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Introduction:

Entrepreneurs with innovative solutions
to society’s problems are ambitious, persistent,
tackle major social issues and offer new ideas
for wide scale change, find what is not working
and persuade entire society to take a leap. So-
cial entrepreneurs organize local people that will
standup, siez idea & act as change agent for
betterment of society. (HH Stevenson 2000)
They are of opinion to take up the societal needs
themselves rather than leaving it to government
or business sectors. Social Entrepreneurs are
visionaries and ultimate realists, concerned with
Practical implementations they present ideas
which are user friendly, understandable ethical
and engage in widespread support. Social en-
trepreneurs act as change agent of society for
better,

Social Entrepreneurship:

Itis all about indentifying and recogniz-
ing a social problem, here the expertise and skill
of an entrepreneur help him move ahead using

inting Aeed®
78911115 | Peer-Reviewed International Journal Issue-74, Vol-04
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entrepreneurial principles toorganize try tocre-
ate, manage a social venture to achieve a long
time desired social change envisioned by
him.(Aldrich H.,1992) There is another angle to
this very interesting situation business entre-
preneurship who take up this noble task mea-
sure performance in profit and return. One can
through social entrepreneurship further broad
social, cultural and environmental goals be-
Causeit is associated with voluntary or no profit
sectors.

Noble Laureate Mohammed Yunus a so-
cial entrepreneur and founder of Gramin Bank
and its growing family of social venture busi-
nessare a role model for a developing economy
like Bangladesh where social entrepreneurs
have a lot of gaps to exploit left by relatively
small state, similarly you find some of the Euro-
pean and south American countries where so-
cial entrepreneurships closely knitted with public
Organizations at both national and local level,
here youth can also contribute in similar fash-
ion where you find youth social pioneers (Aus-
tralia) an initiative to strengthen support and
celebrate role of young people in creating posi-
tive change in the communities.
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Factor Driven Economies & Global Competi-
tiveness:

Going back 10 years from the global fi-
nancial crises the prospectus for a sustained
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economic recovery remain at risk due to wide-
spread failures on the part of leaders and it is
here the policy makers try to put in place re-
forms necessary to uderpain competitiveness
and bring about much needed increase in pro-
ductivity (Global Competitiveness report 2017-
18) it is a time when global economy is show-
ing signs of recovery with GDP growth at 3.5%
in 2017. (Klaus Schwap, Xavier Sala-i-Mar-
tin,2017) Study have found to have high level of
uncertainty with the perception that current
approach do not serve people and societies well
enough is gaining ground, prompting call for new
models of human centric economic progress.
Ensuring future economic growth will require
solutions that are more creative than any way
have seen so far. The world economic forum
seek to provide guidance, inform future oriented
solutions, identifying areas of improvement and
are as where economies are lagging infact itis
barrier to growth facing the economies.

India is one of the fastest growing
economy in Asia the classification of global com-
petitiveness index show that India is one the
verge of transforming itself from the basic re-
quirement of factor driven economy to efficiency
driven economy. The factors of developing na-
tions population poverty & unemployment
supplemented by the basic facilities required is
not upto the mark. The factor driven economy
includes four pillars institutions, Infrastructure,
Microeconomic environment, health and primary
education for which an effort is extraordinarily
done but in the end it is short of the require-
ment hence a bottleneck to move to efficiency
driven economy. The fact that development is
always all round can not be denied and hence
the factors for efficiency are also catered to by
adeveloping country like India. ( UNDESA 2015)
The expectation to be called efficiency driven
economy lies in the fact that along with basic
needs market for goods and labor, Technologi-

cal readiness, Higher Education and Training
with financial market development is the need

which is being taken care of by India but cannot
go to higher scale as the efficiency demands
more of manufacturing with greater technologi.
cal use which India in comparison to china have
not been able to achieve.

Make in India drive will bring fruits in
future and so manufacturing sectors contribu-
tion to gross domestic product (GDP) to 25%is
predicted by 2022 from 16% in 2016-17.(Anant
Geete, 2016) India’s manufacturing sector is in
trouble for the last many years and in the era of
Globalization competing in international markets
has become a challenge for the country’s pri-
vate as well as state owned firms, the reasonis
first compete with China and then compete glo-
bally. Stability of manufacturing industry is prime
and the fact cannot be denied that micro, small
& medium enterprises are the backbone of
manufacturing sector in any country. Their sur-
vival will always boost the manufacturing indus-
try and higher contribution to economy.

The problem in India is that in the last
four years number of sick MSME’s have doubled
from 2,22,204 sick units in 2012-13 to 4,86,291
sick units in the year 2016. (M. Ramesh,2017)
According to ministry of Micro small & medium
enterprises. There are 3.6 crore MSME’s which
provide employment to 80 million people in In-
dia. They produce 6000 products which account
for 8% of the GDP and 45% of the total manu-
facturing output in India. The MSMEs are hav-
ing great potential as they contribute to 40% of
exports in India. (S. Swaminathan, 2018) If manu-
facturing and other efficiency enhancer factors
are not catered to properly it may lead to prob-
lems in the basic provision of amenities by the
government which is a peculiar characteristics
of any developing country across the world.
What is the feasible solution?

Social Entrepreneurship is the answer to fill the
gap between the basic requirements and effi-
ciency enhancer factors.

I. Focus on Social Entrepreneurship Policy of
Scale up & Not Start up :
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The concept of scale up can be a fea-
sible option to factor driven economies as ques-
tions is : “Would you allocate more of society’s
resources to giving birth to babies or the rais-
ing children well” The thought should be about
enterprise creation, policy makers need to re-
balance entrepreneurship policy towards scale
up and not startup. Startup phenomena is not
limited to India or Asia its global phenomena
where motivation approach of developed and
even developing countries go for start up
programmes there is hardly any country as an
exception. Social entrepreneurs can take up the
existing small and medium size units and trans-
form them into a viable big unit for the benefit
of the society and also benefit them by way of
profit. Entrepreneurship in fact is extra ordinary
value creation which involve acquiring
repurposing, recombining and scale up for the
benefit of economy.

Il Social Entrepreneurs & Search Funds :

Extra ordinary value creation cannot oc-
cur without growth and entrepreneurial growth,
post startup has numerous challenges which

change agent of society and can ably fill the
8ap between what is not working and the gov-
ernment by lending support to economic devel-
opment of the country.
A) Husk Power System : Generating Electric-
ity From waste :

Gyanesh Pandey a US return engineer in
India belonged to Bihar a backward state in In-
dia, estimated 400 million people in India does
not have reliable electricity. Eastern Bihar in
India is worst hit area and poor due to social
development. (Ritu Jaiswal,2011) Two engineers
searching for a viable solution to a problem of
Electricity came across the idea of producing
electricity from Rice Husk, waste product of rice
milling in their area, availability of rice husk was
ample and so Gyanesh Pandey and Ratnesh
Yadav felt the need to electrify the village where
power lines of state electricity board do not
reach. The first power plant was set up in 2007
through NGO for Charity foundation. In 2008
Gyanesh Pandey & Ratnesh Yadav established
Husk Power System (HPS). Today 85 plants each

can be an order of magnitude more difficult then
simply starting a venture. In order to create as-
sets for society it can be a viable alternative if
social entrepreneurs explore possibility of ac-
quiring undervalued companies, family busi-
nesses which are lacking leadership and man-
agement is in crisis. There is also a possibility
of exploring the under utilized R & D centre and
funds of universities lying idle for the better-
ment of society.

I1l. Innovative Social Entrepreneurs:

Social Entrepreneurs are individuals hav-
ing innovative solutions to society’s problems.
They are visionaries & ultimate realist, con-
cerned with practical implementations they
present their ideas which are user friendly, un-
derstandable, ethical and engage widespread
support from the masses. They have capacity
to mobilize local support that will standup and
seize the idea. Social entrepreneurs act as a

g ing 35-100 kil ts of electricity, light-
ing 350 villages in west and east Champaran,
Muzaffarpur in Bihar State of India. They are
training local youth for running & managing
plants thus providing rural employ 3
The cost of service is Rs. 80 (less than
$2) per month about half the cost of kerosene
for two CFL bulbs and charging of Mobile
Phones. It is world’s leading off grid utilities pro-
viding reliable power to rural communities and
business entirely from renewable energy
sources 24 hours a day, 7 days a week, 365 days
a year and overall it is 100% ? proof. Gyanesh
Pandey & Rathnesh Yadav have taken initiative
to benefit the society by setting a classic Ex-
ample of Social entrepreneurship where the
state was unable to supply electricity and they
filled the gap by undertaking the herculean task
and making it look so simple.
B) Biomass Stoves Ensure Rural India Breaths
Easy:
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Wonder what social entrepreneur can do
if they identify the problem and come out with
viable, feasible & Economical solution, Neha
Juneja (CEO, Greenway, Grameen Infra) along
with Satvik Upadyaya (Co-Founder) travelled in
India separately to study factors effecting com-
mon man. Little was happening to improve the
quality of common man joined by the third per-
son Shoeb Kazi in 2011 launched their own prod-
uct. (Sonal Khetarpal,2017), What stayed with
them from their travel was the sighting women
using mud Stoves in villages and smoke ema-
nating from every household. Every year it kills
over 4.3 million people globally which is higher
than Malaria, HIV and Tuberculosis combined.
Rural India must convert to cooking gas and
there has to be healthier alternative. How much
difficult it is to be build efficient burning de-
vice? The company designed smart stove which
burns with biomass that is mixture of plant and
plant based material, the specialty is incredible
efficiency to such an extent that smoke emis-
sion is 80% less and the overall consumption of
energy is 65% less.

Innovators all over the world are inter-
ested in smart stoves. Which is purely a rural
based product and can be handled easily in
other words it has easy approach. Neha Juneja
a Social entrepreneurs have been able to com-
bine her passion with talent in making the prod-
uct design of Smart Stoves which prices in be-
tween a mere 255 to 505 i.e. RS. 1800 to Rs.
3000. Greenway Grameen Infra have already
sold a Million Biomass stoves made of Steel and
aluminum,

Conclusion:

The Emerging consensus is that eco-
nomic growth once again needs to focus more
on human well being; such human centric eco-
nomic progress is multidimensional by nature it
is broad based by benefiting the vast majority
of people, environmentally sustainable and eq-
vitable in terms of creating opportunities for all
and not disadvantaging future generations. The

challenge before developing countries like In-
dia which is placed 40" in Global competitive
Index with an average score of 4.59 isdown one
spot from world ranking last year of 39 and is
still placed in factor driven economy and is on
the verge of moving to efficiency driven
economy expose the gaps in many sectors of
economy where considerable effort is necessary
the solution of filling the gap can be done by
social entrepreneurs who can take up the prob-
lems and find out viable alternative solutions
themselves with two fold effect of benefiting
the society at large and also earning profit from
social venture. Social entrepreneurs like
Gyanesh Pandey & Ratnesh Yadav were suc-
cessful in solving problem of Electricity formore
than 350 villages in Bihar State of India an Neha
Juneja finding solution to 4.5 Million deaths due
to smoke while cooking by brining out smart
stove for cooking, using biomass. Innovation is
the need of the hour for Developing Countries
where in social entrepreneurs can come forward
to take up challenge instead of leaving it to gov-
ernment.
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Histopathological Study Of Lytocestus Species Infection In Host Intestine
Clarias Batrachus (1) From Kham River, Aurangabad (M.S) India

Rahul Khawal', Arun Gaware® Sunita Borde® and Vijay Lakwal®.
"Department of Zoology. Skn Vyanktezh Art’s Com. & Science College. Deulgaon Raja.
Dist. Buldana (M.S.) India.
*Department of Zoology. Shn Shrvaj: Art's Com. & Science College, Motala, Dist. Buldana M S.) India
*Department of Zoology, Dr.B.A.M. University Aurangabad (M.S.) India.
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Abstract: In the present investigation occurrence and parhological changes caused by cesiode parasites
Lyrocestus Species in the intestine of fresh waer fishes, Clarias barrachus (Linn.) from Kham river, Aurangabad
(M.S) India are swudied. The worm Lytocestus Sp. antached 10 the intestine of hoss Clarias barrachus. In T.S. of
intestine of Clarias barachus it has been observed thar the cessode anached 1o the intestinal layer and slowly
damaged the host investinal villi, invaded deep and sucking the content in the region of villi.

Keywords: Clarias barrachus, Hiscology, Kham River, Lytocesius.

1. INTRODUCTION:

term ‘host-parasites relatonzhip’ comectly designates an mntimate mteraction. betiveen two or more distinct
organisms, in which the onc benefits while causing damage to the others. The study of parasites and parasitism is without
an end. One could go on and on like this as the various aspects are not only important but quite interesting too. What
about the host-parasites and parasites-parasites relationship as also the relationship between the definitive and
intermediate hosts of the parasites.

The Caryophyllidean cestodes produce discase to the fishes by inducing mild imritation, inflammation between
the folds, thinning of intestinal walls and sometimes death resulting from dysfunctioning of intestinal mucosa. The other
remarkable feature of the Caryophyllidean cestodes is the presence of prominent secretary glands which are used by the
parasites forestablishment. The structure and function of scolex glands in different specices of Caryophyllidean cestodes
were studied in detail by Hayunga (1979) and Hayunga and Mackiewicz (1988). They reported that the scolex glands
were more developed in those species, which lack attachment organs and suggested that the secretion of the glands was
uscd by the parasite to adhere to the host intestine.

The host parasite relationship has studicd by Mitra and Shinde, 1980 of Amoeboraenia indiana and Hymenolepis
nana by Baiky, 1951. The establishment and distribution of Raillierina cesticillas in the fowl was by Foster and
Daughtery. 1959, cestode relationship of hill stream, fishes was observed by Chauhan and Malhotra, 1981. Host various
parasite responses were described Mitchell, 1981. Histopathological changes were also observed Moniezia from Capra
hircus (L..) by Nanware and Jadhav, 2005, Circumncobothrium and Senga from Masacembalus armarus by Fartade
Asawari and Sunita Borde, 2011 and Marine Cestode from marine fish by Anarse Sandecp and Borde Sunita, 2012.
Noteworthy work was carried out on histopathological changes caused by cestode parasites by Mackiewicz er al, 1972,
Molnar ct al., 2003, Rubclact al., 2006, Williams, 2007, Jadhav ct al., 2012, and Laxma Reddy and Benarjee, 2014,

The foregoing literature survey clearly reveals that Caryophyllidean parasites cause considerable damage and
therefore great cconomic losses to the fishermen. Thus, these groups of parasites require attention of parasitologists to
develop an integrated control programme.

The present communication deals with the study of histopathology of Lyrocesrus species infection in host
intestine Clarias barachus from Kham River, Aurangabad (M.S) India.

2. MATERIAL AND METHODS:
For the histopathological study, intestines of fishes were dissected to observe the rate of infection. Some fishes
were found to be infected and some non-infected. Both infected and non-infected hosts intestine were dissected and

Available online on - WWW.LJIRMF.COM Page 167
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fixed i Bown's fhud to study histopathological changes. The fixative mhibit: the pozt mortem changes of the assues.
Then tissues were washed, dehydrated through alcoholic grades, cleared in xylkene and embedded in paraffin wax (58-
62°C).

The blocks were cut at 7§t and slides were stained in Eosin hacmatoxylin double staining method. Best slides or
sections were selected and observed under the microscope.

3. RESULT AND DISCUSSION

From the present ion the results indicate that some of the intestines were found to be infected with
cestode parasite. In T.S. of non-infected intestine of Clarias barrachus (1..) it has been observed normal intestinal villi
and other layers of intestine. In T.S. of infected intestine of Clarias barachus (1..) has been observed that the cestode
attached to the mucosal, sub-mucosal and muscularis mucosa of intestine and slowly damaged the hosts intestinal villi,
invaded deep and forming the cyst like structure for sucking the content from the region of the infestine. Healthy intestine
showed, healthy villi and all layers are clearly observed, whereas infected intestine has been observed that the worm
attached to the mucosal layer of intestine and slowly invades to the decper layers of the host tissue.

The worm Lyrocestus Sp. attached to the intestine of host Clarias barachus. In T.S. of intestine of Clarias
barachus it has been observed that the cestode attached to the intestinal layer and slowly damaged the hosts intestinal
villi, invaded deep and sucking the content in the region of villi.

In the present study casc the damage of Lyrocesrus sp. obscrved is similar to the damage reported by Satpute
and Ag’nal (1974) and A. S Rmpalh and A. L. Deshmukh (2018). However, the helminths crosses majority of the

inal layers ( | cpi b sa.muscularis layer) and come to lic near scrosa suggesting that, it is very
dangerous and destructive pmmtc lo the definitive host (C. J. Hiware, 2008). The worm is not only successful to enter
into the intestine forming the ulceration in the intestinal wall causing damage to the host tissue but the parasite may
affect host physiology in many ways that induce stress in the host. The parasitic infection in turn disturbs the metabolic
pathways (Esch GW et al., 1977).The intestinal cells of the host become stretched and distorted causing mechanical
obstruction of the lumen of fish intestine (Bauer., 1968; Ahmad and Sanahullah, 1979; Scott and Grizzk, 1979). During
heavy infection, the intestine gets blocked causing death of the host (Bauer ct. al, 1981). In some cases, high number
of parasites reduces the diameter of the lumen by more than 50% which affects the movement of the food through the
intestine (Shostak and Dick, 1986). Marty, G. (2008) reported the Atlantic salmon (Salmo salar) had ananisakid larva
partly embedded in the wall of an intestinal caccum.

