hydrophobic ridges can break impact symmetry and

decrease the contact time, by influencing droplet
deformation near the miniature featuces and
mitiating carly de-wetting. The same effect can be
induced using a curved surface, when the curvature
#% on the order of the droplet dinmeter. Also, dunng
droplet recoil on hierarchical super hydrophobic
posts, the surface-to-kinetic encrgy conversion can
be enhanced by storing surface energy in the liquid
between the miniature posts during impact, and
recovering this encrgy during rebound [5]. For high
speed impacts, droplets lift off near their maximum

spreading (llltﬂl‘lc( §

reducing their contacy 4 m:hn"'i.

Previoss 9PrOches i, o ¥ Al
features on the IMPacyeg u"’\;\\v"
impacting dropler iy Prect y w
features. These surfae, sely - \‘\

at
on the droplet to he the c"‘tmm..\ \

(surface energy) during ; TRy QQ
lang
"o

. Pty
Inspired by Maturyy -
surfaces, 4 wide Vanety of fah. "h_‘\

Artificial "'P"‘.!drup..“c

as deep reactive jop etch
electrodeposition, self. (
chemical vapour *po‘m"’vlh* N
:p@ilwg have been tudied ‘:‘ hy.b
omimetic snpa.hyw % :
A

nano-scale structures [6].

Among various ani
surfaces, optically m:::‘::' %*N
surfaces have great potentia] 4, ::""N
anspareat coatings, self-cleaning gur
reflective coatings are active mm%“, =
for the coating ndustry, Wmt‘
component/lens  manufactures, displags &:
equipment and acrospace (7] Iy ook
surfaces transparent 10 certain range “‘“ﬁ
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of Hght, it is essential thist the sutface roughness of
the artifical super-hydrophobie xurfaces should be
This
provides one of the key design cniteria for the

much smaller than the wavelength of light

optically transparent self-cleaning surfices which
should have Nano-scale roughness mach smalles
than wavelength of visible light (400 1~ 1700 am)
while having micro-scale roughness for enhanced

air-trapping(8 ]

(a)

p

Figure 3. Effects of solid surface bumps and self-
cleaning effects (a) self-cleaning of flat surfoces,
(b)self - cleaning of roughened surfaces.

Unually, two criterin are applied in defining
super hydrophobicity. Fiest, the equilibrium wates
comtact angle 0 of a super hydropbobic surface must
be larger than 150 *. Second, water must not stick to
the surface, 10, droplets must roll of casily
Furthermore, 1 small arca of contact between water
and the surface lowery the adbesion and enxures
good mobility of water drops, qualifying the surfice
as super hydrophobic [8,9]

age
Su’fa Ceg

perhyd’ODhOb !
c

Figure 4. Due to the high coatact angle and low
hysteresis, water dropletseasily roll off super
hydrophobic surfaces, However, damage 10 the
surface oflen leads to an increased contact angle
hysteresis and, consequently, droplets stick to the
surfice.

Synthetic approaches te hydrophobic surfaces
(i) Porous aluminium oxide

Aluminium oxide layers can be grown on
aluminium metalunder anodic potentials in acid,
The oxide forms Nano-pores ina hexagonal array
with sizes determined by the potential used The
growth of the structure is determined by the size

v’ SEMATLDENT'S NESEARCH MAGAZING
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anodizntson method to synthesise different 200
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Sithien hased

i nanoparticies per
Myvdrophobic thin film

In order 10 rea artificmd hierarchice!
miceo-Nano- doal-xcale surface roughness, silica
based axpberry-like nanoparticle WO
mvestigated, W, Ming of al showed a super

hydrophobic Hilm from well-defined raspberry-lhike
sthea nano partacles using Stéber method. The amine
functhonalized rmapberry-like particles which were
dispersed i cthanol were deposited on the Cpoxy
film through the reaction between amine and epoxy
at 75°C. Theretore, loose particles could be Mushed
away with ethanol, and then only one layer of the
mspberry-like particles covalently bonded 1o the
epoxy based films, It showed a high advancing angle
of 165014

-t

1" along with o contact angle hysteresis

1"
against 10 pl. water droplet on the surface[13]).
Although, this approach demonstrated a super-
hydrophobic surface, it required a senies of relatively

of - . and a low shding angle of 3+

complex process such as the peeparation of amino-
functionalized nanoparticles, epoxy-functionalized
micro-particles, and a long reaction and separation
procedure

a)

ibh)

Figure 5. Artificial super-hydrophobic surfaces,
(a) TEM image of raspbesrylike silica particies and
(b) an optical image of water droplet placed on the
surface

(iv) Carbon nanotube based super-hydrophobic
thin film

Based on utilizing nanoparticles, super-
hydrophobic thin film can be realized by achieving
artificial hicrarchical dual-scale surface roughness
Li et al. reported aligned CNT (ACNT) films which
bad perpendicular nanotubes against the substrate
showed supershydrophobic property. Due to s
structural property, it can have large fraction of air
inducing a low contact arca. The grown ACNT flms
showed contact angle of 158.50)4011.5° and 1t was
increased to 1710200.5° by immersion in 2
methanolic solution of hydrolysed fluorcalky-
Isilane. Semilarly, Lau et al. also reported that carbon
nanotube forest coated with polytetrafluoroethylene
(PTFE) showed the stable super-hydrophobic
property as shown in Figure, The grown CNT forest
showed initial static contaet angle of 1617 but the
water droplets were not stable and permeated into
the CNT forest voids after a few minutes. However,

*” AP STUDENTS RESEABRCTE MAGATINE
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Figure 6. SEM images of carben nanotube
forests. (a) PECVD with nanotube dismeter of 50
nm (b) PTFE-coated forest afier HFCVD treatment,
and (¢) PTFE-coated forest

(v) Transparent super-hydrophobic thin film
with TiO, photo catalyst

TiO, nanopartcles with a mean size of
20-30 nm were covered by ultrathin
polydimethylsiloxane (PDMS) film, which shows
hydrophobic propertics. Surfaces consisting of the

%", SPME A TUOENTS RASEARCW MACATIV
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Pigure 7. (n) Tramspmrest super by deopiobic thin
il with T, phesto cmtalyst (Nakajtms ot 2l 2001

(M) Uolored superhydrophobic magnesiom  alloy
(Ishirak i and Sabamoto, 7011

Superhydrophobic coatings can be made
from many different materials. The following are
known possible bases for the coating

~Manganese oside polystyrene (MnOUPS) nano-
composite

~Zine oxide polystyrene (ZnO/N'S) nano-composite
-Precipitated calcium carbonate

~Carbon nano-tube structures

~Silica nano-coating

_}The silica-based coatings arc perhaps the
most orleﬂeaivelouae(lﬂ.ﬂwymgel-hued
and can be casily applied either by dipping the object
htoufplwmmoolsmy. In contrast, the oxide
polystyrene composites are more durable than the
gel-based coatings; however the process of applying
the coating is much more involved and costly.
Carbon Nano-tubes are also expensive and difficult
to produce with current technology. Thus, the silica-
based gels remain the most economically viable
option at present.