A] T.S. of non-infected Intestine of Clarias batrachus (L. )
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ected Intestine of Claris batrachus (L.)

4. CONCLUSION:

From the above histopathological discussion it can be concluded that helminth parasites like Lyrocesmus Sp.
finds the nutritive material from the intestine of hosts Clarias barrachus (1..) which is essential for their nourishment
and growth. While taking nourishment parasites invade host tissue resulting tissue damage causing mechanical injury
to the host at the attachment site.
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Abstract: The presers invessigarion deals with sysiemaric observation of the cestode parasites Moniezia Blanchard,
1891, thar is, Moniezia mehdii Sp. Nov. colleced from the intestine of domestic goar Capra hircus Linnaeus, 1758
ar Ghansavangi, Disrict Jalna. The present worm comes closer 1o all the known species of the genus Moniezia in
general topography of organ bu differs due 1o having the scolex small squarish, mawre proglotids nearly rwo rimes
broader than long, testes small. oval 10 rounded in shape, 130- 140 in numbers, cirrus pouch large cylindrical, ovary
horse-shoe shaped, vicelline gland pos ovarian, incer proglowidal glands 15-16 in numbers.

Keywords: Anoplocephalidae, Capra hircus, Jalna, Moniezia

1. INTRODUCTION:
The genus Moniezia was established by Blanchard, 1891. Skrjabin and Schulz (1937) divided this genus in to three
subgenera as follows:

1) Inter proglottidal glands grouped in rosetes——— e meeeee -Moniezia.

2) Inter proglottidal glands arranged lincally e oo e Blancharia.
(Some time absent)

3) Inter proglottidal glands absent Baeriezia.

The present worm agrees in all characters with subgenus Blancharizia. Skrjabin and Schulz, 1937 includes
having two specics M. (B.) benedeni (Monicz, 1879), Skrjabin and Schulz, 1937 and M. (B.) pallida, Monnig, 1926. In
India Shinde er.al, 1985 added two species of the genus ie. M. (B.) awrangabadensis and M. (B.) bharalae from Ovis
bharal in Aurangabad district, (M.S.), India. Later on Patil, eral., 1997 described M. (B.) warnanagarensis from Capra
hircus (1..). In 1999 Nanware, er.al. erected M. (B.) kalawari and Kalse, er.al. erected M.(B.) murhari from Capra hircus
(L.). In 2004, Pawar er.al. added M. (B.) Shindei and Tat and Jadhav B. V. added M. (B.) hircusae from Capra hircus
(L.). Pokk, er.al. added M. (B.) caprai from Capra hircus (1..). Borde, er.al., 2007 erected new specics ie. M. (B.)
rajalaensis from Capra hircus (L.). M. (B.) caprae is added by Nanware S. S. 2010. Padwal, er.al. 2011 added M. (B.)
govindae from Capra hircus (1..). Later Humbe, er. al., erected four more species i.e. M (B.) babai, 2011, M. (B.) ovisae,
2011, M (B.) osmanabadensis, 2012 and M (B.) devraoi, 2013. Later on Barote, er.al. added two more species ic. M.
(B.) shegaonesis, 2013 and M. (B.) shivajiraovae, 2014. Ravi Solunke, 2015 crected M.(B.) swreshi and Amol Thosar,
er.al., 2015 crected M (B.) jadhavii from Capra hircus (1..). Later on Moniezia (B) marathwadensis is added by Shaikh
Kalim 2015, Moniezia (B) bhalchandrai is added by Kalse A. T. er. al., 2016, Sunita Borde, er. al., 2017 ereced M. (B.)
bordeae from Ovis bharal (1..) and Jadhav V.M. er. al. 2018 crected Moniezia (B.) madhavae from Capra hircus (1..).
Recently Amol Thosar, er. al., 2020 Moniezia (B) shilae, added to this genus from Capra hircus (L..).

The present communication, deals with the description of a new species, Moniezia mehdii Sp. Nov. collected from the
Capra hircus Linnacus, 1758 at Ghansavangi, District Jalna.

2. MATERIALS AND METHODS:

Cestode parasites were collected from the intestine of Capra hircus (L..) from Ghansavangi, District Jalna (M.S.)
India. These cestodes were preserved in 4% formalin and stained with Acctocarmine or Harris Hacmatox ylin, passed
through various alcoholic grades, cleared in xyline, mounted in D.P.X. and drawings arc made with the aid of Camera
Lucida. All measurements are given in millimeters. The identification is made with the help of Systema Helminthum.
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3. DESCRIPTION:
The cestodes are long consisting scolex, neck and proglottids. Proglottids are i and mature. The scolex

is small in size, squarish in shape and measures, 1.567 (1.485-1.650) in length and 1.435 (1.386-1.485) in width. The
suckers are large, oval in shape, four in numbers, arranged in two pairs, obliquely placed and measures, 0.429 in
diameter. The neck is long and measures, 5.362 (5.280-5.445) in length and 0.957 (0.924-0.990) in width. Mature
proglottids are large in size, rectangular, almost two time broader than long, cach proglottids with a double sct of
reproductive organs and measures, 3.663 (3.630-3.696) in kength and 7.837(7.425-8.25) in width. The testes are small,
oval to rounded in shape, 130-140 in numbers, scatiered in the posterior half of the scgment in between two longitudinal
excretory canals and measures, 0.049 (0.033-0.066) in diameter. The vas-deference is long, thin coiled tube and
measures, 0.940 in length and 0.033 in width. The cirrus pouch is large, cylindrical, situated in middle margin of the
scgments and measures, 0.445 (0.396-0.495) in length and 0.297 (0.264-0.330) in width. The cirrus is thin tube,
cylindrical, inside the cirrus pouch and measures, 0.445 in length and 0.297 in width. The ovary large, horse shoe shaped,
compact with acinia, two in numbers and measures, 1.419 (1.353-1.485) in length and 1.320 (1.320 -1.320) in width.
The ootype is small, clongated, anterior to the ovary and measures, 0.099 in diameter. The vagina posterior to cirrus
pouch, long tube reaches to the ootype and measures, 0.858 in length and 0.049 in width. The genital pores medium in
size, oval in shape, bilateral, middle in position and measures, 0.198 (0.165-0.231) in kength and 0.066 (0.066-0.066) in
width. The vitelline gland small, oval in shape, compact, post-ovarian and measures, 0.247 (0.231-0.264) in diameter.
The Inter-proglottidal glands present in between two proglottids, oval to rounded, 15-16in b arranged in a single
row in between two longitudinal excretory canals, and measures, 0.379 (0.330-0.429) in diameter. The longitudinal
excretory canals are thin, present on both lateral sides of scgments along the body length and measures, 0.082 (0.066-
0.099) in width.

Moniezia (B ) me

tidil, Sp, Nov. Maonieria (D.) mehdii, Sp. Nov,

Fig. 1 Microphotograph And Camera Lucida Of
a) Scolex: B) Mature Proglottid
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4. RESULTS AND DISCUSSION:

The genus Moniezia was erecied by Blanchard in 1891. The worm under discussion is having the scolex small squarish,
mature proglottids nearly two times broader than long. ®stes small, oval to rounded in shape, 130-140 in numbers, cirmus pouch
large cylindrical, ovary horse-shoe shaped, vielline gland post ovarian, inter proglottidal glands 15-16 in numbers.
® The present worm differs from Moniezia (B) benedeni, Monicz, 1879, Skrjabin and Schulz, 1937, which is having
numerous proglottids broader than long, posterior proglottids fleshy, testes 500 in numbers, arranged in two groups,
cirrus pouch short and wide, vas deferens with 2-3 coils, ovary compact, in the center of the segments, eggs well
developed, inter proglottidal glands liner and close to the posterior margin of the segments, arranged transversely and
reported from the Calves and Lambs.

The present cestode differs from Moniezia (B) pallida Monnig, 1926, which is having the uterus external, dorsal and

ventrally over excretory canals, the inter-proglottidal glands varying in size and reporied from the host horse in South

Africa.

® The present parasite differs from Moniezia (B) aurangabadensis, Shinde, er al. 1985, which is having the scokex
quadrangular, testes small, 1100-1200 in numbers, vas deferens coiled, cirrus pouch cylindrical, oval with some
rounded acini, gravid proglottids broader than long, uterus reticulate, inter proglottidal glands 12-15 in numbers and
reported from Ovis bharal (1..).

® The present tapeworm differs from Moniezia (B) bharalae, Shinde, er al 1985, which is having testes rounded, 190-
200 in numbers, vas deferens short, clongated, fusiform, genital pores bilateral, sub marginal, ovary compact, inter
proglottidal glands arranged in two rows, small in size, 38-44 in numbers and reported from Ovis bharal (L.).

® The present form differs from Moniezia (B) warananagarensis, Patil, er al. 1997, which is having scolex large,

globular, testes 300-320 in numbers, distributed throughout the proglottids, in single ficld, ovary indistinctly lobed
with 13-15 short, blunt acini, sely clongated, inter progl dal glands, 56 in numbers, oval, medium in size,
cirrus pouch medi oval, tr Iy clongated, slightly obliquely placed and extend beyond longitudinal excretory
canal.

® The present cestode differs from Moniezia (B) kalawar, Nanware, er al. 1999. Which is having squarish scokex, oval

shaped cimrus pouch, testes small, oval, distributed throughout the scgment, 172 in numbers, ovary medium, short,

blunt acini, and 54 inter proglottidal glands in the inter segmental region, medium, oval cither single or paired,

irregularly arranged in the central width of the scgments and leaving space oncach lateral side.

The present tapeworm differs from Moniezia (B) murhari, Kalse, er al, 1999, in having the scolex squarish, testes

405415 in numbers, cirrus pouch clongated in the anterior region of the scgments, ovary inverted horse shoe shaped,

indistinctly bilobed cach with numerous short, blunt, round, acini and inter proglottidal glands 63 in b

The present parasites differs from Moniezia (B) caprai. Pokale, er al, 2004, which is having the scolex is medium,

squarish, with large four suckers, without rostellum, testes oval in shape, 255-260 in numbers, cirrus pouch is medium

in size and ovary medium in size, kidney shaped.

The present worm differs from Moniezia (B) shindei, Pawar, er al., 2004 in having scolex large, mature segments

craspedote, testes 190-200 (195) in numbers, scatered all over segment and ovary a single mass, large, oval, cirrus

pouch oval, clongated, in center of the scgment and vitelline gland large, oval, internal to ovary.

® The present cestode differs from Moniezia (B) hircusae, Tat and Jadhav B. V., 2004 which is having scolex large.
globular, mature scgments big. craspedote, testes 168 in numbers, small, scattered in a single ficld, ovary large, oval,
a single mass, in anterior half of the scgment, inter proglottidal glands 14-15 in numbers, large, oval and cirmus pouch
in anterior 1/3* region of the scgment.

® The present cestode differs from Moniezia (B) rajalaensis Borde, er al. 2007, in having scolex Iarg globular, mature
proglottids squarish, broader than long, testes 250-260 in numbers, med; scatiered through glottids, ovary
large, horse shoe shaped, inter proglottidal glands 31-32 in numbers, large, oval and cirrus pouch mal

® The present cestode differs from Moniezia (B) caprae, Nanware S.S., 2010 in having scolex large, mature scgment
big, almost three and a half times broader than long, testes 84-85 in numbers, medium in size, oval in shape, ovary
large, bilobed, inter proglottidal glands 40 in numbers, oval, rounded and cirrus pouch on cach side.

® The present cestode differs from Moniezia (B) govindae, Padwal, er al., 2011 in having scolex large, globular, mature

proglottids big, broader than long, testes 100-140 in b dium, scatiered th hy lottids, ovary large,

compact, nut shaped, inter proglottidal glands 4042 in numbers, large, oval and cirrus pouch clongatd

The present cestode differs from Moniezia (B) babai, Humbe, er al., 2011 in having scolex globular, mature scgment

four times broader than long, testes 190-220 in numbers, small in size, rounded in shape, ovary large, rounded, inter

proglottidal glands 18-20 in numbers, oval, rounded and cirrus pouch on cach side.

The present cestode differs from Moniezia (B) ovisae, Humbe, er al., 2011 in having scolex broad anteriorly and

narrow towards neck, mature segment two times broader than long, testes 155-165 in numbers, small in size, rounded

in shape, ovary large, bilobed, inter proglottidal glands 32-35 in numbers, oval, rounded and cirrus pouch on cach

side.
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® The present cestode differs from Moniezia (B) osmanabadensis, Humbe, er al.,2012 in having scolex globular, mature
segment five times broader than long, craspedote, testes 170-200 in numbers, small in size, rounded in shape, ovary
large, bilobed, inter proglottidal glands 38-40 in numbers, oval, rounded and cirrus pouch on cach side.

® The present cestode differs from Moniezia (B) devraoi, Humbe, er al., 2013 in having scolex quadrangular, mature
segment four times broader than long, testes 160-180 in numbers, small in size, rounded in shape, ovary large, bilobed,
inter proglottidal glands 40-45 in numbers, oval, rounded and cirrus pouch on cach side.

® The present cestode differs from Moniezia (B) shegaonensis, Barote, er al., 2013 in having scokx globular, mature
segment four to five times broader than long, testes 190-220 in numbers, small in size, rounded in shape, ovary
compact, inter proglottidal glands 20-25 in number, oval, rounded and cirrus pouch on cach side.

® The present cestode differs from Moniezia (B) shivajiraovae, Barote, er al 2014 in having scolex squarish, large in
size, mature segment six to cight times broader than long, testes 84-95 in numbers, small in size, rounded in shape,
ovary horse-shoe shaped, inter proglottidal glands 40-42 in numbers, oval, rounded and cirrus pouch on cach side.

® The present cestode differs from Moniezia (B) sureshi, Ravi Solunke,.2015 in having scolex oval, quadrangular,

mature segment four to five times broader than long, testes 180-185 in numbers, single ficld, uncvenly distributed,

ovary medium, horse-shoe shaped, in appearance having numerous short, blunt acini, inter proglottidal glands 18-19

in numbers, oval and cirrus pouch on cach side.

The present cestode differs from Moniezia (B) jadhavii Amol Thosar, er. al., 2015 in having scokex squarish, mature

segment craspedote, five times broader than long, testes 210-220 in numbers, small, oval to round, ovary horse-shoc

shaped, compact, inter proglottidal glands 46-52 in numbers, arranged lincally in one or two rows, cirrus pouch small

oval.

The present cestode differs from Moniezia (B) mararhwadensis, Shaikh Kalim, 2015 in having scolex quadrangular,

mature scgment five times broader than long. testes 125-130 in numbers, small, oval in shape, ovary compact with

numerous blunt acini, inter proglottidal glands 50-52 in numbers, arranged lincally in one or two rows, cirrus pouch

large, clongated, oval.

® The present cestode differs from Moniezia (B) bhalchandrai. Kalse A.T. er. al., 2016 in having scolex quadrangular,
mature scgment rectangular in shape, almost four and half times broader than long, testes 196-200 in numbers, oval
in shape, ovary medium in size, inverted cup shaped, inter proglottidal glands 13-14 in numbers, oval in shape, highly
muscular, singke regularly and lincally arranged, cirrus pouch large, oval in shape.

® The present worm differs from Moniezia (B.) bordeae, Sunita Borde er. al., 2017 in having scolex quadrangular,
mature scgment nearly four to five times broader than long, testes 130-170 in numbers, spread in the medulla in
between the longitudinal excretory canals, ovary bean shaped, small, forms concavity posteriorly, inter proglottidal
glands 5-9 in numbers, arranged single row, cirrus pouch on cach side and reported from Ovis bharal (1..).

® The present cestode differs from Moniezia (B) madhavae, Jadhav V.M. er. al., 2018 in having scolex quadrangular,
mature scgment near five times broader than long, testes 45-60 in numbers, medium in size, oval in shape, ovary
distinctly bilobed, inter proglottidal glands 4042 in numbers, oval in shape, cirrus pouch small in shape. curved.

® The present cestode differs from Moniezia (B) shilae, Amol Thosar er. al. 2020 in having the scolex quadrangular,
mature proglottids nearly four times broader than long, craspedote in shape, testes small in size, oval to rounded, 180-
210 in numbers, cirrus pouch oval, ovary large, compact, horse-shoe shaped, vitelline gland post ovarian, inter
proglottidal glands 26-30 in numbers.
The above differentiating characters are valid enough to erect a new species for these cestodes and hence the name Moniezia (B)

mehdii Sp. Nov is proposed. in honour of lae Prof. Syed Mehdi Ali, well known Helminthologist in Indsa and Ex -head and professor,

Department of Zoology, Dr. Babasaheb Ambedkar University, Aurangabad-431004.
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Abstract: The interridal marine sponge. Haliclona permollis was assessed for the anamicrobial effea of various crude exracts,
agains pathogenic microbes by agar well diffusion method as well as 10 determined preliminary biochemical soreening. The
methanol and acerone depicted sorong positive antimicrobial activity. It may be due to the presence of alkaloids, glycosides,
sannins, flavonoids. proseins and amino acids. steroids, carbohydraze, fuss and fixed oil. The hexane and chloroform showed
weak positive antimicrobial acivity because presence of biologically active compounds in small quantiry. The investigasion
indicated thar Haliclona pamollu remm an interesting sowrce for anvimicrobial aanu) and also sugges: tha rouH bea
good source of the secondary . However it required further invessigation for ion of pure comp

Keywords: Ansimicrobial activiry, Haliclona permollis, Biochemical profile, Intersidal, Pathogens.

L. INTRODUCTION:

The marine sponges are the oldest metazoan group and characterized as sessile active filter feeders [ 1]. Sponges
are simplke, multicellular, sessike animals with no true tissue layers or organs [2]. This rocky shore arca directly exposed
to sca and it inhabited by diverse flora and fauna. Sponges are the most primitive multicellular animals that have existed
for more than 800 million years. The sponges (Porifera), being evolutionarily ancient inhabit every type of marine
benthic environment [3]. Sponges are primitive manne mvertebrate’s prezence of high number natural products than
any other marine phylum. The marine sponges are broadly distributed from intertidal zones to thousands of meters deep
in the occan [4].

The sponges are one of the richest sources of biologically active secondary metabolites and chemical diversity
(5) (6). Until now, more than 5000 different compounds have been isolated and identificd from about 500 species of
sponges (7) with nearly 800 of them ex hibiting antibiotic activity (8). These natural products belonged to different class
of compounds like terpenotds. alkaloids. macrolides. polyether’s, nucleoside denvatives and peptides. In recent time
atention has been directed to the search of bioactive peptides from sponges, being actually a well-established sector in
the rescarch of marine natural product. Antitumor studics were conducted with 19 marine natural products in a number
of experimental and clinical models proved that sponges act as anexcellent source for bioactive compounds (9).

Marine sponges are a rich source of structurally novel and biologically active secondary metabolites [ 10]. Over
60% of potentially uscful bioactive compounds discovered from living organisms have been obtained from marine
fauna, 70% of which detected from sponges [11]. The sponge class Demospongiac is known for producing the largest
number and diversity of sccondary metabolites isolated from marine invertebrates [I’] Many sponge or sponge
symbiont—derived metabolites are potent antibacterial, antifungal, anti-feeding and g compounds [13]: a
number of bacteria associated with sponges were found to be the sources of antibiotics and other bioactive compounds
in the marine environment [14].

However, the bicactive potential of compounds from Indian sponges has been little studied, especially west
coast of India. Therefore, In the present investigation report the antimicrobial and biochemical potential of marine
intertidal sponge, Haliclona permollis collected from Ramagin coast (16°55'N73°16°'E)
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2. MATERIALS AND METHODS:
Collection of sample & preparation of crude extract-

The marine sponge. Haliclona permollis were collected from the low intertidal rocky pools of Ratnagiri coast
(16°55"N 73°16'E), Maharazhtra, India. The sponge was collected by an eco-friendly. Identified sponge tissues samples
were washed with sea water, air dried and chopped into small size and extracted with 1000 ml (1:10) methanol, acetone,
chloroform and hexane for about 7 days. Then extract was filtered through Whatmann paper No. 1 and solvent was
processed by rotary vacuum evaporator (Buchi type-Superfit, Bangalore) under reduced pressure to get the crude extract
of sponge. The concentrated extract was used for further study.

Antibacterial activity of Haliclona permollis

The assays were performed by agar well diffusion method is widely used to evaluate the antibacterial activity
of crude extracts [15]. The four pathogenic bacterial strains were used as test organisms such as Escherichia coli,
Salmonella ryphi, (Gram ncgative bacteria) Bacillus subrilis, Staphylococcus aureus (Gram positive bacteria). All
bacteria were stored at -20°C until use. Cells were grown at 3°C in Muller Hinton broth to an OD 420 = 1.9 (approx. 105
CFWmL), and were transfer to Muller Hinton agar. The broth cultures swabbed onto agar medium so as to achicve a
lawn of confluent bacterial growth separately for cach strain. The sterile stainless steel borer (6 mm) was used to make
well n the agar medium. Five wells were bored in each plate. The sponge crude extract (100ug ‘ml) was loaded in to
the well and to find out the inhibitory potential. Triplicate plates were maintained for cach test. Discs of Streptomycin
(25pug'ml) were used as pozitive conwrol. The bacterial assay plates were incubated at 37°C for 24 hrs. Growth of bacteria
around cach well was observed carefully and the diameter of the zone of inhibition around cach agar well was measured
using a Hi-media zone reader.

Antifungal activity of Haliclona permoilis

The assays were performed by agar well diffusion method is widely used to evaluate the antifungal activity of
crude extracts [15]. Assays were performed by agar well diffusion method. The crude extract was tesed against
Aspergillus spp., Penicillium spp., Alternaria spp. and Fusarium spp. The fungal cultures were maintained in 0.2%
Sabouraud dextrose broth: cach fungal inoculum was applied on plate and evenly spread on Sabouraud dextrose agar
using a sterile cotton swab. The Fluconazok discs were used as the positive control. The sponge crude extract (100ug
/ml.) was loaded in to the well and to find out the inhibitory potential. The fungal assay plates were incubated at 28°C
for 48 hrs.

Preliminary biochemical screening of Haliclona permollis
The preliminary biochemical analysis was carned out using following methods [ 17, 18]. The sponge crude extracts
were qualitatively analyzed for the presence of various biol Ily active ¢ d
1. Detection of alkaloids
i.  Mayer’s Test: Extact:s were treated with Mayer's reagent (potassium mercunc 10dide). The formation of a
yellow coloured precipitate indicates the presence of alkaloids in the extract.
ii.  Wagner's Test: Extracts were treated with Wagner's reagent (Todine in Potaszium Jodade). The formanion of a
brown/reddish precipitate indicates the presence of alkaloids in the extract.
iii.  Dragendroff's Test: Extracts were teated with Dragendroff = reagent (solution of Potazzium Bismuth Iodide).
The formation of a red precipitate indicates the presence of alkaloids in the extract.
iv. Hager's Test: Extract: were teated with Hager's reagent (sanwated picric acid solution). The formation of
yellow coloured precipitate confirmed the Presence of alkaloids.
2. Detection of glycosides
Legal's Test: The extracts were treated with sodium nitropruside in pyridine and sodium hydroxide. The pink
to bloed red colour indicates the presence of cardiac glycosides in the extract.
3. Detection of tannins
i.  Gelatin Test: To the extract, 1% gelatin solution containing sodium chloride was added. The formation of a
white precipitate indicates the presence of tannins in the extract.
ii.  Ferric Chloride Test: With 1% ferric chloride solution the extract gives blue, green, or brownish green colour
indicating the presence of tannins.
4. Detection of flavonoids
i.  Alkaline Reagent Test: Extracts were treated with few drops of sodium hydroxide solution. The formation of
intense yellow colour, it becomes colourless on addition of dilute acid indicates the presence of flavonoids in
the extract.
ii. Lead acetate Test: Extracts were treated with few drops of Iead acetate solution. The formation of a yellow
coloured precipitate indicates the presence of flavonoids in the extract.
iii.  Shinoda Test: Take 2-3 ml of extract, a picce of magnesium ribbon and 1 ml of conc. hydrochloric acid was
added. The Pink or red coloration of the solution indicates the presence of flavonoids in the extract.
iv.  Zinc Hydrochloride Test: To the test solution, add a mixture of zinc dust and conc. Hydrochloric acid. It gives
red colour after few minutes.

P
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5. Detection of proteins and amino acids
i.  Xanthoproteic Test: The crude extracts were treated with few drops of concentrated nitric acid. The formation
of a yellow colour indicates the presence of proteins.

ii.  Ninhydrin Test: To the extract, 0.25% w/v ninhydrin reagent was added and boiked for few minutes. The
formation of a blue colour indicates the presence of amino acid.

6. Detection of saponins
Foam Test: Take the 0.5 gm of extract was shaken with 2 ml of water and Then formation of foam persistently
for ten minutes it indicates the presence of saponins in the extract.

7. Detection of sterols and terpenoids

Salkowski's Test: Extracts were treated with few drops of concentrated sulphuric acid, red colour at the lower

layer indicates presence of steroids and formation of yellow colour at the lower layer indicates the presence of

terpenoids in the extract.
8. Detection of carbohydrates
i.  Molisch’s Test: Filtrates were treated with 2 drops of alcoholic a-naphthol solution in a test tube. The vioket
ring at the junction indicates the presence of Carbohydrates in the extract.

ii.  Benedict's Test: Filnates were treated with Benedict's reagent and heated gently. The orange red precipitate
indicates the presence of reducing sugars in the extract.

iii.  Fehling's Test: Filtrates were hydrolyzed with diluted HC1. neutralized wath alkal: and heated with Fehling's
A & B solutions. The formation of a red precipitate indicates the presence of reducing sugars in the extract.

iv.  Selwanoffs Test: Take | ml of a sampk solution of extract is placed in a test tube. The 2 ml of selwinoffs
reagent (a solution of resorcinol and HCL) is added. The solution is heated in a boiling water bath for two
minutes. The formation of red product indicates the presence of carbohydrates.

v.  Camnelisation Test: | ml crude extract were treated with strong sulphuric acid, it gives a burning sugar smell.
This indicates the presence of carbohydrates in the extract.

9. Fats and Fixed Oils

Stain Test: The small amount of extract was pressed between two filter papers. The oily stain on filier paper

indicates the presence of fixed oil in the extract.
3. RESULTS:

The Haliclona permollis crude extracts methanol, acetone, chloroform and hexane were used to investigate the
antimicrobial activity against four human pathogenic bacteria as well as four plant pathogenic fungal specics: and the
preliminary biochemical screening. Figure 1 shows result of in vitro testing of sponge extracts against pathogenic
bacteria. Inhibition zones of sponge crude extracts against the specific test organisms were measured in mm. The crude
extract restricied the growth of pathogens strains on the media around wells. The maximum inhibition zone (5-7 mm)
was observed in methanol and acetone crude extract against Escherichia coli, Salmonella ryphi, Bacillus subrilis,
Staphylococcus awreus. The minimum inhibition zone (2-4 mm) was noticed in chloroform and hexane extract against
all four pathogenic bacterial strains.

The figure 2 shows results of sponge crude extract against plant pathogenic fungal species. The maximum
inhibition zone (5-7 mm) was obscrved in methanol crude extract against Aspergillus spp.. Penicillium spp., Alternaria
spp. and Fusarium spp. and acctone extract shows (4-5) inhibition against Aspergillus spp., Penicillium spp., Alternaria
spp. and Fusarium spp.. The minimum inhibition zone (1-3.5 mm) was noticed in chloroform and hexanc extract against
all four pathogenic fungal strains.

The figure 3 to figure 10 depicted the various biochemical present in different extracts of sponge Haliclona
permollis; the methanol and acetone crude extract contains alkaloids, tannins, flavonoids and proteins and amino acids,
steroids, carbohydrates, fats and fixed oils strongly in high quantity: as well as chloroform and hexane extract contains
presence of secondary metabolites in small quantity.

4. DISCUSSION:

In the present study the crude methanol, acetone, chloroform and hexane extracts of Haliclona permollis showed
antimicrobial action agmml the bacteria and fungi. The crude extract of methanol shows maximum antimicrobial activity
against all test microorg; The s shows wide spectrum of antibacterial efficacy and exhibited the growth of
all the test bacteria. The reports on anubact:na] activity of sponges revealed their activity on gram positive bacteria.
Various studics have confirmed the predominance of gram negative producers in the marine environment [ 19]. Marine
sponge Aplysina cavernicola produces the acroplysinin, acrthionin derivatives, with some antibiotic activity against
Bacillus subxilis and Proseus vuigaris [20].

Various studics have been done on anti-microbial properties of the bacteria associated with the sponges. The
antibiotics produce by these bacteria ranged from broad spectral to sp:cncs specific [21]. The discovery of new classes

of antibiotics is nccessary due to the increased incidence of multiple re s among path iC microorganisms to
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drugs that arc currently in clinical use [22]. The Sponges of Demospongiac class are known to produce the largest
number of secondary metabolitesss, most of them with medically relevant biological activitics and important ecological
roles [23].

Sponges are prinufive manne mnvertebrate s prezent hugh number of nanwal products than any other marme
phylum. Many of their products have strong bioactivitics including anticancer, antimicrobial, larvicidal, hemolytic and
anti-inflammatory activitics and arc often applicable for medical use [24]. The anti-tumour activity of ccll free extracts
from sponge associate actinomycetes might be due to the presence of the biologically active compounds alkaloids and
guninine [25]. Hence, the present results p ded the p ing antimicrobial activity of Haliclona permollis against
cight active pathogenic strains. The study shows that Haliclona permollis possessed excellent source of antimicrobial
propertics and sccondary metabolites.

5. CONCLUSION:

The present investigation reveals that the marine sponges Haliclona permollis shows the potential source for
the antimicrobial and biochemical properties. The methanol and acetone depicted strong positive antimicrobial activity.
It may be duc to the presence of alkaloids, glycosides, tannins, flavonoids, proteins and amino acids, steroids,
carbohydrate, fats and fixed oil. The hexane and chloroform showed weak positive antimicrobial activity because
presence of biologically active compounds in small quantity. The investigation indicated that Haliclona permollis
rmain an inkeresting source for antimicrobial activity and also suggest that could be a good source of the secondary
metabolite. Probably is the first report on the antimicrobial activity and biochemical profiling of Haliclona permollis
from Ratnagiri coast, Maharashtra, India. to the best of our knowledge. However it required further investigation for
isolation of pure compound.
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Flgure 1: Antibacterial activity of crude extract of Haliclona permollis.
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Flgure 2: Antifungal activity of crude extract of Haliclona permollis.
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Figure 3: Alkaloid content in crude extracts of Haliclona permollis.
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Flgure 4: Glycoside content in crude extracts of Haliclona permollis.
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Flgure 5: Tannin content in crude extracts of Haliclona permollis.

—
Available online on - WWW.IJIRMF.COM Page 47

17
’@:} Shri Vyankatesh College, Deulgaon Raja |3.3.1 Number of research papers published

per teacher in the Journals notified on the UGC care list during the last five years




Criterion III Research Innovation and Extension QLM — 3.3.1

InTERMATIONAL JOURNAL FOR INNOVATIVE RESEARCH M MuLTIORSCIPLINARY FIELD  ISSNC 24550620  Special Issue - 23, March-2021
Pear- A

Indexed Journal with IC Valus: 86.87 Factor: 6.719 Publication Dale: 31/03/2021
Flavonoid
Methanol
Acetone
Chloroform
Hexane
0 20 40 @ 80 100
Concentration in %

Figure 6: Flavonoid content in crude extracts of Haliclona permollis.
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Figure 7: Proteins and amino acid content in crude extracts of Haliclona permollis.
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Figure 8: Sterols and terpenoid content in crude extracts of Haliclona permollis.
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Figure 9: Carbohydrate content in crude extracts of Haliclona permollis.
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Figure 10: Fats and fatty acid content in crude extracts of Haliclona permollis.
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In the present study some chemical parameters were analyzed of
three sampling sites of Kajali river viz. §1, S2 and S3. The monsoon
and winter seasons show different seasonal fluctuations in various
chemical parameters. The observed chemical status of these water
bodies are rep d to be sui! for the develop on planktonic
organisms and fishes. The water parameters indicate that the S2 and
S$3 are rich in nutrients. The life in the aquatic ecosystem is directly or
indirectly depends on water quality.

Keywords: Chemical Parameters, Fish, Fresh water.

INTRODUCTION

India is a unique country with the great cultural diversity associated
with all kinds of climates, rich flora and fauna. In spite of enormous
volume of hydrosphere only a small portion of it is actually available
as aresource. More than 97% occurs in the form of sea, whose salinity
makes it useless, while fresh water makes up only 2.6%.

Fresh water ecosystems are subset of Earths aquatic system. They
include lakes, ponds, rivers, streams, springs and wetland. Limnology
deals with the biological productivity of inland water and with all its
causal influences which determines its causal influences involve
meterological, physical, ch 1 and biological factors, “which
determine the quality and quantity of biological production. Physico -
chemcal analysis md:caus the changes in different factors and their

statutory regulation or exceeds the p
use, you will need to obtain permizsion
directly from the copyright holder. To view &
copy of thiz licence, visit

fl on biological status of the system. Limnological study will
define the biological chemical and physical nature of each reur\'ou’,
as well as its hydrological regime including those el
by humans.India is having very rich sources of inland vuters

ore/ JA 0/
ik = “ " in the form of lake, reservoirs and rivers.
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Figure 1:Satellite View of Kajali River Showing All Sampling Sites.