Applications of super-hydrophobic sarfaces

The impetus for the development of
materials with superhydrophobic properties is for
use in practical applications. Superhydrophobic
surfaces have attracted growing interest in the past
two decades because of their unique water
repellency, self-cleaning property and their

impwrrtance n variowm applicetions o bhading wif
cleaning windows, roof tiles sextiles sotlae pamedy
and  applications  requiring  anth bofiling  and
reduction of drag i Muid (micro/manochannels )
(Bhashan and Jung. JO11) Some agrieuituesl
spplications were alvo dincussed, such oan
biomedical applications (Xia et al , 2007), stuin
resistant textiles (Satoh and Nakarumi, 2007), s
sticking of snow for antennas and windows (Kako et
al, 2004) and many others| 1 7). One of the most
important applications for superhydrophobic
surface is corrosion resistance for metals and alloys,

and remains the most significant goal in this review

Conclusion

Recently, several studies have addressed
this issue by introducing hicrurchical roughness
structures to reduce damage to the surface roughness
features and by avoiding hydrophilic bulk materials
that cancause increased sticking of water
Furthermore, it has been demonstrated that s surface
can possess a sclf-healing capability that enables it
to recover its hydrophobic layer, and it can be
expected that there will be considerable interest in
superhydrophobic coatings with an ability to restore
its roughness or hydrophobic surface layer after
damage. Due to self-clcaning effect, dirt can usually
be removed from a superhydrophobic surface just by
washing with water. The photocatalytic effect or
improved clectrical conductivity can be used to
improve the self-cleaning properties. A more
general non-wettability, omniphobicity, protects the
surface from getting stained by organic liquids;
however, a re-entrant roughness pattern is then
required, which poses achallenge to fabrication and
is likely 10 be more fragile. The recent progress in the
development of mechanically robust super-
hydrophobic surfaces suggests that rough non-
wetting surfaces might soon be ready for the market

—V', ST STUDENT'S RESEASCH MAGAZING
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Sursivitity However, fhe

¢ -
i cleaning eoffect @
- mh

" dereme o mer e e
Himitations of the

Aoruma letion of impurities regere =
hefire the widest range of applicstions €

renlirend

The wywthesis approsches reviewed were
sopmrmted mvml types, most of which @H
realize variows surface morphologies with
controlisble structures. And the related applications
bomelit from these structures has also been included
This review allows readers 1o have an casy access 1o
recent advances in this domain in order 1o find
powible mhtommmmhmfmamm
find new functions for interesting applications.
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Nanocatalysts: A green -pprf'-rh to chemicy) Proe
Rakshs P Dhankar”, Sero) B Yaday' ey

DNparrtrrere of  hewmistry, Sardar Patel Mahavidvolayo, Gonpwery Aong,
P

Savreapanding ¢ mail rokshodharkori@re diffm g Pt *
2
%
Abwtrmet Keywords Nm“"y.-
chemical processey s,
The emerging feld of nanocatalysis \
W n burgeoning wea, as it has attracted  Introduction
intennive research attention for diverse applications
OMHCMnhu’h

in the fields of chomical synthesis, pharmaceutics the o
set of principles that el'mi,,.‘.‘t"\.~

and industrial catalysis. Fruitful multidisciplinary
Collaborations have been achieved by scientists in  generation of hazardoy, °"'\ \
nanotechnology and organic chemistry to design  manufacture, and 'wuc:,::'* h\ :
fanocrystal catalysts with remarkable catalytic  and emphasizes hazarg . \d
Activities and selectivities in this rescarch area pafmmmmwhikh,::nh.

Mmlhermiddevelopmculofmw m’“‘m’“ﬂ. ey M
methodologies, rescarchers have made significant become an emerging field o '\
Spproaches that ensure the rational design of well-  activity, selectivity ang “lence thg,
defined nanostructured materials. In detail, plenty of "”""‘P"""'"xceum.,::;’h )
volume ratio impar

effort such as the sclection and modification of the s S Unique
synthetic strategy, support materials and capping nanocatalysts due 10 its spryey, . POy
Agents hasbecn devoted to subtly tune the size,  changes which differentiates e ™
e and st orﬂ.no‘n’mktwm materials. %~
manipulate the intrinsic structuredependent
In l”&Anummwmm

features. In this section, we aim to address the
comnections between the controlled synthesis of a set of twelve principles
nanocrystals and nanocatalysis from different M“m%mh
angles. We hope the highlights of the recent  climinate chemicals and chemicy . "
Mnawivealvmmm

progresses about nanocrystal catalysis would
exhibit the tremendous potential and may stimulate mmmmmiu“.‘

great interest in the long run. inpomtooneapuofmchm_
B S e 142 T




tho resgents (A meloctive s

. atnly

- ”.or' o o Molchiometric reagents
/ "‘ o ™ agets are used in excens and work
"'.P'.ﬂ"'" " anlytic resgents used in small
M anie + out » single reaction many

' - AN ot
» - o ¢ ore Jike nature ia the base of all the
,.c lt"“.A of g«tﬂ""‘"‘"’"y Nature clearly
3 ol o 08 10 carry out environmentally
o o ""’f":m by using micro-organisms and/or
d";"‘ ls"“' s the substance that accelerates
,d"‘f' ‘ ::d .on without itself being affected. It
M‘"":Law"'“f“ he reactants fo be activated
' '
..«"f,,«d""““ :
.-‘ . .
<ts I8 n substance or matersal
’:‘:ﬂnky jes that !m at least mh
g externally o in terms of internal
l"““‘. qu‘ygu are extremly stucture
M’md their catalytic activity and selectivity
#‘gi!“:av“v an the size, shape, and composition
”ﬂ '-ck,nwlllww
JW “bmbeenmpliﬁedwm
paerols- results that gold nanoparticle smaller
k. _ are very active catalysts even at
s *‘:‘ emperatures, while bulk and bigger
. Therefore, multiple and
Z‘“ v aried approaches 1o develop efficient
swmpasued. Nanocatalysts are
o2 T catalytic activities. They have

oo -,wewwfﬂmwd
application®

Mmuawcombindmdm
de homogeneous and heterogeneous  catalytic

system.

CHEMISTRY OF NANOPARTICLES

Nanoparticles (NPx) are particles sirnd betwern |
100 nano-meters (10.9 meters) Synthesi of
stabilized nanoparticles tized hetween [ 100 nm i«
the main task of the nanochemistry Nanopartic les
may be synthesized by varioun means categories im
two major heads like (i) top-down technologies
and (if) bottom-up technologies [2, 1] Various
sophisticated mstruments have heen used 10
characterize the nanomaterials to find oot sctusl
size, shape, surface structure, valency, chemical
composition, electron band gap, bonding
environment, light emission, absorption, scaftering
and diffraction properties which includes nuclesr
magnetic resonance spectroscopy (NMR), infra
red spectroscopy (IR), ultra-violet and visible
spectroscopy (U'V-Vis), transmission electron
microscopy (TEM), scanning tunnelling
microscopy (STM), scanning electron microscopy
(SEM), energy dispersive X-ray spectrometer
(EDS), X-ray diffraction (XRD), X-ray
photoelectron spectroscopy (XPS), ultraviolet
photoelectron spectroscopy (UPS), extended X-ray
adsorption fine structure spectroscopy (EXAFS),
X-ray absorption near-cdge spectroscopy
(XANES), X-ray emission spectroscopy (XES),
photoluminescence spectroscopy (PL), small angle
X-ray scattering (SAXS), stomic force microscopy
(AFM), , etc [4]

SYNTHETIC APPROACHES TO
NANOPARTICLES-

TOP-DOWN TECHNOLOGIES
® Mechanical grinding

e Metal vapour

~y PN STUBENTA RESEARCE MAGAZINE
W SARBAR PATEL MASAVIDYALAYA, CHANDEAFYR
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o Sed gw!
- L . ol b wn
s Poed i
. C Neibvnl Pevabibimnm 2
o Flectrie bhem iry
. Sevwimneoum ¢ Py s fmc vt e
o .
BOTTOM UP 1ROUNOLOGIES SR
® Chemion! mduction of salts 2 oo,
2 A number of
®  SolNothermal i o
~ Al pviwessing have been repocted M’Kh are . !
*  Tempiste divected bt'l. ~'ﬂ"mﬂeriu. - h'.:’k\
hydrogenation reactions, n,%‘h 'Y LN
Reduction, Epoxidation, Hydroqg, ™
Esterification and lly«lroﬁ,p,,,yl..."t h::

*  Microwave irradiation

"YDm:':N’AT)()N
M

Clavdic Hubert, et al{5] stated Ti#0,-supported Rh(0) nanoparticles as Mshly..c“w and
the hydrogenation of aromatics and chloroanisole derivatives in neat water with TOFs,

OMe o
o O - O

{ o RTHDO

Ahmaws]hnmmmchyMMdmwynd.byfom
substituted arenes are used as substrates in this reaction, the stereoselectivity “lkcym
*

levels of enantioselectivity are yet to be achieved.
R
- J

.,

R Rupwp K-90-NPg

g 40 bar, H, 0°C

Audrey Denicourt-Nowicki, et al[7] described polynitrogen ligmds‘in lonic liquids (TLs) are
pertinent tandem to e[ Iciently stabilize rhodium nanoparticles (NPs) in the size range of 2.0 p "y
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M“.mumm the synthesis of self sapported comprnites of thin Py S eralinkad
y, € Na) with & FUSH molar mthe of 34 vl & oe ot Ay Aroherm el marho [ he
o ."‘";,, cchibited 8706 selectivity and physical mixture under smvbient conditions foe the
v, o® ‘m,,.mahk'“ de, owing 1o the formation of & Pr-Sa alloy in the CNe The M/ So0)

/ \'0‘" t‘f
e ool recyclability and stability in chemoselectivity for cyele cxperments of he

o~ o
I"a L "y

> o - O

: 1~

O e

o etalld) stated the sclective hydrogenation of halonitrobenzenes (HNBs) to haloanilines
i L itd conditions catalyzed by well-dispersed Pt nanoparicles protected by thiol-
“ANS‘ pnl)‘(N'w 1 acrylomide) (PNIPAM-SH). The recycling experiment showed that
" 7 hyst was easier to recover and reuse on the cononsolvency of PNIPAM-SH. Excellent
ﬁg:,':::,eusabm‘y were presented over this catalyst.

o % N0z Prnanocatalysts N NH2
(J =L
1“."‘2“0 M

a4 MY
A .
“

oﬂ"‘::)j:‘& Bhat et al[10] demonstrated the synthesis of a nanorod shaped nickel hydroxide coated

~ Mb“mmkksbof&mom“mdm:vmmmiowndﬁwu
'é‘“wmnmmymmsummummmmmumm
:wﬂwmmcwyMQmmMQMmMMWyMem

aw el corresponding carbonyls in good yields.
OH Naro Fe;08APTES@NIOH),
g\ + W0%HLO; —

&h, 80%c
l‘.’hd‘l|]wmﬂaulnﬂﬁnpum(GNWs).wihmifunm&umnhiy.mu
ﬂmmM‘pwmlmhMﬁcmmmmylmmmw
..mlmm.mwcmwo-m&nmmmbymnnm
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2 A N N,
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Mewe Tam Ly
S W Yieng o¢ all 1 7] ey mthenized silver modified cmbon qunntiom doey ¢, e .
i )
srvber i cvvnditicmes The sy mthesisel sitver e Phed « o quantom &, by "Q‘

|
WA Bemcmntrated e ex bl excelinet cntaly T ahility for cyclohexane . '--h. e

vhobes me e b shonnt S O% and selectivity ooyt ‘um'&w “’Inn ""’\\..:\\\
which onn b attritnstnd fo the symergistic catalysis of Ag nanoparticles ""’(th’“

RO grimntum does cnn wtabilooe A g nanoperticles for the prevention “"m...,,“ .n

O —am— s (S

Ani K. Rathi ot al[17] prepared & nanocatalyst comprising ultrs- small Pa/p g,

supported on maghemite by a co-precipitation protocol using inexpensive r-w
successfully in various significant syntheti transformations, namely the "«:& w N\ .’
95%). the Suzuki reaction (60-95%), and the ally lic oxidation of alkenes under m