MATERIAL AND METHODS

Water sample was collected by using plastic bottle,
glass bottle and polyethylene bottles no any reactive
material containing container is use such care should
be taken that the water sample does not change their
composition before tests of analysis. Water samples
from the bottle the shallow knee-depth areas were
collected manually by lowering a closed glass bottle or
polyethylene bottles to the bottom, opening and
closing it there by hands and taking it out Monthly
water samples were collected early in the morning
from three different sampling sites of Kajali river viz
S1, §2, and S3. This water sample brings in to the
laboratory and analyzed by following the prescribed
Standard methods for the Examination of water APHA
(1998).

RESULTS

In the present study chemical parameters of Kajali
River Ratnagiri Maharashtra were analysed for a
period of six months (From August 2018-January
2019). Analytical report of water quality
characteristics is presented in the figure 1 to 6.

Dissolved Oxygen (DO)

The Dissolved oxygen is one of the major parameters
of water the mean value of DO of Kajali river during
the study periods was 3.55:0.599 mg/L, 2.06621.246
mg/L of S1 sampling site, 1.883+0.594 mg/L of S2 and
4.666+0.2804 mg/L of S3. The highest value of DO was
recorded in the month of December on $3 which was
4.6mg/L and lowest was 0.9 mg/L on same sampling
site in the month of September. Dissolved oxygen
varies greatly from one site to another site. The
dissolved oxygen of the water sample was found to be
maximum during the winter season whereas monsoon
exhibits low amount of dissolved oxygen as compared
to the winter values showing Figure 2. The high DO
content might be due the increased photosynthetic
activity of the autotrophs while low content might
increase respiration of the organisms, low
photosynthetic rate and increased organic matter
decomposition. Similar studies were carried out by
Kumar (2013).

Carbon dioxide (CO;):

Depending on the P* and other biological conditions
carbon dioxide is found in various forms. the carbon
dioxide in turn obtained from the conversion of
carbonate to bicarbonate with the rise in the pH. The
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mean value of free CO: recorded on all three sampling
site was absent Free CO; was absent due to the
activity of respiration in water bodies. It indicates that
water contain high amounts of zooplanktons are there
means respiraton was more and less amounts of
photosynthesis is there Dabhade (2006).

Total Alkalinity:
Alkalinity represents the buffering capacity for water
and its ability to resist a change in pH and is the total
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water bodies of Kajali river Ratnagiri

measure of the substance in water that has “acid-

lizing ability”. E: ive alkalinity may cause
eye irritation in humans and chlorosis in plants.
Surface water with alkalinity less than 200 mg/L is
potentially sensitive to heavy acid deposition.
Alkalinity itself is not harmful to human beings; stll
water supplies with less than 100 mg-1 of alkalinity are
desirable for domestic use. The desirable level of total
alkalinity for drinking water should be below 200 ppm
(IS1,1991). & IIL
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CO3 (Carbonate Phenolphthalein alkalinity):

The mean Carbonates values of four different sampling
sites during the present study was 3.285 = 2.041 mg/L
on S1,4.166 + 1.602 mg/L on 52, 4.666 + 2.422 mg/L
on §3. Alkalinity was found to be increased in winter
season and decreased in rainy season and decease in
alkalinity during rainy season may be due to dilution
,while increase in alkalinity in winter might be due
associated with values of P, hardness and high
dissolved solids and rate of carbon assimilation in
water. Similar studies were carried out by Indresha et
al, (2014). Seasonal variations showing Figure 3

HCO; (Bicarbonate or Methyl Orange alkalinity):
The mean Carbonates values of four different sampling
sites during the present study are 51 + 6.033 mg/L ,.on
§1,5133 £ 9.933 mg/L ,on 52, 46+7.483 mg/L, on S3.
The comparative changes in the bicarbonate are
Seasonal variations showing Figure 4.

Chloride (CI)

Chlorides occur naturally in all types of waters, in
Natural freshwaters, however, their concentration
remains quite low and generally less that of sulphate
and bicarbonate. The seasonal variations in the
chloride value of all sampling sites are 35.45mg/L,
4254mg/L, 28.36mg/L, 21.27mg/L, 28.36mg/L,
28.36mg/L of S1, 56.72mg/L, 63.81mg/L, 49.63mg/L,
35.45mg/L, 42.54mg/L, 35.36mg/L of 52, 42.54mg/L,
3535mg/L, 49.63mg/L, 28.36mg/L, 28.36mg/L,
42.54mg/L of S3. The average chloride concentration
during the present study was found to be 30.723 =
7.322 mg/L, in S1, 47.266 + 11.57 mg/L in 52, mg/L
37.97928.592 mg/L in 3. The comparatve changes of
chloride are shown in Figure 5.

Total Hardness:

Total hardness is defined as the concentration of
multivalent metallic cations in solution. Water
hardness is very important parameter of water quality.
High concentration of hardness points out toward
eutrophication of the aquatic ecosystem (Rai, 1974).
During  present investigation the average
concentration of total hardness of S1 was found to be
320+28.284 mg/L, 3633324457 mg/L in S2,
330+10.954 mg/L in S3. The similar studies were
carried out by Indresha et al, (2014) and
Muralidharan and Waghod (2014) and it also supports
to the finding of Shinde et al, (2011). The comparative
values of total hardness are shown in Figure 6.

Salinity:

Salinity has been defined traditionally as the total
solids in water after all carbonates have been
converted to oxides, all bromide and iodide have been
replaced by chloride and all organic matter has been
oxidized. Salinity is an important unit less property of
industrial and natural waters. It originally concived as
a measure of mass of dissolved salts in a given mass of
solution. The seasonal variations in the salinity of all
sampling sites are 65.05g/L, 78.06g/L, 52.04g/L,
39.03g/L, 52.04g/L. S52.04g/L of S1, 104.08g/L
117.09g/L, 91.07g/L, 65.05g/L, 78.04g/L, 65.05g/L of
$2, 78.06g/L, 78.06g/L, 91.07g/L, 52.04g/L, 52.04g/L,
78.06g/1 of S3. The average concentraton of the
salinity during the present study was found to be
56.376+13.43 g/L in S1, 86.733+21.2%4 g/L in S2,
71.555+15.93 g/L in S3. All the three sampling sites
shows the slight fluctuations in the salinity during the
present study and the similar studies were carried out
by Indresha et al, (2014). The comparative values of
salinity are shown in Figure 7.

SUMMARY AND CONCLUSION

In the present study total chemical parameters viz. DO,
€Oz, COs, HCOs, Chloride, salinity, Total hardness of
four fresh water bodies viz. S1, S2 and S3 were
analyzed. The monsoon and winter seasons shows
different seasonal fluctuations in various chemical
parameters. The observed chemical status of these
water bodies are reported to be suitable for the
develop on planktonic organi and fishes. The
water of present reservoirs is useful for irrigation as
well as fish culture. The water parameters indicate
that the S2 and S3 are rich in nutrients. The life in the
aquatic ecosystem is directly or indirectly depends on
water quality.

Conflicts of Interest: The authors declare no conflict
of interest.
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Abstract:
The CdSe,;Te,, thin flm was deposited by using spray deposition techniques having substrate temperature 3000C. We studied
morphological and electnical propernes of deposited CdSe0.3Te0.7 thin Slm through SEM, EDAX and two probe measurements
mhnms The SEM micrograph of CdSe0.3Te).7 thin Slm looks like leaf sgucture composed of large mumber of flake-like thin
. From EDAX analysis conform that, the presence of Cd, Se and Te in prepared film with elemental stoichiometry
of Cd, Se and Te were 54.49%, 9.12% and 36.39% respecuvely. The electnical resistivity of the film at room temperature was 1
x106 Qan.
Keywords: Morphological, Elecmical, Spray techniques.
Introduction:
The O-VI semiconducting materials are very interesting and potential candidate for this ever-advancing technological fields,
recently ternary alloys of semiconducting matenials have received much attention in the fields of optoelectronic devices and solar
energy Couversion owing to their propertes of band gap and lattice constant modulation by composition and other growth
parameters [1, 2].The cadmium chalcogenides CdSeTe has received nmch attention as it is used in devices such as solar cells,
Mc@rmwhmﬂawhamdhﬁhmhwhobmmg&wﬂmﬂmnﬂnﬂudw
bandgap by ch 2 the conx ion of Se and Te [3-5].
Swendra K. Shmdeeul[é]hl\'edq)osdedSQ.Je..ﬂnnﬁhnonsmkssﬂulmdﬂo:m!dgssmb)mmg
electrodeposition method. From XRD analysis shows that the Slms were polycrystalline nature with hexagonal crystal stucture.
FE-SEM studies reveal that the entire substrate surface was covered with CdSe, . Te, , nano-nest. In optical absorption study shows
the presence of direct ransition and calculated band gap of the film was Eg = 1.7 eV. Further photovoltaic activity of CdSe, . Teus
films were studied. The efficiency and £11 factor of these PEC cells were found to be 0.64%: and 0.49 respectively. A Kathalingam
etal [7) mvestizazed CdSe,Te, , thin films by elecrochemical deposition with variation of x =02, 0.4, 0.6 and 0.8. The XRD
pattern of CdSeTe thin Slm at composition x = 0.58 shows polycrystalline hexagonal crystal structure with average crystalline size
found that 200num From optical study revealed that, the bandgap of the film vanied between 1.48 to 1.69 eV with compositions
varied from 0.2 to 0.8. N. Muthukumarasamy et.al [8] have deposited CdSe,;Tey; and CdSe,;:Teuys by bot wall deposition. The
XRD pattern of CdSe, s Tey, film exhibits hexagonal structure and CdSey ;s Tes o film exhibits cubic znc blende stucture.
So far in hiterature, there was no one deposited CdSeTe thin flm wath spray pyrolysis techniques. In our study, first time we Tymg
to deposited CdSeTe thin flm with the help of homemade spray pyrolysis techniques. The deposited Slm characterized through
morphological, compositional and electnical with the belp of SEM, EDAX and two probe measurement techniques respectively.

Experimental Setup:
The CdSeTe thin film deposited on silica glass by using homemade spray pyTolysis techn with deposi S 300°C.
For deposition glass substrate were boiled in chromic acid for 15 min. & washed with lebalene and distlled water, also sub

were ultrasonically cleaned for 10 mun The precursor were used for deposition as 0.025M equimolar 15ml solution of Cadn

M(Cﬂ}LO)kaMkdm45mlsdmonof$dmmDmde($¢O-)&105nﬂsolmo(Td!mmDmde

(TeO.,) in double disalled water and ammonia. The Triethanolanune (TEA) used as complexing agents and Hydrazine hydrate used

hmwmmsmmwmmmmmmmwmmmmmc onto a glass
d air p was used as cammier gas to spraying a The as-gn sample was thin, wniform, smooth

mwm»mmmmmmdmwmmmm

The thickness of the deposited film was measured by gravimetric weight by difference method using sensitive microbalance and

that was found 355am. The surface morphology of the film was observed using scanning electron mucroscope (JOEL-JSM 5600

operatng at accelerating voltage of 15 and 200kV). El ] chemical ¢ were studied by an energy dispersive X-ray
spectrometer (Bruker EDAX, X Flash 6130). m&ecu'nlxxcpumswas studied by two probe measurement (Keithley Model
2400).

Characterization:

Scanning Flectron Microscopy (SEM):
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The scanning electron microscopy is used to obtain information about surface topography of the deposited film The scanning
electron microscopy image of resultant CdSe, sTe, y film given in Fig 1. The SEM micrograph of CdSey ;Te, » thin film looks like
leaf structure composed of large mumber of flake-bke thin micro-partcles with different sizes ranging from 1.681 to 2.836 ym.
Thus there was not agreement with grain sizes calculated from SEM and XRD [9]. This may be due to two or more grains fusing
together to form the cluster type of structure [10]. The SEM image also exhibits porous nature with small roughness at the surface
of CdSey;Te;, film.

Fig 1: FSEM image of deposited CdSe; ;Te, ; thin film

Energy Dissipative X- ray Analysis (EDAX):

The compositional analysis of the CdSe; ;Te ; thin film deposited at Ive parameters is carmied out by the EDAX
mmmwmmdwwm,rm,mmn b 300°C. Thep B
otvnn-&ﬁmdpahr&ﬁmm&ndTemﬁmmnumlmdm&Teﬁhm“mm
stoichiometry of Cd, Se and Te were 54.49%, 9.12% and 36.39% respectvely, which shows slight rich in Cd and Te. The average
weight and atomic percentage of Cd, Se and Te is shown in Table 1.

Fig 2: EDAX pattern of CdSey;Te; » thin film
Table 1: Elements conposition of CdSe, ;Tey y thin film

Baredt WegH % Al % Netht s e ) A

o "y e mn o e on L - B

B T T T L T T U

e w AN ™ L) Yo 1o t-n e an
Electrical Properties:
The electrical resistivity of the CdSe, ;Te, ; thin film deposited at 300°C d using a standard DC
rwo-pouEuTobe mmmmgmsmm&mnlmmuyofmﬂmmmﬁhnmcﬂcmw
relation [11];

p= Zfrsz 005 000 000 w0 006 800 003 o0n s0s ses oss (1)

Where s is distance between two probes, the V was kept constant and I d with vary Fig 3 shows the
Mmummmxummmmmm Resumuy&mmlb
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increasing temperature, shows the typical semiconductor nature of the sample [12]. The value of resistivity at room temp
wasbmdthtlleQ:m.MmhnbzqmmmdmmmmTh:hm\imdmwmh
due to nanocrystalline nature of the film discontimuty at surface b Y, imperfection and dislocation of the film Due to grain
mmhmweMMnﬂm&Mgﬂdhmmm
resulting in a decrease in camier concentration as well as mobility and hence the electrical resistivity increases [13, 14].

g o X0 (0 cm

WA 28 32 34 28 33 38 32
1000T X ")

Fig 3: Vanation of verses log p vs inverse temperature

Condlusion:

In recent years cadmium chalc ide ¢ ds have been I i 1gated because of their potential applications in
solar energy ¢ jon with different thod: But we successfully first time d d synthesis of CdSey ;Te, ; thin film by
homemade spray pyrolysis technique. The homemade spray pyrolysis technique is singple, cost effective and easy for deposition of
ternary materials with desired parameters. The spray deposited CdSey;Teys thin film have leading material in the field of opto-
electronics, photo-voltaic devices because bandgap of the film near in optical spectrum reported in previous paper [15].The SEM
image of CdSe, ;Te, thin film shows leaf of large mmnber of flakes thin micro-particles. In EDAX pattern conforms the presence
of Cd, Se, and Te matenials. The electrical resistivity of the film at room temperature was found to be 1 x10” Qcm.
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Abstract:

The spray pyrolysis is promising technique for deposition of CdTe thin film. We deposited
CdTe thin film on glass substrate by homemade spray pyrolysis technique at substrate
temperature 300°C. The CdTe thin film was characterized through Field scanning electron
microscopy (FSEM), Energy dispersive X-ray analysis (EDAX), Uv-Visible spectroscopy. The
SEM micrograph shows the film was uniform coverage, large number of denzely packed
grain whosesizes ranging from 474nm to 1.04um. From EDAX analysiz conform that the
presenceof Cd and Te in prepared film with elemental stoichiomeny of Cd and Se was
350.28% and 49.72% respectively. The optical absorption coefficient of the film of order of
10° and band gap of the film 1.45¢V.

Keywords: Thin Film, Morphological, Compositional, Optical

[~

. Introduction:
Theoretically, Cadmium Tellunide (CdTe) solar cell technology can improve on the
production costs and conversion efficiency of conventional silicon solar cell technology. This
was ssible due to optimal band gap energy (about 14 eV) for huge Lght
absorptioncapability, solar energy absorption and small cost req for production of
commercial solar cell [1, 2].5.D. Gunjal et. alhave deposited CdTe thin film on sodalime
glass substrate by homemade spray pyrolysis technique at temperature 350°C. From XRD
pattem revealed that, film was cubic crystal structure having crystalline size 32nm. The SEM
micrograph shows a sphenical granules with average size of 0.25um. The thickness of the
film was found to be 3.2um. In optical study calculated absorbance and band gap of the film
and found that 0.94 and 1.44 eV respectively [3]. V.V. Ison et. al have deposited CdTe film
on glass substrate by spray pyrolysis techniques with substrate temperature 350°C. The XRD
pattem of CdTe thin film at diffe b di shows a formation of oxides such as
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CdTeOs, TeO2 and Te. These oxides removed from CdTe thin film by adjusting the amount
of oxygen m the spray [4].V. M. Nikale et.alinvestigated CdTe thin films have prepared by
using spray pyrolysis. The XRD analysis shows the film has polycrystalline nature having
cubic structure with strong (111) onentation. Micrographs reveal that grains were uniformly
distributed over the swrface .The EDAX study shows there was a stoichiometne 1:1 Cd & Te

ratio. The optical absorption shows the p of direct transi with band gap energy of
1.5 eV [5]. Huizhen Yao et.al have been investigated properties of CdTe thin films on Ni foil
substrate by screen pnnting and then film si dina gen atmosph Furth

studied effect of sintering temperature on CdTe thin films. From XRD pattem revealed that
the CdTe thin film exhibits cubic crystal structure. From Uv-visible spectra of CdTe thin
films revealed that, there was a large absorption in range of 600-900nm, with the raising
sintering temperature, the absorption bands exhibit a constant red-shift The optical bandgap
of the films were found that 1.472 eV, 1.470 eV, 1.465 eV and 1.440 eV for films fabricated
at 450°C, 500°C, 550°C. 600°Crespectively [6].Laxman Gouda etalhave been deposited
CdTe thin film on glass and ITO coated glass substrate by using chemical bath deposition
with vanations posi of the solution. From XRD pattern revealed that, film exhibit
cubic crystal structure with lattice constant 6.4424A° The optical studies m the UV-Visible
radiation range show that the band gap vanes from about 1.26 eV to over 1.8 eV depending
on the composition of the film [7].Jun Wang et.alhave been deposited CdTe thin film on Ni
foils by using two-step electrode position method. From SEM images they observed that, film
contains some raised particles m one-step CdTe deposition while no raised particles were
observed for two-step CdTe thin films, indicating that the smooth surface and dense structure
were achieved by two-step electrode position. From Uv-Visible spectra observed that,
absorption band of the one-step film yields an onset near 400 nm and an absorption peak at
about 650 nm [8].