KL Oy, Mghemite-£d | (5
O Saivent TBHP,85°C

Aram Kim, et al{14] stated that combined high catalytic activity and thermal stabijjy,,
well-structured, surfactant free Pd@porous SiO; yolk-shell panostructure, resyp;, "&N
wmmmbwmpywmmmmmm@“ Q'\
nanoparticies efficiently catalyzed the oxidation of benzyl alcohol as well as that of variy, ,.::

alcohols.
H Surfactant free PA@PSiO,
O/\O Yolk shell nanoparticles =

Deshun Huang et al[15] demonstrated a series of bi-functional 1,2,3-triazole ) .,
polyethylene glycol (PEG) chain and another functional fragment (¢.g. phenyl, suum.,‘ \
and straight-chain alkyl) as stabilizers for gold nanoparticles (AuNPs) via the triazole-Ay ( "H""’M
provide water-soluble nano-catalysts. mmm«mammm-niw(%

were performed and finally, the ligands were extended to stabilize other related metal "‘
alloys.mdtbePda”oynxmbntbobaam.mvnymongthemblemculMM

mhc
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—
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NiYy B
y . - 1)
A NPy (3mmed), HO Y MO

bt the entalytic activity of FVP-PS nanoparticles synthesined

'
yonarormstic hydrogenation resction. In this franaformation ':
anding catalytic activity under sustainable reaction conditions

)
pit .m'r.i t

"_“ jn 0 "
avet outst

) ¥ ",,.-*“” PVP Pd NP, N,
11 NO2 NaBH U oh Q/
) EIOHHL0 ”

= phen® oxide-supported hollow Au-Ag alloy nanocages (AuA gNC/GO) with
’ p .1!"""“:,: in sitv fabricated by employing a galvanic replacement reaction (GRR)
N7 gion ¥ kmwdmmpmoxm nanosheets (AgNP/GO) for catalytic

& nan? i

"'L"’ .,.mw' AR : *.minOP"""" in mmofmmhha, AUANC/GO as 4 solid
At l . olt 5 investigated, which exhibited a short induction time, high catalytic
74" i catsly®t Wfaﬂnm
/ o ,;““::‘HU lpm"
P |
T L W,
/;,w"“ NOz NaBH,
V4 it -

R.T. 7Tmin AWAg-NC/GO
oH

g3 tiiied e magaelis ot e () e
was‘“'l‘F)Mnamwwme(An)ndﬂwNm ick
2 tﬁWOMmAdWCmdPMCmmmW"m tic activity for

: Moreover, the PA/MPC nanocatalyst exhibited higher efficiency ¢ 4
f“umM'w“"““”'““‘“"WﬂdMMnsMMMu
o Wmmwmmmm,mk“ I
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ormmets the 2 ) ooy peraniol prrrduct v ws stabile pon fEuse in Aarthey 5, T W T,
- |
. pe > N
Fhome 9 N\
e | Vo st v \-
“~ \ ﬁ . o T, NPT ONDRNE—— t.. 5
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N
hybeid heterogene 3
Maryam Zare ot nlj 20) showed novel organio (norgamic iy : eroy s
covalent anchoring of & molybdenum(Vl) complex of salicylidene 2-vkn'::u.""‘r
PRENCMOM) Nanocomposite shows @ mich higher catalytic activiy and Stab; &.,.\'\

“ponidation reactions, with 1-BaeOOH as the oxidant “') -

PhMo-PIVMa( OO ) ()
- O
O s'C, 7-0.9v

Mijong Kim of al[21] state that the PA(IV) species, known to be critical

catalysis, were successflly mwmmmrfnaofl’d nmhlysumom":‘in
dichloride (PRICL) or N-chlorosuccinimide (NCS). In particular, the Pa@sicy Yolk "u\
activated by PRICI, showed high reactivity and superior stability to the ogyey p,,_;:’:

hydroalkoxylation reactions even at 25°C. :'\\~

o]
oM
O Pd nanocata lysts( immol) . c>
NNy

O PhiCix(10-100mol%) +

Tolene 140/25°C, 12iv : -

Ci

ESTERIFICATION

Manoj B. Gawande et al[22] demonstrated an eCicient and sustainable Md““‘u
oxidative esterification of aldehydes and the reduction of aromatic nitro compounds thag uses y i
scparable and reusable maghemite supported gold nanocatalyst (nanocat-Fe-Au) "‘dﬂmﬂdw

0 KDy Maghemite Au

B

i
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future of nanocatalysis, its energy and environmental concerns will also receive
anmﬂb"i’ in past few years with present day's developments open a new vision for
. ﬁ,m,,wsgshn inspired design, synthesis and formulation of industrially and

dv
d its _
' u:h m:o""‘l catalytic materials.
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Fruduciivity Index of Food Crops in Yavatmal District
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Abstract
The near about 70°% population in the county working on the base of agriculture, this is the primary work of the
aconomy and this economy is mostly depending on the

Indian people. Agriculture is the backbone of Indian
- production of agriculture. The present research paper reveals the study of food crops productivity in Yavatmal

distrigtof Maharashtra siafe.

Keywords : Agricultural, Productivity Index, Food eraps, Tahsilwise
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Introduction

Rice, Wheat, Mu:u, er Bazra, Gram el
are the foods crops, Wheat the top food erop eonsumed
directly by humans. Rice is grown throughout the
world, but principally in the countries of Asin, where it
forms the basis of the diet, it is high in carbohydrates.
-~ Maize provides the major source of calories
Shatp e encyclopedia.com). Whole crops also
provide us with insoluble fiber, which is not digested
by the body. Dietary intake of high fiber foods helps
with weight management and reduces the chances of
becoming obese (hip/diet lovetoknow.com),

The cconomic, caloric etc densities not
passible without food crops, therefore the study of
productivity index of food crops are an essential part in
view of nutrition. In the present paper the productivity
index of total food crops has been studied in Yavatmal
district ofthe year 2001 and 2011,

tw- i "
o study the tshsilwise productivity index of
ood crops for comparative study in ﬂwrw 1991,
2001 and 2011. Also find out the :hmgn; in
productivity index during 1991 toand 2001 to2011.

StudyArea

Yavatmal district is situated in Maharask
state and it is the Mﬂfﬁmmﬂlﬂﬁmﬁiﬁ
contains total |6 tahsils with 13584 sq
geographical area. The mdx region Hﬁﬂﬁ'
between 19" 26" N to 20" 42N latitude and 77° 18" F
79" 0' E longitudes. Total population of the distric
277234% according to the census of 2011 and m
thin 70% _.