In the present paper deals with synthesis of CdTe thin film by simple and low cost homemade
spray pyrolysis techniques onto glass substrate. Further film charactenized through Field
scanning electron microscopy (FSEM), Energy dispersive X-ray analysis (EDAX), Uv-
Visible spectroscopy.

"

. Experimental Details:

The spray pyrolysis an easy and inexpensive technique conformable for the manufacture of
large area thin films. A mamn advantage of this technique is that, the properties of the thin
films can easily change by varying the deposition conditions.

The CdTe thin film was prepared on glass substrate using homemade spray pyrolysis
technique at room temperature 300°C. Before the deposition the substrates were cleaned with
freshly prepared chromic acid, followed by labolene solution and double distilled water.
Before the deposition substrates were ultrasonically cleaned for 10 nmun. For deposition the
precursor solution consist of 0.025M Cadmium Chlonide (CdCl2.H20) was dissolved m 15ml
double distilled water plexed with two droplets of TEA to release Cd™ ions and 0.025M
Selenium dioxides (SeO2) dissolved in 7.5ml of double distilled water complexed by using
7.5ml aqueous ammonia (25% NH+OH) to obtained pH ~11.5. Finally these two solutions
were mixed together and sprayed by pressunzed atmosphenc air through a nozzle onto
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preheated glass substrate. The spray rate of the solution was mamntained at 2ml/mmn. Dunng
deposition, substrate was kept 22cm apart from nozzle. These spray deposited filmwas
strong, mechanically hard, pin hole free. The deposited CdTe thin film wasblack m color.

The gravimetnc weight by difference method was used for measunng the thickness of film by
using sensitive microbalance. The surface morphology of the film was observed using
scanning electron microscope (JOEL-JSM 5600 operating at accelerating voltage of 15 and
200kV). Elemental compositions of the film was studied by an Energy dispersive X-ray
spectrometer (Bruker EDAX, XFlash6130). Optical absorptions and band of the film was
recorded by UV-visible spectrophotometer (Shimadzu 2450).

3. Result and Discussion:

3.1 Thickness Meazurements
The thickness of the deposited films was determined by gravimetric method using the relation
93:
e Am N
T1xbx p

Where 4m 15 weight difference between before and after the deposition of substrate, [ 15
length of substrate, b 15 breadth of substrate; p 15 density of CdTe matenial. The films
thickness was found to be 446nm. The estimated value of thickness 15 small as compared to
previous reported value [3, 4].

32 Scanning Electron Microscopy :
The = ing electron Py 15 used to determine the surface morphology of the
deposited CdTe thin film The micrograph of deposited film as shown in Fig.1 it 15 observed
that, the film was uniform coverage, large number of densely packed cubic crystalline gramn
whose sizes ranging from 474nm to 1.64um. Thus there was not agreement with gram sizes
calculated from SEM and XRD. This may be due to two or more grains fusing together to
form the cluster type of structure [10, 11].
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Fig.1: SEM image of deposited CdTe thin film

3.3 Energy Dissipative X-ray analysis (EDAX):

The EDAX techni was used to d ine el tal analysis of deposited CdTe thin film.
Fig2 shows EDAX pattem of CdTe thin film deposited by spray at substrate temperature
300°C. The presence of well-defined peaks related to Cd and Te confirms the successful
preparation of CdTe films. . From EDAX analysis conform that the presence of Cd and Te m
prepared film with elemental stoichiometry of Cd and Se was 50.28% and 49.72%
respectively. It is close to 1:1 for prepared CdTe film The average weight and atomic
percentage of Cd and Te is shown in tablel.

N 26 9 65 ) [ 104 n’ 10

o Cres QN0 WY Dot Demene C2 Det

Fig.2: EDAX image of CdTe thin film

SZAF Sman Guant Reaulta
Cament  Weght %  Atomic %  Net Int Erroe % wrano z ” A ’
o a2 5028 W0s o 500 04w 1o 00000 0670 10800
T Lol "2 ALal) °7n 04306 oery A0 020 10100

Table-1: Compositional Analysis CdTe thin film

3.4 Uv-Visible Optical Spectroscopy:
Fig.3 shows the optical absorption spectra of CdTe thin film recorded in the range 400 to
1100nm by UV-vis spectroscopy. The absorption spectra revels the decrease in absorbance
with increase in wavelength near the band edge in the range 400-700 nm. The optical
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absorbance was highly sensitive to the distmbution of grains and their height vanation on the
surface of the layers which indicated semiconducting nature of films [20].In the strong
absorption region, optical absorption coefficient was estimated by using Beer-Lambert
equation [21];

a= %In (%) ............................. @

Where t 15 the film thickness and T is transmittance of the film. The value of absorption
coefficient is order of 10%, which is decrease with increase in wavelength It is good
agreement with earlier report [22]. The optical band gap was calculated by assuming a direct
transition using Tauc plot given by equation [21];

ahv = A(hY = Eg) e 3

Where, a-absorption coefficient, hv-incident photon energy, Eg-optical band gap energy.
From the linear fit of the plot (ahv)*versus photon energy (E) as shown in fig 4, we estimate
the value of 1.45 eV. The value of bandgap obtained agrees with the previously results [23,

24].
354
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Fig.3:shows the optical absorption spectra of CdTe thin film
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Fig.4: Energy band gap spectra of CdTe thin film
4. Conclusion:

The CdTe thin film deposited by homemade spray pyrolysis techmique at substrate
temperature 300°C result as fallows:
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1) The thickness of the deposited CdTe thin film was found that 446nm.

1) From the SEM micrograph shows the film was uniform coverage, large number of
densely packed grain whose sizes ranging from 474nm to 1.64um.

1) From EDAYX analysis conform that the presence of Cd and Te in prepared film with
elemental stoichiometry of Cd and Se was 50.28% and 49.72% respectively.

) The optical absorption coefficient of the film of order of 10%and band gap of the film

1.45eV.
From this result, homemade spray pyrolysized deposited CdSe film 15 suitable for vanous
applications such as phot ive device includes hetero junction solar cells by avoiding use

of S1, photovoltaic cell, thin film transistors, sensors etc.
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ABSTRACT

Baclofen, a lipophilic derivative of GABA (Gamma-Aminobutyric Add), which
acts as an inhibitory neurotransmitter in CNS (Central Nervous System) was
synthesized by Witting oleﬁnaqn—dmm mmmgmgm protocol 4-
Chlorobenzaldehyde was  subjected Wittig
((mmmmmwwn m gve 12 (ﬂyhy}nnylH-
which on heating under reflux condition in toluene underwent
Clasennuungmmmzu—dzhwbuyl)pn Aldehyde was

reduced to corresponding alcohol 2-(4-chlorophenyl)pent-4-en-1-ol & an
important precursor which can be used for the synthesis of Badofen and
different GABA derivatives. formation-reduction of azide

Further, tosylation,
mmmmdmmmmw&w
chlorophenyl)butanoic acid (Baclofen) in excellent yield Therefore, an efficient
method was developed for the synthesis of ()-Baciofen in a simple seven step
procedure.

Introduction

aclofen (Figure 1) is an analog of GABA
whichcan cross the blood brain barrier
while GABA cannot Baclofen is a
selective and potent agonist for
bicuculline-insensitive

benzodiazepine, etc[2,3]. Baclofen is also one of
the most promising drugs in the control and
treatment of the paroxysmal pain of trigeminal
neuralgia [4). Along with this Baclofen is also
used for spasticity of spine without influencing
the sedation[S). Significant increment in gastric

GABAs  acid secretion was also observed in rats

2021, Vobame |, fasse 3

receptors. Baclofen is also used clinically as an
antispastic as well as muscle relaxant agent [1].
Baclofen reduces the excitatory effect of active
compounds such as barbiturates,

through the activation of central cholinergic
mechanisms. Baclofen is commercialized in its
racemic form [6] though R-enantiomer shows
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biological activity exclusively [7]. The
i s of Baclofi differ in their
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pharmacodynamic and toxicological properties.

A E, u,]
Ten Dk L o

®)-Baclofen (®.5)Baclofen (S)-Baclofen

Figure 1.Baclofen Stereoisomer’s

Several specific agonists or antagonists at
GABA receptor sites have been developed, but
3-(4-chlorophenyl)-4-aminobutyric acid, ie.
Baclofen, is the only clinically useful selective
GABAagoni. [8]. Baclofen is used in the
treatment of paroxysmal pain of trigeminal
neuralgia and spasticity of spinal [9].

Enantioselective synthesis of R and/or S
form of Baclofen along with their analogues
number of methods are reported in the
literature. Han et al (2011) used efficient Rh-

lyzed Y ric  14-additi of
arylboronic acids to ethyl-y-
phthalimidocrotonate by using bis-sulfoxide
ligand for the synthesis of y-ami yric acid
(GABA) derivatives [10].Bae et al (2011) used
highly enantioselective bio mimetic Michael
addition reactions of malonic acid half
thioesters (MAHTS) to a variety of nitro olefins
to produce (5)(+)-Baclofen-HCI salt [11]. Anna
et al(2010) developed a enantioselective
biocatalytic reduction of B-aryl-g-cyano-a,B-
unsaturated carboxylic acids from anaerobic
bacteria for (S)-Balclofen synthesis[12]).
Vaselyet al(2008) used a novel organocatalytic
highly enantioselective nitrocyclopropanation
reaction of a,B-unsaturated aldehydes as a key
step for the synthesis of (5)-Baclofen [13]. Kozo
et aL(1998) used Lipase mediated asymmetric
acetylation of §-symmetrical 2-aryl-1,3
propanediols as a key step for the synthesis of
(5)-Baclofen [14]. Mahendraet al. (201S) used
asymmetric Michael addition of diethyl
malonate to 1-chloro-4-(2-nitrovinyl) benzene
in the presence of scandium triflate and
spartiene as organo catalyst to produce R-(-)-
Baclofen [15]. Yang et alL(2012) used the Pd-
catalyzed asymmetric allylic alkylation (AAA)
reaction of nitromethane with (E)-3-(4-

chlorophenyl)allyl methyl carbonate
(monosubstituted allyl substrates) as a key step
for the synthesis of (R)- Baclofen [16].
Yongcanet al.(2008) used the enantioselective
Michael addition reaction of nitromethane to 3-

(4-chlorophenyl)-acrylaldehyde (aB-
unsaturated aldehydes) under the catalysis of
(R)-2-(diphenyl(trimethylsilyloxy)methyl)-

pyrrolidine and lithium acetate as additive to
make (R)-Baclofen[17]. Nikaljeet al(2003)
synthesized (R)-(-)-Baclofen using Ru(Il)-(S)-
BINAP catalyzed asymmetric hydrogenations of
c=C and Cc=0 groups introducing
geni re into the molecul i
the key step [18]. Mazzini et al(1997)
developed the strategy for the synthesis of (R)-
Baclofen involved a microbiologically mediated
Baeyer Villiger oxidation of the prochiral 3-(4"-
chlorobenzyl)-cyclob btained from 4-
chlorostyrene and trichloro acetyl chloride as a
key step[19].Fabricio et al(2015) used Michael
addition reaction of 1,3-dicarbonyl compound
(Meldrum’s acid) to nitrostyrene effectively
promoted by hydrotalcite [Mg-Al] to afford the
respective y-nitroester through a one pot
domino process, which was further converted
to (¥)-Baclofen [20]. Kallolmayet alL(2014)
synthesised(t)-Baclofen by suing Suzuki
coupling reaction as a key step between
mucochloric acid and 4-chlorophenylboronic
acid[21]. Chang et al(2006) used MCPBA
epoxidation and Baeyer Villiger oxidation
reaction for the synthesis of (£)-Baclofen [22].
Ravi et al(2006) synthesized Baclofen using
Pd(II)-bipyridine catalyzed conjugative
addition of 4-chloroboronic acid as key step
[23]. Zhenliang et al(200S5) used Rh(ID)
catalyzed intramolecular C-H insertion of
diazoacetamides for the synthesis of (%)-
Baclofen [24). Mohammad et al(2003) used
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condensation of B-nitro styrene with diethyl
malonate as a key step for the synthesis of ()-
Baclofen [25]). Meng-Yang et al.(2003) reported
a facile [3+2] annulation reaction as key step
between sulfonyl-acetamide derivatives and a-
bromo substituted unsaturated alkyl esters to
synthesize (%)-Baclofen [26]. Marcos et
al(2002) used Heck arylation of N-Boc-3-

phase to gave pure allyl vinyl ether 2 as
colorless thick liquid. The product in hand was
the mixture of £ and Z isomers (12.5 g, 89.2%).

Synthesis of 2-(4-chlorophenyi)pent-4-enal (3)

Tolune (30mL) was added in the isomeric
mixture of allyl vinyl ether 2 (125 g) and

pyrroline with 4-Chlorophenyl- dia
tetrafluoroborate using palladium acetate
under phosphine free condition to produce (%)-
Baclofen [27]. Alcindo et al.(2001) introduced
1,4-Michael addition reaction of 244-
trimethyl-2-oxazoline cyanocuprate to the
commercially available p-chloro-g-nitrostyrene
for the synthesis of ()-Baclofen [28]). Fernando
et al(1997)synthesized (%)-Baclofen using
[242] cycloaddition reaction between 4-
chlorostyrene and trichloro acetyl chloride
[29).

However these methods suffer from many
drawbacks such as use of expensive reagents or
catalysts and low overall yield. In this context,
we report a novel route for the synthesis of (¥)-
Baclofen.

Experimental Section

Synthesis of 1-(2-(allyloxy)vinyl)-4-

chlorobenzene (2)

To a suspension of 4-chlorobenzaldehyde 1 (5
g 3556 mmol) and allyloxy methylene
triphenylphosphoni hloride (19.68 g, 53.35
mmol) in dry toluene (60 mL), potassiumeert-
butoxide (4.2 g 53.35 mmol) was added in
small amounts over the period of 10 min. at 0
°C. Further for 1h, the reaction mixture was
stirred at the room temperature. After the
completion of reaction (TLC check, 10% ethyl
acetate: pet ether), toluene was removed on
rotary evaporator under reduced pressure.
Water was added and the crude product was
extracted thrice with ethyl acetate (3x 25 ml).
Water washing was given to the combined

lution was refluxed for 10h at 120 °C. After
the completion of reaction (TLC check 20%
ethyl acetate: pet ether), toluene was removed
on rotary evaporator under reduced pressure.
The crude product aldehyde 3 obtained was the
viscous liquid, a mixture of two inseparable
enantiomers which was used for the further
reaction without any purification (12.4g, 99%
yield).

Synthesis of 2-(4-chlorohenyl)pent-4-en-1-ol (4)

Aldehyde 3 (5 g 25.64 mmol) was dissolved in
5% aqueous methanol (50 ml). Sodium
borohydride (0.96 g, 25.64 mmol) was added in
the reaction mixture portion wise at 0 °C over a
period of 10 min and stirred for 30 min. After
completion of reaction (TLC check, 30% ethyl
acetate: pet ether), methanol was removed on
rotary evaporator under reduced pressure.

Ethyl acetate (20mL) was added in the crude
residue followed by water (10 mL). Organic
layer was collected separately and aqueous
layer was extracted with ethyl acetate
(3x10mL). Combined organic was dried over
anhydrous sodium bisulphate and concentrated
on rotary evaporator under reduced pressure.
Column chromatography technique was used
for purification with ethyl acetate/pet ether
(5:95) as a solvent system to give the alcohol 4
(4.8 g, 96% yield).
of 2-(4-chlorophenyl)pent-4-en-1-yl 4-
nzenesulfonate(S)

Under a nitrogen atmosphere excess of pyridine
(18 g) and catalytic amount of DMAP was added
to a solution of alcohol 4 (9 g 45.91 mmol)in

organic layer. Organic fractions of ethyl
combined was dried with Na;SOs and
concentrated on rotary evaporator under
reduced pressure. The crude product was
further purified by column chromatography
using ethyl acetate:pet ether (2:98) as a mobile

dry DCM at 0 °C. After stirring for 15 min, p-
toluenesulfonyl chloride (13.15 g, 68.87 mmol)
was added portion wise and stirring was
continued for 8h. After completion of reaction
(TLC check, 20% ethyl acetate: pet ether),
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solvent was removed on rotary evaporator. In
the crude product water was added and
extraction was done with ethyl acetate (3x10
mL). Na;SO; was used for drying combined
organic layer. Dried organic layer was
concentrated on rotary evaporator. Further
purification was done wusing column
chromatography (hexane/EtOAc, 96:4) to give
white solid tosylated compound 5 (15 g, 93%).

chlorobenzene (6)

TosylateS (8 g) was dissolved in dry DMF and
NaN; (4 g) was added. Reaction mixture was
stirred for 10h at 60 °C. After completion of
reaction (TLC check), reaction mixture was
allowed to cool. Water was added and
extraction was done with ethyl acetate. The
combined organic layer was washed with brine
solution and dried with anhydrous Na;SO.
Solvent was removed under reduced pressure
to get crude product which was purified by
column chromatography (hexane/ethyl acetate,
97:3) to give azide6 as a yellow viscous liquid
(4g 80%).

Syr sis of 4-azido-3-(4-chiorophenyl)butanoic

acid (7)

To a stirred solution of azide6 (1g)in dry DCM,

Journal of Applied Organometallic Chemistry

check), hydrogen peroxide (2 eq.) was added in
the reaction mixture to convert ozonide in to
corresponding acid. Under reduced pressure,
DCM was evaporated on rotary evaporator.
Extraction was done by ethyl acetate (2x10
mL). The crude product obtained was purified
with base/acid treatment followed by column
chromatography (hexane/ethyl acetate, 80:20)
to give azido acid 7 as a yellow viscous liquid
(0.70g, 65%).

Syr
aci

sis of 4-amino-3-(4-chlorophenyl)butanoic
hydrochloride (8)

A mixture of azido acid 7 (200 mg) in MeOH (15
mL) and 10 % Pd/C (10 mg) was hydrogenated
at balloon pressure for 10 h at room
temperature. The reaction mixture was filtered
off through cilite using vacuum pump. The
filtrate was evaporated on rotary evaporator to
give (%)-Baclofenascolourless solid (0.149g,
84%). The HCl gas was passed through the
solution of residue dissolved in DCM/MeOH for
15-30 minutes. The precipitate thus formed
was collected by filtration to obtain salt of (£)-
Baclofen hydrochloride 8.

Result and Discussion

The present strategy for the synthesis of (%)-
Baclofen starting from commercially available

ozone gas was passed at -78 °C for 15 4-chlorob ldehyde is depicted in Sch 1
tll complete conversion of the reactant into
corresponding id After plete
conversion of reactant into ozonide (TLC
o
<o P o
®
a a _—a )
1 2 3
o orn
<
p—— | —_— I —
a . s
Ny Ny NHHO
¢ coon . coom
A =] — 1

Scheme 1. Reagent and conditions: (a) CIPh:PCH;-0-CH.CH=CH_, t-BuOK, Toluene, 0 °C, 1h, 90%;
(b) Toluene, 120 °C, 10h, 98 %; (c) NaBH4, MeOH, 0 °C, 1h, 96% (d) TsCl, Pyridine, DMAP, DCM, 0 °C,
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7h, 93%; (e) NaN3, DMF, 60 °C, 10h, 80% ; (f) Os, H202 DCM, 0 °C, 10 min, 65%; (g) Hz, Pd/C, MeOH,

HCL 84%

The Wittig reagent was powdered and dried
under vacuum at 100 °C. Allyloxy-methylene-
triphenyl phosphonium chloride salt (1.5 eq.)
was treated with 4-chloro benzaldehyde 1 (1
eq.) and t-BuOK (2 eq.) in dry toluene at 0 «C for
1h to get allyl vinyl ether [30-34). The isomeric
mixture of allyl vinyl ether 2 as such was
refluxed in toluene to carry the Claisen
rearrangement to produce 4-pentenal 3 in
enantiomeric form [35]). Enantiomeric mixture
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of aldehyde 3 was reduced to get alcohol 4
using sodium borohydride at 0 °C[35]. Alcohol
4 was protected to achieve 5 using tosyl
chloride and excess of pyridine in DCM solvent
[36-40].Tosyl ether was heated with sodium
azide at 60 «C to produce corresponding
azide6[41].Double bond from the azide6 was
transformed to corresponding acid
functionality using oxidative ozonolysis to get
azido acid 7[42-45)Azido acid 7 was
hydrogenated with 10% Pd/C under balloon
pressure in presence of hydrogen gas to reduce
azide functionality to corresponding amine [41]
to gave (%)-Baclofen as product. (£)-Baclofen
was treated with HCl to get corresponding
hydrochloride salt ie. (%)-Baclofen
hydrochloride 8 as final product in 84% yield.

Conclusion

In summary, we have described a new and
efficient method for the synthesis of (%)-
Baclofen wusing Wittdg Olefination-Claisen
rearrangement as a key step. The overall yield
of the reaction is 35%. The synthesis involved
easy, reproducible reaction to afford desired
product
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Abstract: Six names in Sida L., viz., S. cuneifolia Roxb.,
S. mysorensis Wight & Am., S. ovata Forsk., S. repens
Dombey ex Cav., S. xabrida Wight & Am. and S.
schimperiana Hochst. ex A.Rich. are lectotypified here.
Of these names, S. mysorensis Wight & Am. and S.
schimperiana Hochst. ex A.Rich. involve second-step
lectotypification.

Keywords: India, Lectotypes, Malvaceae, Sida,
T'ypification.

Introduction

The genus Sida L. was established by Linnaeus
(1753) o include ten species, of which four, viz,,
S.spinosa L., S. rhombxfolia L,S. aln&folia L.and S.
cordifolia L. are now rewained in Sida: two species
in Wissadula Medik. and one each in Abutilon
Mill,, Herissantia Medik., Anoda Cav. and Malachra
L. Sida is one of the largest genera in the family
Malvaceae, and diseributed mainly in tropical and
suberopical regions of the world with ¢. 250 species
(Mabberley, 2017; POWO, 2019). Paul and Nayar
(1988) and Paul (1993) reported 12 species of Sida
from India, subsequendy Sivarajan and Pradeep
(1996) recorded 17 species from southern
Peninsular India. Two new species were described
by Tambde er al. (2016, 2020) while che
occurrence of S. angustifolia Medik. in India is
discussed by Gavade er al. (2020). With these
reports, the genus is represented by 22 species in
India. In the present paper lectotypes are

Received: 21.09.2020; Revised & Accepted: 19032021
Published Online: 30.06.2021

designated for six names in Sida, viz, S. cuneifolia
Roxb., S. mysorensis Wight & Am., S. ovata Forssk.,
S. repens Dombey ex Cav., S. wabrida Wighe & Am.
and S. schimperiana Hochst. ex A.Rich. in
accordance with the ICN (Tudand er al, 2018) after
having consuleed the original material.

Typification
Sida cuneifolia Roxb., Fl. Ind. 3: 170. 1832,

Lectotype (designated here): Sida cuneifolia Roxb.
drawing in Icones Roxburghianae no. 341 (K digial
image!). Fig.1
Notes: The name S. cuneifolia was proposed by
Roxburgh (1832), in ‘Flora Indica’. According to
Stafleu and Cowan (1983) Roxburgh’s specimens
and types are known to be placed at BM, BR, E, G,
K and LIV; small sec ac B (Willd), C, DBN, E, FI,
NY, OXF, P, PH, UPS (Thunb.). Scafleu and
Cowan (1983) also stated that Roxburgh’s drawings
are of great importance for che cypification of
Roxburgh's species. As Roxburgh's collection or
specimens referred for description could no¢ be
traced for the name S. cuneifolia. Roxburgh’s
drawing with ‘Roxburgh number 341" is referred
to study as an original material which depicts the
characters mentioned in the procologue, and it is
designated here as lectocype.

Sida mysorensis Wight & Am., Prodr. Fl. Ind.
Orient. 1: 59. 1834.
Lectotype (first-step designated by Borssum, 1966;

second-step designated here): INDIA, Karnataka,
Mysore, 14.05.1800, Heyne 183 (K [K000659370
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Fig.1. Lectotype of Sids cuneifolis Roxb. drawing in Icones
Roxberghianae no. 341 (K) (hitp-/fapps. kew org/floraindica/mg/
ilustrasion/targe/23372.jpg) © Copyright of the Board of Trustees of
the Royal Botaric Gardens, Kew. Reproduced with permission

digiaal image!]; isolecto K [K000659371 digital
inuge!D. Fig.2
Notes: Wight and Arnott (1834) described S.
mysorensis based on collections by different
collectors. They can be considered as syncypes.
Among which, Borssum (1966) cited Wight's
specimen with number ‘183" which is from
Heyne's herbarium as mentioned by Nolcie (2005)
and connected to Wallich catalogue no. 1855.
Two sheees of Heyne's collection from Mysore
are housed at K, one with number ‘183" and the
other without 2 number, but the date of collection
(14 May, 1800) for both specimens indicates that
the specimens are part of a single gathering.
Moreover, the sheet with number *183" has two
specimens mounted on it with two different
barcode numbers (K000659370, K000659371).
One of them (K000659370) is designated here as
the second-step lectotype considering the cype

Nembakar et ai. 97

R .

Fig. 2. Lectotype of Sids mysomenss Wight & Am. (K000658370
Htip/ispacimens kew org herbarum/K000658370) © Copynight of
the Board of Trustees of e Roydl Botanic Gardens, Kew. Reproduced
with permission

citation by Borssum (1966) as a firse-scep
lectotypification.

Sida ovata Forssk., FL. Aegypt.-Arab. 124. 1775,

Lectotype (designated here): ARABIA, Surdud,
February 1763, P. Forsskal 1728 (C [C10003059
digital image!]). Fg.3
Notes: Forsskal (1775) in the protologue cited his
collection from Surdud, Arabia. Two relevant
specimens could be traced at C (C10003059,
C10003061) and one at BM (BM000603910). Of
those, C10003059 with fruis is designated here as
the lectotype. The specimen is determined as
‘proposed lectotype’ by O.A. Leistner in May, 1967,
bue this has not been seen as published so far and
this cannot be considered as effective publication
(Art. 7.10 of ICN, Turland er al., 2018).
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Fig. 3. Lectotype of Sids ovats Forssk. (C10003059 httpJ/
digit snem k. dicfwww/ctypViul/C 10003059 jpg) © Copyright of the
Natural Hstory Mussum of Denmark, Unmersity of Copenhagen.
Reproduced with permission.

Sida repens Dombey ex Cav., Diss. 1, Diss. Bot.

Sida 7. 1785.
Lectoype (designated here): PERU, sJ, Dombey J.
s (MA [MA656279 digital image!]). Fig.4

Notes: The herbarium and types of Cavanilles are
at MA, and many of his names are based on
specimens in P, P-LA, and P-JU (Scafleu and
Cowan, 1976). As the name S. repens is published
based on Dombey’s collection, search for che
specimen was attempeed in MA as well as P. Two
specimens of S. repens collected by Dombey ac P
could be traced which matches well with che
protologue description. Moreover, one specimen
(MA-656279) from ‘Cavanilles Type collection’
section was found ac MA and as per che discussion
with Eva Garcia Ibanez, Curator of the herbarium,

=TS

Fig. 4 Leciotype of Sich repens Dombey ex Cav (MABSE279 hitp//
161.111.171.57/herbarioV/visorVCat phpZimg-MA-01-00656279)
© Copynight of $he MA Herbarium, Real Jardin Boténico Madnd
Reproduced with permission.

Joseph Dombey was pare of Ruiz & Pavon's
expedition to Peru, which took place between 1778
and 1788. Some of the herbarium specimens of this
expedition were aken out by Cavanilles in order
to create his separate “Type collection’. With this
in mind, che specimen which is part of ‘Cavanilles
type collection’ is selected here as lectorype.

Additionally, the specimen (MA-656279) bears the
number ‘29787" on a small kibel, which was added
to the specimen at the beginning of the 20*
century, when it was on loan to the Field Museum
(USA). The number ‘29787" was used in some
publications (Fryxell, 1985) and electronic database
(Tropicos), but it is added to the sheet when the
specimens was lodged and renumbered at the Field
Museum (USA), and it is neither a ‘collection
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number’ nor an accession number or barcode

number added by MA.

Sida scabrida Wight & Am., Prod. Fl. Ind. Orient.
1:57. 1834,

Lectotype (designated here): INDIA, Tamil Nadu,
(Madras), s.d, Wight 198 (K [K000659357 image!]).

Fig.5
Notes: A specimen at K (K000659357), part of the
Wight Herbarium is identified as type material of
the name Sida scabrida W ight & Am., supported
by Wight's catalogue No. 198 as mentioned in the
protologue and it precisely macches with it
Therefore, the specimen is designated here as
lectocype. Sivarajan and Pradeep (1994) cited the
type of S. scabrida as “Wight 166", but the specimen
cited in the protologue is ‘Wight! cat. n. 198" and

o w———
wo 15073

Lot - e i o 7 —
Fig. 5. Lectotype of Sds scabinga Wight & Am. (KD00653357 hitp//
specmens. kew org/herbarium/X000653357) © Copyright of the
Board of Trustess of the Royd Botanic Gardens, Kew. Reproduced
with permission.

Nembakar et al. %

should only serve as cype material. Nolie (2005)
also noted chat the type material for this name is
“WC 198". He also commented that he could not
trace a specimen at K. However, the specimen
referred to in the protologue was traced at K and
an image of the same is provided here.

Sida schimperiana Hochst. ex A.Rich., Tenc. FlL.
Abyss. 1: 66. 1847.

Lectotype (first-step designated by Vollesen, 1986;
second-step designated here): ABYSSINIA
(Edhiopia), 04.06.1837, GH.W. Schimper 282 (P
[P00761807 digital image!]). Fig6
Notes: While describing Sida schimperiana, Richard
(1847) cited collections of G.H.W. Schimper,
Richard Quartin-Dillon and Anton Petit in che
protologue. Vollesen (1986) inadvertencly

i

Fig. 6. Lectotype of Sich schimpenans Hochst. ex ARch. (MNHN-P-
P00761807 http:ficoldd mrbn fricatdognumber/ mnbn/pip00761807)
© Copyright of the Muséum National d'Histoire Naturelle, Paris.
Reproduced with permission
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lectocypified the name (Are. 7.11 of ICN, Turland
et al, 2018) by citing Schimper's collection at P as
the cype. There are five such relevant specimens at
P (viz, P00761802, P00761804, P00761805,
P00761806 and P00761807, of the same gathering
Sckimper 282) and it cannot be ascerained which
particular specimen was designated as lectocype.
Thus, we have considered the type citation of
Vollesen (1986) as firse-step lectoeypification and one
of the specimens (P00761807) is designated here
the second-step lectotype, which bears fruit and 2
label indicating the specimen from Schimper’s
herbarium.
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Abstract

The emerging 21st Century is a technological era. The ICT plays a pivotal role to impart
education with equity and quality in learning and teaching modes. A teacher can use online
teaching tools to enhance and enliven learning of political science of their students. Education
can effectively function using next-generation tools. The Corona Virus pandemic has changed
the world of education seemingly overnight, and making decisions about the software for remote
working you use to create a virtual classroom directly impacts your success as an educator
during this time. Video conferencing software has replaced not only classroom learning, but also
education administration, parent-teacher conferences, and staff and college council meetings.

Keywords:-

Information Communications Technology (ICT), Social Media, Virtual classroom,
Digital Library, Digital Media, Corona wvirus, Pandemic, Conference Apps, Online Leamning
Platforms, Learmning Management System (LMS), SaaS (software as a service), Online
Assessment Tools.

Introduction: -

Humans and technology have a very old relationship. Man has been using or developing
the technology since ancient age. In the 21st century, technology has taken over all areas of
human life. Technology affects the way individuals communicate, learn, and think. It helps
society and determines how people interact with each other daily. Technology plays an important
role in society today. It has positive and negative effects on the world and it impacts daily lives.
We are living in an era where technological advances are common (37, 2020). The internet and
cell phones are some examples. Ministry of Human Resource Development has initiated many
projects to assist teachers, scholars and students in their pursuit of learning like DIKSHA
platform, Swayam Prabha TV Channel, Online MOOC courses, On Air ~ Shiksha Vani, DAISY
by NIOS for differently-abled, e-PathShala, National Repository of Open Educational Resources
(NROER) to develop e-content and energized books, telecast through TV channels, E-learning
portals, webinars, chat groups, distribution of books and other digital initiatives along with State/
UT Govermnments (Economic Times, 30 July, 2020).

Objectives
* To elaborate the use of ICT in Political Science subject.
¢ To understand online teaching tools.
¢ To study the advantages of ICT in learning Political Science subject.
1. Teaching and Technology :-
As the Indian education system goes through a period of transition, the use of technology
is on the nise. If technology is used properly in teaching process, it can certainly be enjoyable.