Resulty and Discussion
Productivity Index of Food Crops 1991
In 1991 there are 14 tahsils in the district, A
and Zarijzamani was formed in 2001. Therefore th
hdmunm:hnwnhﬂwmmmim
In the year 1991 all tahsil’s index was fou
hﬁlnwi ﬂmﬁ: hrpm%ﬂfw
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Productivity Index of Food Crops - 2001
In the year 2001 there were not much
differznce found in productivity index of food crops
compare to 1591 Near about the same picture was
occurred in 1991 and 2001, Kelapur and Digras (1.06)
highest in the district, Pusad (1.06) was observed the
second haghest in the district. Yavatmal, Babhulgaon,
Gihatanji, Mahagaon, Darwha'and Zarizamani tahsils
index observed 0.9010 097 (Table No 1),
Remaining tahsils of the study region having
index 0.71 to 0.87, Arni is the lowest of them, In 1991
and 2001 Ner is consistently having the low
proaductrvity ndex of food crops.
Productivity Index of Food Crops—2011
% In the year 2011 again Kelapur (1.16) tahsil
found the highest productivity index of food crops in
the district. Yavatmal, Kelapur, Mahagaon, Pusad and
Drigras whsil having more than | index, Babhulgaon
and Ner tahsil {0.69) has the lowest index in the region
(MapNa 1),
Kalamb, Maregaon, Ghatanji, Umarkhed and
Darwha tahsils' having index 0.91 ta 0.99 and
remaining tahisils index observed 0.69 to 0.87 (Table
Nol).

to 2001

During the period of 1991 to 2001 the positive change
was oceurred in every tahsil. The maximum change
and growth was found in Pusad tahsil (+0.17), Pusad
having the strong political background and its impact
is shows on the preduction of the agricultare, The
second maximum change was observed in Digras
tahsil (+0.14); Babhulgaon and Maregaon (+0.01)
tahsils found the Jowest change during 1991 to 2001,

All tahsils except Pusad and Digras observed the
change below 0.1 during 1991 10 2001.

Change in Productivity Index of Food Crops 2001
2011

During 2001 to 2011 maximum are
oceurred in the productivity index ufwmm
minus changes are ocourred mEnlllﬁ:r.i;g:-liuu.~ Iras

S

Mer and Zarizamani tahsils. The h:aeinhrh;ﬂfnh
tack of techniques in cultivations etc are the main
reasons to decrease the productivity index of food
crops compare to their cultivation in these tahsils.
Umarkhed and Mimm m ﬂtﬂ ﬁﬂ‘
highest change {-HCI 15) d'm'm; EIEHII: tmimi

Umarkhed tahsil gets ﬂinpuﬂ Hﬂﬁtﬂf Z
anmdimm'tplu-d:ﬂwimﬂm_'"' n of the
tahsil. The production -:nﬁwmupan|

tabsil is sufficient according o their cultivated land
fmmmmemm -emm
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Sex Ratio of Tribal Population in Melghat Region of Amravati District
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Abstract:

Melghat regton fy doceted in Amravani districe of Maherashira state, Hﬂg.lmi FERion
covered complete area of Dhavani and Chikhaldara tahsil of Amravan district. In the Melghat
region near about 8% population is wibal and disiributed all over the Melghat especially in
forest region, The sex ratio of the tribal papulation is Aot uniform in alf over the reglon. Tﬁ#_ﬂlf
ratio af the tribal population in the region is quite higher than total sex ratio. The lack of
knowledge about population control, family planning and balanee raflo is the main reason of
imbalance sex ratin fn the study region.

Prasent paper has attempts the village wise sex ratio of tribal papulation in the Melghat
region of tetgl ribal population as well as 0 to 6 age tribal population, .

Keywords :Tribal population, sex ratio, 0 to 6 age. imbalance.

Introduoction:

The sex ratio of tribal population jn an India is highwﬁmnﬁumﬂmﬂwnﬂ
Females per 1000 male population but the child sex ratio has declined from 972 in 2001 0 957 in
2001, mﬂdﬁmugkmfsmllHmmaﬁhﬂpnpmﬂnnmgﬁnmm:mﬂnfﬂﬂ- \
mﬂhuﬁh@uﬁmmlmmlunfﬂﬂmyﬁn

The present research work has attempts the mﬂﬁmurmflmmmlﬁna’f*ﬁﬂ

population in. hH,ghIrl:giunln Amravati district. N
Ohbjectives:

The main objective of the present study is to analysis the village wise sex ratio of ol
mmumﬂnwmmmlmmmumm
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ﬂ_mmmmﬁwm ment Office,
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Conclusions and Suggestions:

_ The sex ratio of tribal population & higher than total population’s sex ratio of the smdy
region. More than 1000 sex ratio of total tribal population is obsérved near about 33% villages in
Melghat. The imbalance is found in between total and child sex ratia of tribal popilation.

The tribal population in the region is tll hackward and superstitions still persist in tribal
ureas of the study region, As such, they give birth to female baby child till the birth of a boy,
which in tum increases the population, Also, mare pregnancy causes women (o die. Due o lack
of family planning, low literacy rate, traditional superstitions eto, the population in some regions
mereases dramatically while in some region there is very little.

All these factors in the study region have been adversely affected by the sex rtin of the
tribal population. Therefore, there is a discropancy between the child and (otal sex ratit.

It is necessary (o improve and balance the sex ratio in the study region. Providing proper
micrmation about family planning to the tribal, as well as awareness of the equality of boys and
girts, iz an essential. Every tribal region need to be educated and explain information about
balanced sex ratio. Balancing both birth rate and monality will keep the sex ratio balanced and
its impact on development of tribal region.

Referenees:
1) Agnihotn, 8.8, *“Sex Ratic Patterns In The Indian Population: A Fresh Exploration™,
MNew Delhi: Sage Publications. (2002)
1) Barber M., “The Sex Ratio as a Predictor of Cross-National Variation fn Violent
Crme™, Cross=Cult Res 2000:34:264-82. (2000

3) Deshmukh Nikhil, “#woraT FegdtT #wwme gZamd aifaarT avft-aami=

HIHTTAE T ATAF ST 9 ST FrEsT afimrarEr St e, PhD.
Thesis, Sant Gadge Baba Amravati University, Amravati(2019)

4) District Census Handbook, Amravati District, 2001 and 201 1

5) Jadhav, R. and Rahate, A., ,"Sex ratic analysis: a Case study of Daund tahsil of Pune

Dist, M.5." Maharashira Bhugol Shastra Sanshodhan Patrika, Vol- 33, No.1, Pp. No.
B4-00. {2016)




ISSN 2277 - 3908 // VOLUME-6 // ISSUE-T = 2017

SPM-JAR

JOURNAL OF ACADEMIC RESEARCH

Peer Reviewed

Annual Research Journal
For

Multi-disciplinary Studies

SARDAR PATEL MAHAVIDYALAYA,
CHANDRAPUR




SPALIAR

OF ACADEMIC RESEARCH
ISSM 2877-3908

—

Contents

1.