29 Website - www.researchjourney.net Email - researchjourney2014; il.com
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Proper use of technology helps to broaden the field of thought. The use of technology is
advantageous for both teachers and students. New technology can help a teacher as a supplement
1o quality and effective teaching. Computers, projectors, tablets, mobiles, etc. can be used in the
teaching & learning process.

Technology is a very effective medium in distance leaming. Today, students are also
using technology to enhance their knowledge. Teachers are reaching out to remote areas through
technology to satisfy the student’s hunger for knowledge. The use of technology in teaching and
learning certainly brings about the expected changes in students.

The usefulness of technology depends on the effective use of tools, Every element
working in the ficld of education should take initiative for this. The educational movement is
taking root on WhatsApp. There are many informative educational pages available on Facebook.
You can also use them as a reference. Technology has indeed revolutionized teaching and
learning, but what is needed now is for teachers to identify their own and students’ needs and
develop the technology themselves and to motivate other teachers to do the same. Google search
engine should be used as a useful educational material.

Well-known scientist Thomas Edison predicted many years ago that "Books will soon be
obsolete in the public school our education system will be changed inside of ten years™. It took a
long time for the prediction made for America to come true. But today that prediction is coming

true. The concept of tablet school, digital school and E-class room is slowly taking root. This is
an casy way to reduce the burden on the backpack. Any tool will have its limitations but
technology is very important to explain the concept. We have to shape the future of the students,
only then we will be recognized in society as smart teachers who use real smartphones.

Technology means the technology required for this education. These include computers,
smartphones, cameras on it, internet and social media platforms (WhatsApp, Facebook, Twitter,
elc.), learning management systems: It includes a variety of useful services (information search,
e-mails, Google Docs, classrooms, etc.) like Google. Most of these systems/services are
available for free. Services that are not free to the general public are also available free of charge
to many schools and Colleges. However, students will need to have at least a Smartphone, a
comy if possible, and a reliable and high-speed internet connection. Following ICT tools are
uscful to students and teachers.

2. Use of Computers and Internet in Teaching, Learning, and research :-

The computer helps the teachers in the hing, research and administration of college.
The computer helps in the classification of children according to their abilities and evaluating
their performance. Computers help in preparing time-table, schedules, etc. Computers maintai
progress cards and preserve them efficiently and confidentially. A computer can play effectively
the role of the tutor. It helps the teacher in engaging students in tutorial work. Very tech-savvy
teachers are making great use of Microsoft PowerPoint. Computers help the teacher in providing
i liate feedback to students for better interaction and motivation.

The measures of political science has evolved to the contemporary status of the world's
development and advancement in information, communication, and technology. Considering the
importance of technology, political science discipline concise concretely on using computers for
integrated research and programs. The field of academics requires comprehensive data or
information in analyzing and examining facts and figures before reaching an evident conclusion.
Also, the knowledge of gathering sample and methodologies on tackling complex issues are

30 Website - www.researchjourney.net Email - researchjourney2014gmail.com

@ Shri Vyankatesh College, Deulgaon Raja |3.3.1 Number of research papers published
per teacher in the Journals notified on the UGC care list during the last five years

45




Criterion III Research Innovation and Extension QLM — 3.3.1

‘RESEARCH JOURNEY’ International E- Research Journal | E-ISSN :

' Impact Factor - (SJIF) - 6.625 (2019), | 2348-7143
Special Issue - 261 (B) : Use of ICT in Teaching - Learning |March 2021
Peer Reviewed Journal

majorly gotten from the computer application. Many scopes of political science which includes
election has witnessed a lot of technical revolution in the electoral process (voting). Public
administrators and the masses engage solely with computer knowledge and its application which
tremendously affects society both negatively and positively. International relations also range in
compulter involvement in accessing people’s origins and objectives. Census in the nation includes
compulter importance for the proper individual population in the country. Political science is very
vast on the typical path of society and its associations with human attributes and behavior require
a computer for proper analysis. The importance of the internet in education to the students means
that makes it casier for them to rescarch things, and releam the content taught in the college.
People use it according to their needs and interests.
3. Website and Blog :-

Teachers can use the website and blog as a teaching tool by posting their teaching
materials (notes and videos) on it. The learning process becomes interesting and diverse with the
use of tutorial videos and notes. Political Science teachers can teach a subject with the use of
animation, PowerPoint slides, and images 10 capture the students’ attention. A teacher can teach
difficult concepts (like the Presidential election) and make it easy for students with help of ICT.

The web portal facilitates the management to update information aboul examinations,
results, events, admission, and many other things. With the help of an educational web portal, a
teacher can casily update course material online, right from a computer screen. The website
enables the students to share a strong bond by connecting through the alumni network. Your
website can be a strong link between old friends and their community.

Education websites are used for education. They are inclusive of all forms of technology,
used for research and learning. There are a large number of educational websites are available.
These type of websites plays a very important role to reduce their college work and also help
their studies.

Some students have a habit of writing daily, the teacher should create their blog and
motivate them 1o write on it. A teacher can also create a blog for his class or college. By linking
all the colleges in the taluka and district to the Twitter account, you can view or share the
activities of any school.

4. The Use of Social Media as an Educational Tool :-

The internet has allowed students to be in constant touch with their teachers or with other
classmates with the help of social media, messaging apps, and chat forums like Whatsapp,
Facebook, Messenger, Telegram, Twitter, and LinkedIn. Parents can interact as well as
communicate with teachers and college authorities about student’s performance in the college.
Interaction with like-minded people on forums can help students to explore new ideas and enrich
their knowledge. Each social media platform offers many different ways to be used in the
classroom, from sharing announcements to holding live lectures, and so much more. Social
media provides a smoother, more direct communication tool between students, teachers, and
parents. Social media allows for more e-leaming opportunities as well as remote jobs. Online
classes are becoming more popular with the help of social media (West, 2019). It's important to
understand the impact of social media on education before using it, but we're of the firm belief
that it will help advance students in technelogy.

*  WhatsApp:- WhatsApp has more than one billion users worldwide. WhatsApp is a
mobile app that can be used anywhere. WhatsApp offers free video calls and audio calls.
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Users can send free text messages, images, videos, PDF, Word, Excel, PowerPoint Files.
The use of WhatsApp in India has increased more than any other learning tool. With the
help of WhatsApp, Political Science teachers can easily interact with students. WhatsApp
can be an effective medium for students to resolve their doubts.

Virtual classrooms can be created by creating class-wise groups of students in
WhatsApp. Political Science teachers <an share video lessons, audio lessons, notes, e-books,
charts, graphics, diagrams, YouTube links to the students via WhatsApp. Using WhatsApp,
teachers can send online lectures, exam schedules, notifications to the students. WhatsApp
can be used to conduct online surveys through questionnaires

As college shut down abruptly and teachers suddenly realized that they needed a
means to immediately communicate with their students, they turned to WhatsApp. Mainly
because it was right there, easily accessible, inside the palms of students, teachers, and
parents alike.

* Facebook :-

Facebook is an app that can be used on computers and mobiles. Images of video lessons,
diagrams, articles, notes, summaries can be shared with students by creating a Facebook
account. Facebook can be used to create online classrooms. Political Science teachers can
give online lectures, exam schedules, notifications, important information. and documents to
the students using Facebook. Through Facebook, students can take advantage of online
lectures around the world. Facebook can be used to study elections, interact with candidates,
to conduct online surveys through questionnaires. Facebook is a very useful tool for teaching
and leaming.

* YouTube :-

YouTube is a digital library and virtual classroom. Students can casily access quality
education materials like tutorial videos on YouTube for free or pay fees online for more
quality study materials, It allows students to watch a video over and over again. Being able to
learn at home on YouTube saves time and money. Difficult concepts are easily explained on
YouTube. It is possible to increase students' understanding of difficult concepts and increase
their interest in the study. Students can enjoy leaming with the help of YouTube. Teachers
can upload video lessons on YouTube. E-learning is possible through YouTube. Teachers
can upload lectures, ideas, opinions on YouTube through videos. Digital newspapers, TV
channels, audio clips on the radio, videos related to enlightening concepts are uploaded on
YouTube which is useful for the students of Political Science. From the video on YouTube,
political science students can understand the discussion on political issues, analysis of events,
the causal relationship of events, and analysis of concepts. Videos on YouTube are useful for
the training of teachers.

*  Twitter :-

Twitter makes the education world smaller, connecting principals, teachers, and other
education professionals. Political Science teachers often need to teach the importance of
brevity in writing, and Twitter is such a great tool for that, with its 280 character limit per
tweet. Through the service, teachers assign tweets as a way to encourage understanding and
efficient use of language. Students can also use Twitter to practice writing thesis statements,
too. Twitter is very useful tool for politicians. Wise politicians know that listening to the
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people is their most important job, and as such, so many have jumped on Twitter to connect
with constituents and voters, particularly during campaign season.
5. Interaction with Digital Media :-

Regular use of digital media is one of the most basic parts of our lives. Digital
boards/Interactive Classboards save paper, allow displaying of videos and audio to attract the
attention of students. Nowadays, many paid sites provide educational resources that are rich in
quality and easily understandable to the masses.

The Coronavirus pandemic has changed the world of education seemingly overnight, and
making decisions about the software for remote working you use to create a virtual classroom
directly impacts your success as an educator during this time (Li & Lalan, 2020). Video
conferencing software has replaced not only classroom learning, but also education
administration, parent-teacher conferences, and staff and college council meetings.

6. Conference Apps:-

There are many Conference Apps to use for remote teaching like Zoom, Google Meet,
Skype, Webex, AnyMeeting, GoTo Meeting, YouTube Streaming, Facebook Live, BlueJeans,
BigBlueButton, Google Hangouts, Sococo, Microsoft Teams, Whereby, Yolribe, Discord, Miro,
Twitch, Vimeo, Loom, hopin.to.

Zoom, the popular video conferencing software that has scen exponential increases in
downloads within the past month. Teachers can host a series of short Zoom or Google Meet
sessions throughout the day focused on different skills or topics. Zoom and Google Classroom
works with staples like Blackboard, Moodle, Canvas, and others — so teachers will still be able
1o use the tools and students have come ta rely on in the classroom. These online sessions are an
excellent way to continue teaching and connecting with learers. Even if teachers cannot require
that students attend a live meeting due to concerns around access, connectivity, and availability,
these sessions can be recorded and posted on class websites, Google Classroom, or a leamning
management system.

7. Online Learning Platforms/Virtual Classroom

A Leaming Management System as the name implies is aSaaS (software as a
service) that works as an online classroom. This type of system is designed to be a solution for
distance learning, a place where teacher and student could interact without being in the same
room. Through an LMS, the teacher can offer their courses and online classes. By accessing the
platform, students have access to the material and other resources that support learning, such as
chats to discuss the content. LMS is the ideal tool to create and administer online courses, host a
virtual classroom, assign homework, and monitor student progress—all from your computer,
tablet, or phone. Distance Learning tool, the main goal of a Leaming Management System makes
teaching and learning online possible. The best online learning management systems are Google
Classroom, Edmodo, Canvas, Moodle, Schoology. Sakai, Showbie, iTunes, etc.

*  Google Classroom and Edmodo:-

Google Classroom is a favorite with teachers because it is quick and easy to set up and
integrates with various web tools and apps. Google Classroom is an app to send messages and
links to students (and they can respond), assign homework, collect homework students have
submitted, and it has a grade book (which I don’t use; instead I use Google Sheets or
spreadsheets). It's a learning management system; it's not a teaching platform. Edmodo is
another safe platform that enables teachers to share content, distribute assignments and quizzes,
award digital badges, and quickly communicate with students and parents.
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8. Online Assessment Tools :-

A teacher can use online assessment tools (like Kahoot!, Testmoz, PearDeck, Quizizz and
Google forms, Quizlet and ClassTools) to enhance and enliven learning of political science of
their students. Education can effectively function using next generation tools. Teaching a large
number of students in different classes and let students take a test or quiz is a tough challenge.
Teachers not only find it time-consuming to conduct assessments such as assignments, tests,
quizzes and surveys through manual processes, but also could not communicate the results with
students and parents in real-time. Uploading and sharing assignments, conducting online tests,
assigning grades, storing study materials, and creating lesson plan is a breeze! Using automated
tools is the casiest way to streamline the academic and administrative processes. Online
examination are highly interactive, customizable, trustworthy, secure, and can be accessed in
multiple devices.

Conclusion:-

Technology is a very effective medium in distance learning. Technology has indeed
revolutionized teaching and learning, but what is needed now is for teachers to identify their own
and students' needs and develop the technology themselves and to motivate other teachers to do
the same. Considering the importance of technology, political science discipline concise
concretely on using computers for integrated rescarch and programs. Teachers can use the
website and blog as a teaching tool by posting their teaching materials (notes and videos) on it.
The internet has allowed students to be in constant touch with their teachers or with other
classmates with the help of social media, messaging apps, and chat forums like Whatsapp,
Facebook, Messenger, Telegram, Twitter, and LinkedIn. LMS is the ideal tool to create and
administer online courses, host a virtual classroom, assign homework, and monitor student
progress—all from your computer, tablet, or phone. Distance Learning tool, the main goal of a
Learning Management System makes teaching and learning online possible. ICT can enhance
the quality of education in several ways, by increasing learner motivation and engagement, and
by enhancing teacher training. ICTs, especially computers, mobiles and Internet technologies,
enable new ways of teaching and leaming rather than simply allow teachers and students to do
what they have done before in a better way.
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OPTIMIZATION OF MEDIA COMPOSITION AND PHYSICO-CHEMICAL CONDITIONSFOR
MAXIMUM PHENAZINE-1-CARBOXYLIC ACID (PCA) PRODUCTION BY PSEUDOMONAS

RSML35.

P. B.Pawar,*S.M.Inchure and*D.V.Vedpathak

Department of Microbiology, Shri VyankateshCollege, Deulgaon Raja(India)
*Departmentof Microbiology, RajarshiShahu Mahavidyalaya, Latur(Autonomous). (India)

ABSTRACT

Phenazine-1carboxylic acid (PCA) is a phenazine compound
produced by Pseudomonas species. Present study deals with optimization of
medium composition and p hysico-chemical conditions for increased production
of PCAby Pseudomonas RSML 35. Maximum yield of PCA (965.5 mg/) was
obtained with 30 gl glucose as a source of carbon, 40 gA Soya peptone as

nitrogen source, atpH 7.0 and 28°C.

Key words: PCA, Optimization, Pseudomonas RSML35

Introduction

Pseudomonas, a ubiquitbus bacterial
genus with biocontrol apttude, is of immense
importance as number of rhizosphere
pseudomonad species are fermed as plant
growth-promoting rhizosphere (PGPR).This
bacterium improve plant growth, indirectly by
produdng antifungal secondary metabolites,
such as phenazine-lcarboxylic acid (PCA),
Pyrrolnitin (PRN), pyoluteorin (Pit) and the c-
acetyl-phloroglucinols (David and O'Gara,
1994). Present study was undertaken on
optimizing carbon (C) and nitrogen (N) in the
medium on which Pseudomonas is grown,
improving PCA producton by Pseudomonas
sp. RSM35.

Material and Methods

The RSM 35 strain of Pseudomonas sp.
was obtained from Pomegranate rhizospheric
soil and used during present study. The
organism was grown on fresh King's MediumB
(Shtark etal. 2003) for 10 h and a loop of single
colony culture was used for inoculaton,
aseptically, into a 250-ml Erlenmeyer flask
containing 100ml KMB broth. The flasks were
kept on a rotary shaker at 190 rpm for 24 hr at

28°C.

The PCA producton medium in the
experimental designs composed of carbon
source, nitrogen source, MgSO, NaCl,
KHPO,. For batch culture, the 100 mL of the
production medium inoculated with 5% of
inoculums in 250-mL flasks then flasks were
kepton a rotaryincubator shaker at 190 rpm at
28°C{Li He 2008).

The yiekd of PCA from Pseudomonas
sp. RSM35 was investigated using different
carbon sources: glucose, fructose, lactose,
sucrose, maltose and glycerol, using PCA
production medium containing 30 g carbon
source (Li He, 2008). The effect of nitrogen
source was studied using pepbone, soy
peptone, beef extract, and yeast extract. The
fermentation medium contained 40 g nitrogen
sourceper liter of the broth.