Fungal Diversity in Vegetables and Their Impact
On Human Health With Reference to Losses

2. E-Banking in India: Innovations, Challenges
and Opportunities
3. SEA A I
4.  Exigent of Good Governance in Higher
Education
3. Sandra Cisneros's The House on Mango Street ;
A Quest for Identity
6. Environmeptal Sanitation in Ancient Buddhist
Monasteries
7. et wiEen FamerEis A g
T g
8 O e e o He - famm w
i g
9. Higen It W& AFETER
(e, fir s sxfrfram 3 fagie v )
10. Hem S : v sitew S TR
11. TSt &1 g WeR
13. BRSS! - OF EEd gHE
14, =SfFRmrETdre fafaam - o Rt - g - 3
15. NarcoAnalysis Test? - Present Legal
Scenario in India
16. Union Membership, Locus of Control

and Job Satisfaction

Archana Junghare, P.N.Nasare 01-03
and Mousmi Bhow|

R.A. Fulkarand R.p. Ingole 04-09

IRY uf e S 10-12
Devendra R. Bhagat 13-16
G.N. Khamankar 17-2]
Rahul K. Kamble 22-19
AT T2 [ Tt 30-33
S 34-38
e srew st -
et iﬁ 43-47

T e St g ST 48-51 *
mﬂ;ﬂqaﬂtﬁﬁgﬁqﬁﬂﬁ 52-53

fiyelt Ao ATTES 54-37
ke FOrdT TeTem 560
Abhay Butle 61-64
Purushottam Borkar 65-61



Volume 6, Issue 1, 2017 : 10-12

SPM-Jay

AL OF Ay
—— 0 T



Sharayu Manish Potnurwar 11

wfowrd Wt Aot SEEl s e R
Fn’ fEEn o= it w e e w2
Tarrd ofm 8, 3@ sifeew anfn mq aim
werEE | 49, ‘Fmi @ g =R
9 AR 4E § u¢ 09 d. smEa A @ s
VI A sMRd. @ WHEdH Siee ST
TGRS JrATEaT SEAT TR grE-ge e
e I fa= 9 "t Wi O oF R
WEEaE. TN faa S Fe HaRnn URe!
yodte famdt ofus o e e owefaet
FHEE, AV g9 AT G e a5
geariEl gw fRa Aiz@ rema § fase
sy, Ffrearen Ay WiE A S
TEAHAHG ST (F2- TN ) FTE! AT .

e it o7 Ferafavara 47 3@, Ui e SO
I §N fmed se.w wg dwiec ()
TRTA(YRS) I W TS T TR H
. AT WiEHA (W) W g B W
FR(FR-7%) o2 i 9@, 71 faem A
ifoy ogren ATEA vy WA EIGRO WL,
Yed 70 i, 9% ww atfE 7 g
e WA fe A :

drawrse - AMEARA AL ATRY WEpdl,
AT YREeE, TouA, Fi

T -

-t ST FRIGA Wed A TerEa
frfry R 9@ g1, ST I Aea. A ST
et TEeTa WA S S0ATE AT,
wyitga faare wfe ;-

WEAaAl:-

QT S AR A S ot
e shrraTs e i gear 4- a1 SR §E
A REd. aE T IARA 83 OTe. W
o - T vt safereama ae.

e AT 3 ;-

WA SR ARITEAAER, W Sepdrer o
ufen sferma st A grEn 79 3 g
e StaAen HE Jeed JanEge w@e A
e, ArRTE WA T g s wgee A
HErdal I WP 3E a9 TR EE e,
T ] - Tt et st A,

= - v ugd e tes vt ;-

W S Teg-fETTa TR S e B
i) e s T A g S
g -fadinamm wged AEeEl FEIG gial.
g e Serm dem g I9EM w M. g
o g HieREA A L0 g @ de
Tntem fEE dorE AWeuTed] ATRRE AT
qHST 3 A AT e i, w, A
oI ST AT ¥ AR WS e
A=A T TS 3T, AEA A1 Saie ateE 1l
£ AR i adtae sufas e I
m]mu@wtwﬁmm%ﬁw
e o AR, TN 9§ AT dvardi aed =
I B

wet AroaTedt A=t gHar ;-

e Rt oAl IR A A
mw—ﬁ—mwﬁ%mm.mﬂ
Psfeared STvAr = 3.69.0,600 W WE. AT
AT 3T o fetsten aA el .
AT SR weEfe -t e e w
2. eier ST TION g W A, W
anfn =@ g faw g R goRgR €. W
ofefare At Fe foTsaTeTa e, 39 ST
fee are TSR TEAGE WG H O A R
wlwﬁmﬁm@mmm
o1 AR A wH R we wga @ A
mmﬁm#mﬂﬂmww
o T v AT . T S



12 Volume 6, Issue 1, 2017 : 10-12

sREn 1FGE 4W03-40R FEERd AR e wente fafag WETE o
i s :

qrta TToare wreiEe -

e YR A0 SRl ARd ST /e
‘wiew’ sreft G ok wwEi' R aeEred
o 23, 3 SMeew s g AR uTe R
3. ‘e’ 31 TRATY e T T N 46 3
W IR,

HTEA AT ;-

S 0 @ sty e o s, A g
ST ST GO AT A F g B,
SR ST VAT Fa T At e e
Fort swefavarst W wre svamE i HITHT -3
STt o e (F95 o waeels) &
GG L LR R T —
A SR - o e wre R @ i

Rt

Wmﬂmﬁm:-
3 g R e o, e g e
o PR S wg e (st
(=) A A T TR W
::*fﬁi-iﬁ}h%mm. id



I'F
IMPACT FACTOR SJIF 2019-6.251 :l"'

'-f.r
s L 155N 2340-0864
LET

b
4 ik

An Internalional Peer Reviewed & Refereed Journal
SCHOLARLYIRESENRCHUOURNAL
EORHUMANITYSSCIENCERIENGLISHIEANGUAGE

APRIL-JUNE 2021, VOL- 10, ISSUE-52
Special Issue of Department of English,
Lokmanya Mahavidyalaya, Warora, v cinar ms)

an

-fiction

liter:

ture“novel

ACTION HORROR : S

STLF CRIME
ROMANCE
FAN FICTION
FANTASY

Cric Lit HUMOUR
Chulgren apvinitee
THEILLER. Dialog

Nnercaitor
Dr:Subodh Kumar'Sigh'™> &
.r:'l":l'l;jl'l:-EJL ': : e

-



o T e U

An Intermational Peer Reviewed & Referced Journal

SCHOLARLY RESEARCH JOURNAL FOR HUMANITY
SCIENCE & ENGLISH LANGUAGE

APRIL-JUNE, 2021, VOL- 10, ISSUE-52
Index

1SSN 2349-96064

TITLE & AUTHOR NAME

PAGE NO.

AN EXPLORATION OF POST-MODERN URBAN
PSYCHE THROUGH BLACK FARCE IN MAHESH
ELKUNCHWAR'S REFLECTION

Dr. Dayanand R. Mane

ECOLOGICAL CONCERNS IN THE POETRY OF
NIRANJAN MOHANTY: A READING OF SELECT
POEMS FROM A HOUSE OF RAINS

Dy, Somnath Barure

MAHESH ELKUNCHWAR'S EXPERIMENTS IN
AN ACTOR EXITS
Shrikant Niranfan Puri

EPISTEMOLOGY REVERSED: AN
INTERROGATION INTO THE IDEA OF
CREATING CONTEMPORARY COMMERCIALS

AND THEIR POST TRUTH IMPLICATIONS
Nipan Nath

APPLICATION OF ECO CRITICISM TO *“THE
TEMPLE OF MY FAMILIAR'
Dr. Ravindra D, Hajare

ECO-CRITICAL CONCERN IN THE RIVER OF
SMOKE OF AMITAV GHOSH AND IN THE
COFFER DAM OF KAMALA MARKANDAYA

My, Vinod Manoharrao Kukade

1-3

11-14

15-23

24-28

29-33




35

36

37

39

40

41

42

43

CINEMA AND LITERATURE: AN INDIAN

PERSPECTIVE
pr. Dharampal B. Fulzele

FEMININE SENSIBILITY IN ANITA NAIR'S THE

BETTER MAN
Ms, Archana 8. Rathod

FICTIONAL WORLD OF KAMALA
MARKANDAYA AND R. P. JHABVALA: A
THEMATIC 5TUDY

Sunil Kumar Singh

CREATIVITY IN MISSING PERSON BY
PATRICK MODIANO
Aslave Ganpat Shriram

A STUDY OF FEMININE SENSIBILITY OF

INDIAN WOMEN IN THE NOVELS OF KAMALA
MARKANDAYA
Lovely Kumari

PEDAGOGICAL TRENDS IN TEACHING
ENGLISH CREATIVE WRITING: A
POST MODERN APPROACH

Amol J. Kutemate & Dr. Akshay V. Dhote

EMERGENCE OF THE CLIMATE FICTION IN
THE INDIAN LITERATURE: A REVIEW
Mrs. Pranita G. Kamaih

REPRESENTATION OF TRANSGENDER IN
ARUNDHATI ROY’'S THE MINISTRY OF UTMOST
HAPPINESS: A SUBALTERN PERSPECTIVE

Mr. Dilip M. Bawane & Dr. Shriram G. Gahane

A STUDY OF DIFFERENT TRENDS IN INDIAN
ENGLISH LITERATURE
Dr. Sheela Upkar Narwade

139-163

164-167

168-171

172-174

175-177

| 78-181

182-186

187-190

191-193




chatarly Research Journnl For Henaaity Seience b Enghah Language SJIFZ0i-=6.23l 55N, 2343-3564

PEDAGOGICAL TRENDS IN TEACHING ENGLISH CREATIVE WRITING: A
POSTMODERN APPROACH

Amol J. Kutemate & Dr. Akshay V. Dhote
Department af English, Sardar Patel Mahavidyalaya, Chandrapur, Maharashira

amolkutemate] | Hggmail.com

Abstract
Weiting is ane of the mast creative as well as complex form of expression. Since the beginning of
plobalisation, teaching weiting has been neglected and spoken English is the dominant form in the school
and collepe cducation. With the emergence of advance technologies in the education sector, writing has
hecome old fashioned and dull activity for the learners. As writing is one of the four core skills in language
educaiion, besides lisiening, speaking and reading, its significance cannol be under- rated. To give
impenus to writing skills, teachers need to move beyond the traditional attitude in writing and find out the
innovative pedagogles to teach writing in {ix mosi creative form with post-modern approach. The paper
aterpis to deal with the jollowing current issues associated with the teaching of creative writing: need
of feaching of creative writing, approaches in feaching creative writing, challenges in teaching and
current Post-modern pedagogical approaches in dealing with these challenges in the education system,
Key Werds: Creative writing, Pedagome af writing, Post- modernism, Trends in writing
Introduction
Invention of writing has brought revolutionary changes in the history of the world. From caves
writing to digital writing, world has always been text- oriented. Hence writing is one of the
fundamental skills out of the four basic language skills taught in the classrooms from primary to
tertiary levels. Teaching wnting enforces vocabulary and grammatical structures. So, it is very
important to give enough time to teach writing skills to learners to make them proficient in
writing. It is also essential to identify the interest areas of the leamers and provide frequent
opporfunities o practice writing, To give impetus to writing skills, teachers need to move beyond
the traditional attitude in writing and find out the innovative pedagogies to teach writing in its
most creative form with post-modern approach.

Postmodernism as a prevalent concept describes a broad movement. Postmodernism
is a late 20th century movement in philosophy and literary theory that generally questions the
basic assumptions of Western philosophy in the medemn period. It is characterized by broad
scepticism or relativism and a general suspicion of reason. It developed in the mid-20th century
across philosophy, arts, architecture and criticism. Now, it is believed that English language
teaching has been influenced by postmodern philosophy theoretically and practically in some
ways. The elements of Postmodemism including Constructivism, subjectivism, relativism,
localism and pragmatism are found to have been applied in Teaching English as a Second
Language (TESOL) to the concept of Post method, multilingualism, multiculturalism, integrated
content leamning, and creative writing pedagogies,

While teaching English as a second language in the classrooms, a question often
comes to mind is *What is the need of teaching creative wriling?’ The question becomes everd

APRIL-JUNE 2021, VOL 10/52 Page 178
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Abstract

Why technology is infused with the educational pedagogy? or rather why the demand of
technology has been increasing in the field of education? These could be the key
guestions in the current educational scenario. The inclusive answer is to facilitate the
teaching and learning process. With the social, cultural, political and economic changes,
there is a call for new contents and skills. These twenty first century contents or skills
cannot be delivered or taught with the old methods of teaching to a techno savvy
generation. To meet this challenge, a concept of techno- pedagogy is in introduced in
the field of education. Asthisis anew and inevitable experiment in education, thereis a
need to critically analyse the concept of techno- pedagogy. In the present paper, an
attempt has been made to study some issues in the implementation of techno- pedagogy
in the higher education sector and its prospects in the developing economies like India.

Key words
Technology, Pedagogy, Higher education
Introduction

Teaching and learning is a key but complex process in education system. Teachers,
educators, pedagogues, researchers and all the stakeholders related with education field
have been contributing to make the teaching- learning process more effective.
Development of technology helps this process to become more result oriented. The
concept of techno pedagogy has been evolved through the amalgamation of technology
and pedagogy.

The word pedagogy is often used in education. It comes from the Greek root word
paidagogos means ‘‘an art of teaching to children’’. However, today it means creating
an educational process leading to transfer of knowledge to a new learner. Pedagogy
most commonly understood as the approach to teaching, refers to the theory and
practice of learning, and how this process influences and is influenced by the social,

Page |497 Copyright © 2019Authors
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political and psychological development of learners. Basically, it’s a cognition-based
learning process, where teacher designs some strategies for the effective learning.

Technology is “the branch of knowledge that deals with the creation and use of
technical means and their interrelation with life, society, and the environment, drawing
upon such subjects as industrial arts, engineering, applied science, and pure science”. It
has become a key word in all academic disciplines in twenty first century. Education is
not an exception to this. In fact, technology has been playing a maor role in
transforming the whole education scenario worldwide. It is a discipline dealing with the
art or science of applying scientific knowledge to practical problems. So, techno
pedagogy refers to “electronically mediated courses that integrate pedagogic principles
of teaching or learning with the use of technology”. Techno pedagogies require both
technological and pedagogical skillsto use.

The technological revolution has transformed the thinking patterns and pedagogical
practices of teachers. Traditional pedagogies are teacher centric in which teachers are
the absolute source of knowledge. With the beginning of research in the field of
technology and psychology, some fundamental changes occurred in educational
pedagogies. These technology blended pedagogies have changed not only the way of
learning but also the temperament of learners. It has improved the quality of education
by conveying the complex concept in an effective and interesting way compared to
traditional teaching methods. Techno pedagogies are conducted through different modes
of learning like computer- based learning, online learning, mobile learning, smart
classroom etc. Though technology has been accepted as a fundamental need by common
people, teachers and students find it difficult to link it with education for effective
teaching and learning. As techno pedagogies have better prospects in education, there
are certain issues in implementing it in higher education.

| ssues
1. Motivation

Traditional methods, like lecture method are still preferred by the majority of teachers.
These methods are more convenient for teachers rather than students. So, shifting from
traditional methods to twenty first century techno pedagogies, is a challenging task. In
this context, motivation or willingness is an important factor in changing the mindset of
teachers.

2. Accessibility

Accessibility to technological resources in higher educational institutes is serious issue,
especially in rural areas. Most of the colleges, even in urban areas are not equipped with

v
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smart classrooms and language labs. ICT labs are in poor condition and devoid of
updated hardware and software. Weak internet connectivity makes it inaccessible to
provide facilities online courses, e- learning, video conferencing etc. Frequent power
cuts and fluctuations also creates barriers in using technological resources.

3. Feasibility

The issue of feasibility is associated with financial matters. As most of the colleges are
privately owned, they face funding crises. It makes them difficult to spend enough funds
on infrastructure development, ICT equipment maintenance and providing technological
services and facilities to learners.

4. Competency

Competency is nothing but the ability of teachers to make use of technology effectively
in teaching. Though technology is prepared for some specific purpose, it is neutral in
itself. It doesn’t have any clear vision. The effectiveness of a technology depends upon
the person who use it. If a user is not competent or trained enough to use the
technology, it will not make any positive impact. The same case applies with techno
pedagogy. Incompetency of teachers in using technology is one of the major issues in
designing or implementing techno pedagogies.The four most common mistakes in
introducing techno-pedagogical skill into teaching are i) installing learning
technology without reviewing student needs and content availability; ii) imposing
technological systems from the top down without involving faculty and students; iii)
using inappropriate content from other regions of the world without customizing it
appropriately; and iv) producing low quality content that has poor instructional design
and is not adapted to the technology in use

5. Learner psychology

Educational technologies are assumed to be used by the learners of professional courses.
Students from traditional disciplines like arts, science and commerce do not find
themselves connected with these technologies due to their focus on theory
examinations. Even in universities and multi-disciplinary colleges, there is a lack of
coordination among different departments related to sharing of updated technological
knowledge and resources.

Prospects

Inevitably, technology is going to play an important role in the field of education in
spite of all the challenges in implementing it. Techno pedagogy has bright future due to
following prospects:

v
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1. Bridging the gap

Significance of techno pedagogy in future lies in bridging the learning gaps of learners
in higher education. Majority of students in universities and college are not competent
enough in applying the knowledge or skills in their personal or academic life. Thereisa
gap between the present learning achievement and the expected learning achievement.
This learning gap is serious issue with the students in higher education. To deal with
challenge, teachers have to work on two levels simultaneously. First covering the
prescribed syllabus and second, filling the learning gap. Techno pedagogy has
tremendous potential to deal with these challengesin swift and effective way.

2. Self- learning

The aim of higher education is not just the transfer of knowledge from teacher to
students; but to develop critical thinking ability among learners. The major difference
between the present and past generations of learners is that the old generation used to
depend on teachers and books as the only authenticate sources of knowledge; but the
present generation of learners is more independent in terms of learning. Apart from
books and teachers, they have technology as a major tool of learning. It could motivate
them to learn by themselves. Teacher’s role will be a facilitator in their learning.

3. Outcomes

Outcome based pedagogy is the need of the hour. Mere providing input through
teaching is not enough, but producing concrete output on behalf of learners is also
significant. Technology can enhance the effectiveness of pedagogy in generating
learning outcomes. It also helps to evaluate the learning outcomes of learners in the
context of academic and personal development.

4. Feedback

Techno pedagogies have greater scope to involve learners in the learning process.
Learning involvement boosts learners’ confidence in learning and they get self-
motivated to learn. Such kind learning environment promotes feedback mechanism in
the classroom. Effective feedback cannot be obtained without complete involvement in
learning process. The more students involve in the learning process through techno
pedagogy, more concrete feedback would achieve.

5. diagnostic and remedial work

Diagnostic testing helps teachers to identify and analyse the learning difficulties. At
present, the focus of teaching in higher education is on completing the syllabus and
preparing students for written examinations. There is not enough scope for diagnosis of
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learning difficulties and implementing remedial strategies. But as the pedagogies are
shifting from group learning to customised learning, there are better prospects for
techno pedagogiesto dea with diagnosis and remedies.

Technology is the key factor in evaluating the proper use of education
inputs. Pedagogy concerns with learner’s integrated development. Hence, technology
and pedagogy are the two side of the same coin because they complement each other.
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