The supematant was collected after
centifuging at 8000g for 7 min, For PCA
exraction, supematant was addified o pH 4
with HCl and then the addition of chioroform
(50 mi) for 100 ml, finally dried in a vacuum.
PCA concentration was determined by
specrrophoometic assay by using different
concentration of Standard phenazine (0-
1000pg/ml ) were employed for recording
absorbance at 248 nm on UV-VIS
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spectrophotometer (Systronics 2202) (Yibe Table 3: Optimization of pH for PCA Production
PRI pH Yiekd of PCA (mgl)
Results and Discussion 40 73.2
6.0 5402
The maximum synthesis of PCA 70 9655
(965.5 mg / ) was observed when glucose 90 4308

was used as a source of carbon, followed by
that with fructose ( 854 mg/l ). Minimum PCA Table 4: Effect of temperature on PCA
production was observed with Maltose as a Production

source carbon (Table 1). Data presented in T
Tables 2and 3 indicated thatSoyaPeptone(H-  [Jemperature( C) | Yield of PCA (mg/L)
Media, India) proved b be the best nitrogen 20C 304.0
source for maximum PCA produdtion (9655 28C 9655
mg/L), while optimum pH fr maximum PCA 37C 6652
production was found to be 7.0 (965.5 mg /). =
On the other hand the optimum temperature 45C 80.2
was found to be 28°C, as shown inable 4 with Acknowied e
the yield 0f965.5 mg /1 PCA. nowledgements:
Table 1: Optimization of Carbon sources for The authors acknowledge UGC, New
PCA Production Delhi for finandal support for Junior Research
Fellowship. They also wish © extend deep
CabonSource  Viedof PCAImOL) | sense of gratitide bwards Shri Vyankatesh
e 8 College, Deulgaon Raja and Rajarshi Shahu
S (5‘ Mahavidyalaya (Autonomous), Latur for
m—%‘: & providing laboratory fadlifes and continuous
Faioes 8540 encouragement.
Lacose 675.0 Ref cia
Table 2: Optimization of Nitrogen sources _——— ing and Forgsl O'Gara (1994),
. N.Dowilinga ara g
BIPOA o TIBTECH 12:133
Nitrogen Source | Yield of PCA (mgll) Shtark O, Shaposhnikov Al, Kravchenko LV
Peplone 6532 (2003) Mikrobiologiia 72:645
Soya Peplone 9655 Yihe Ge, Xianging Huang, Sulian Wang,
T FEMS Microbiobay Loters 2341
" iology Letters : 1
Yeast Exract 6202 Li He, Yu-Quan Xu, Xue-Hong Zhang (2008).
Biotechnology and Bioengineerning,
100 (2) :250
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ISOLATION AND BIOCHEMICAL CHARACTERIZATION OF XANTHOMONAS AXONOPODIS
PV.PUNICAE CAUSING BACTERIALBLIGHT OF POMEGRANATE

P.BPawar, $.M.Inch andD.V.Vedpath

Department of Microbiology, Shri VyankateshArts, Commerce and Science College,

DeulgaonRaja..M.S (Inda)

*Department of Microbiology. Rajarshi Shahu Mahavidyalaya, Latur

(Autonomous). (India

ABSTARCT

Presem mvesugabon was undertaken for -solabon of Xanthomonas

g at . Latur,

p

pv. from
Osmanabad and Jalna districts of Maharashva stam Seven isolates showed

ers of X. podis pv. p

Key Words: Isol , Identifi

yelow mucoid shining colonies.

dis Pv. Punicae

Introduction

Bacterial blight is a major constraint
caused by Xanthomonas axonopods ;w

producnon (quoram and Mehta, 1952))
Xanthomonas species are Gram's negative,
aerobic, rod-shaped forming mucoid, convex,
and yellow colonies when grown on nutrient
agar or sucrose peptone agar media. AJI

macerated on clean surface stenlized glass
slide, and a loop-full of macerate was streaked
on Nutrient Sucrose Agar (NSA) medium (Hi-
media, India Pvt. Ltd.) and ncubated at28 £ 1
°Cfor48 hour(Dye. 1962; Swaranjali 2016).
The morphological characters of the
pathogen such as cell shape, Gram nature,
rded. The
agem of bactenal blight was identfied on the
bLasxs of colony and bl_ocr:emlcall

members of the genus X:
catalase positive and oxidase neqauve.
Present investigation was carried out with an
objective to isolate and assess cultural,

phological and biochemical characters of

Material and Methods

Collection of samples from field was
undertaken in Solapur, Latur, Osmanabad and
Jaina districts of Maharashtra state. Infected
Pomegranate plants were diagnosed as on the
basis of symptoms for bactenal blight. which
include yellow water soaked lesions at early
stages and corky, dark ody spots at later stages
ohnfeanon(Platel ). The infected plant parts
were colls d in sterie and b
to the laboratory for the further investigation.

Leaf samples were surface stenized
with 0.1 per cent HgCl, for about 60 - 80 sec.
and washed with stenile distlled water. The leaf
margins soaked in saline water were

as per g
procedures described by Schaad (1282) and
Chowdappa (2018).

Various biochemical tests such as

Gram staining, catalase test, Citrate utilzation
test, Starch hydrolysis, Lysine utilizaton,

Urease production, Phenylalanine
deamnnahon Nllra!e reducuon H,S
Car KOH

soiub:llly test, indole production test, and
Gelam liquefaction test were also mdeml(en
g the ( L

1902, Ane;a.2003 Bhure, 2019)
Results and Discussion :

Seven isolates were obumed dumg
present g .inthe np
from Pandh Mohol (Solapur district),
Ausa (Latur drsmct). Tuljapur (Osmanabad
district) and Ghanwangi (Jalna districts). The
pure cultures were stored in the refrigerator at
4°C, which served as a stock culture for further
nvestigation.

@ Shri Vyankatesh College, Deulgaon Raja |3.3.1 Number of research papers published
per teacher in the Journals notified on the UGC care list during the last five years

61




Criterion III Research Innovation and Extension QLM — 3.3.1

BIOINFOLET

The isolates showed yellow mucoid
shining colonies on NSA medium, which is a
peculiar character of X. axonopodis pv.
punicae. The isolated bacteria were rod
shaped, Grams negative, showing positive
results for catalase, Starch hydrolysis. Indole
Production, Catalase test, KOH test. Gelatin

liquefacti Lysine util test, Ornith
k . Nitrate redi HS p i
and gh tests, while negative for

citrate utilzation test, Indole production test,
Urease test and Phenylalanine deamination
test.

It was thus confirmed that the causal
agent of bacterial blight of pomegranate was
Xanthomonas axonopodis pv. Punicae as was
eaorgr reported by Hingorani and Singh
(18358).
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FREEDOM: THE FIRST PUBLISHED AFRICAN AMERICAN
PLAY
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Abstract : William Wells Brown's play underlines the inhuman practice of slavery system in
contemporary Southern part of the American. It also lights on complicated religious and
racial struggle among the southerners. In addition to this, sexual atrocities of African
American mistress from the white masters and their sons are also crucial issue of the play.
The play reveals the social, cultural & moral decadence of the Whites in relation to African
American slavery.

Key Words: African American Theatre,

Introduction :

The bezinning of Afnican Amencan theatre in Amenca 15 most sigmficant
ph in 1on of Afnican Amencan freedom movement. It 15 believed that the
roots of African Amencan theater lies in early ‘minstrel’* however, these early mistrel shows
performed by white Amernicans with black masks only for white audiences. These shows
posed the Afncan Amerncans as superstiious, buffoonish, 1gn: stupid and lazy. In due
course time the Afnican Amencans slaves began to perform dance to get relaxation form the
heavy plantation work on the farm of their white masters and obviously they involved in
miunstrel shows. But simultaneously they had to entertain to their master and also work on
plantation. In real sense, they have to act as iners and also pl workers.
Though their shows were controlled by the white’s cultural tradition, they themselves have a
great hentage of thewr own cultwre from Africa. Because when they brought to Amenca as
commercial slaves they brought with them their own fables, spintuals, blues & folklore in
short the oral tradition of their African culture. As James V. Hatch notes:

Many people believe that black theater began with Lomaine Hansbenry's A Raisin in
the Sun (1959) and that whatever preceded Hansbenry did not amount to much. They are
wrong. Black theater stretches back into antiquity, and for Afro-Amencans, shared glory with
the dark-skinned pharaohs of Egypt 15 as legitmate as shared glory with the Greeks for
Westemm Caucasians. However, until recently, Egypt, the site of the most ancient monuments
where religzious ntual flounished, was excised poltically from the Afnican confinent by
Westem histonans who labeled the culture of the pharaohs not an African but a Semutic-
Hamitic trrumph. With Egypt and Arab North Africa skimmed off the top of the contmnent, the
world’s most ancient nituals (the Memphite dramas and the buth and death of Osins)
disappeared from African history to become objects of Middle Eastern studies or a separate

Q wunw.researchhub.org.in Enﬁl:mdhtbjound@gw.i.coml 73 I
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area of study, Egyptology. Only in the late twentieth century have scholars agan 1dentified
the "Negroid"” features of the pharaohs of the Upper Nile with the people south of the Sahara®

James V. Hatch observation clearly shows that the ongin of Afnican American theatre
goes back to old African culture. Hence, the African Amencan who brought vanous fables
and oral tradition of history with them are reflected in the Afncan Amencan theatre. The
‘.\r'cgml'd~3 features of the Pharaoh:s" at upper side of Nile indicate the cultural tradition of the
Afncan Amencans. There are many Signs of Afnican cultural henitage we can find in the oral
tradition of African Amencans. Besides this cultural background of the African Amencans,
to understand the theatre we have to go at first Afncan Amencan known play by James
Brown's King Shotaway (1823). This play credited to be the first known play by African
Amencan dramatist.

In New York Brown established the first black theater company known as
African Grove Theater The theatre performed Shakespeare plays developed the career
of the first African Amencan actor Ira Aldndge. However, the theatre was closed after
its little success implementing the charges of misbehaver. The theater closed for five
years. Brown also tnied to perform King Shotaway on the stage. Today there are no
copies of the play 1s available. However, Brown 15 credited to become the first known
playwnight in the African Amenican theater.

Escape or a Leap for freedom (1858) 1s a first Afnican Amencan published play
by Wilham Wells Brown (1814-1884). He was bom as slave to an African Amencan
slave woman and white slaveholder father. In his early days he served to various white
slaveholders. Then he escaped in the year 1834 from his masters and changed his
name as Quaker Well Brown. Then he joined abolition movement and writes many
books as well as delivered various antislavery lectures. He also credited to be the first
writer of slave namrative, travel book and novel among the African Amencan ethnic
minority in the US. He wrote venty of literary books: Narrative of William W. Brown,
a Fugitive Slave (1847), Clotel (1853), The Black Man (1863), The Negro in the American
Rebellion (1867), The Rising Son (1873) and My Southerm Home (1880). This vanety of
writings contains the slave life, racism and abolitionism regarding the Afnican Amencan
people and their exploitation mn slavery system, their predicament and plight to get nd from
their masters.

Escape or a Leap for freedom (1858) 15 most significant and pioneenng contmbution
i the African Amencan theater. The present play 15 a story of two protagonists, Glean and
Melinda. Both are Afnican American slaves who mamied to each other but their mamage was
not approved by their masters. Glean was owned by Mr. Hamulton (Dr. Gaines’ brother-in-
law) and Melinda was owned by Mr. Gaines who 15 doctor by profession, slaveholder and
proprietors of the farm at Muddy Creek, Missoun in the South America. Melina 15 his house
slave hence, he understand her as his pnivate property. He tries to seduce her sexually but she
refuses her and wishes to live with another slave Glean who 15 working at another plantation
owner named Mr. Hamilton Glean 15 aware of Mr. Gains intention about Melinda hence; he
wishes to protect her at the cost of his life. When Mr. Gains exploits Melinda his actual wife
Mrs. Gamns becomes jealous about her and she also exploits her psychologically. Mr. Gains

Q wanw.researchhub.orgin Email : researchhubjournc@gmail.com I 74 I
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brought Melinda m cottage ten miles away at his farm and ask her for sexual submission m
exchange he provides her separate cottage as well as clothes. However, Melinda prefers to
hive with Glean a slave at her plantation. Thereafter, Mr. Gamns becomes funious and try
to kill Melinda giving her poison in the ge and promised to der Glean. To get nd
from the terror from Mr. Gains Glean and Melinda both try to escape from their master and
succeeded to runaway to Canada with the help of Ohio Crackers of Underground Rail Road.
Besides this the play 15 p depiction of porary slave life and the immoral life
of their masters.

The play Escape or a Leap for freedom exposes the tyranny of slavery system mn South
Amenca. Through the play it 15 clear that to exploits slaves sexually and physically the whites
masters deliberately makes the separation of slave families to different plantation owners. In
the present play separation of Melinda and Glean 15 also the part of same tactics of white
master. Regarding the character of Glean and Melinda Abramson, Dons M observes: “The
chief antagonists are a white couple, Dr. and Mrs. Gains, who mouth Christian sentiments
while threatening to whip their slaves.” The White master uses their religion to mislead the
Afncan Amencan slaves. In the present play Mr. and Mrs. Gains refuses to give the
acceptance to the mamage of Melinda and Glean they use the religious tactics to destroy their
mammage and separate them from sentimental union. Hence, there 15 conflict between white’s
religious hypocnsy and African Americans. The protest of Glean and Melinda agamnst Mr.
Gains and his wife 15 a sign of freedom movement of the slave. The whites masters always
discriminate among the slave women, they gave favor to attractive woman in order to
sexually exploit them “It 15 common knowledge that the whites plantation owner took
attractive Negro woman as concubines. It 15 also true that the white masters or his son often
discnnminated m favor of the Negro mistress™ it seems to us the inhuman approach of the
Whites towards African American slave women They never treated these women with
respect and honor they just understood them as a thing created by God for their pleasure.
These women's life, sentiments and self are nothing for them. If the slave woman does not
behave as per the mood of her master, he was free to sell her to other slaveholder. Melinda
opposed to Dr. Gains her master hence; definitely Dr. Gains sell her as an animal to another
slaveholder. The discussion of Glean and Melinda mn the play 15 as:

MELINDA: But we could never succeed in the attempt to escape.

GLEN: We will make the tnal, and show that we at
least deserve success. There 15 a slave trader expected
here next week, and Dr. Gaines would sell you at once
1f he knew that we were mamed. We must get ready
and start, and if we can pass the Ohio niver, we'll be
safe on the road to Canada ( ELFF- pp. 527

Melinda and Glean are slaves who want happy life but 1t 15 not accepted by their
master hence, they decided to run away from plantation to Canada. This event shows the
subhuman treatment to slaves from their masters.

The play explores the theme of Northerners Verses Southemers. There was conflict
between these two parts of the same country. South Americans were very traditional by their
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1deology on the other hand Northemers were against the slavery system. In the play southem
slaves run to North to take shelter and get nd from slavery system. “Brown handling of
Glen’s leap is significant in that act not only define Glen but also prescripts racial roles in
cultural drama of antislavery efforts™* William Wells Brown’s characters Glen and Melinda
represents the escape of many Afncan Amencan slaves from racial disenmmation of
contemporary time hence, the tray of Brown to showcase the sorrow of slaves through
dramatic art 15 sigmificant.

The play underlines the inhuman practice of slavery system in contemporary South
Amencan society. It also lights on the complicated racial and religious struggle among the
southerners. In addition to this, sexual atrocities of African Amencan mistress from white
masters and their sons are also crucial 1ssue of the play. “Dr. Gains attempted violation of
Melinda is not an original act but, rather, a part of large cultural history of violence* Dr.
Gains act 15 motivated by the history of viol and tradition of explox of the Afnican
Amencans slave families. The play reveals the social, cultural & moral decadence of the
Whites in relation to African Amencan slavery.

The play also has literary values because it 15 full of irony and humor also. The
technique of Brown to showcase the sorrow through humor and 1rony 15 innovative. Being the
first Afncan Amencan Playwnght the struggle Willham Wells Brown 15 most significant for
the whole African Amencan commumty. After Willam wells Brown there were many
Afncan Amencans Wrote plays not to their career as playwnght but for the contnbute m
Afncan Amencan freedom movement.
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Raja Rao’s Kanthapura
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Assistant Professor- English
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| ct:
| S?es:;?ure is a mirror of society, a reflection of society, a guide to society apd an account of
society. Information about any nation or civilization is obtained from its literature. Itis an l_n_tegral part
of folk life. Literature of any period reveals the circumstances of that time, the living cgnchhons of .the
people, food and other activities. The novel Kanthapura, a unique creation of Raja Bao depicts
social, political, cultural and economic problems of the 1930s and 1940s. He focuses with freerm

exploitation by landlords, dowry, and maladjust-

movement on the untouchability, miseries, poverty, . owr
ment in marriage, helplessness of women, caste system, which is an entirely indigenous phenam-
enon in our country. Raja Rao used the protagonist Murthy and the village Kanthapura to present a

satiric picture of pre-Independence, Indian socio-political and cultural scenarios. Raja Rao portrays
his inner self and his desire to serve the people of the country. Present study attempts to pick up the
social and cultural aspects with reference to the novel Kanthapura.

Keywords: Freedom Movement, Social Hierarchy, Socio-cultural Aspects, Exploitation.

Introduction:
Raja Rao has created a special place as a writer of Indian writing in English. The genre novel

is quite new and undeveloped upto the time of Raja Rao buthe has contributed a lot in the develop-
ment and nourishment of Indian English Literature. Kanthapura is the first major Indian novel in
English written by Raja Rao. Itis a fictional and realistic account of how the great majority of people
in India lived their lives under British rule and how they responded to the ideas and ideals of Indian
nationalism. It includes a history of encouraging wild nationalism. With the advent of nationalism
there is change in the social structure. An old woman inhabitant of Kanthapura, narrate the story. It
induces the spirit of India’s traditional religious faith, and also at the same time coming into conflict
with the conservative orthodoxy of the day.
This novel has a peculiar place in Indo-English fiction, both in theme and form. The mythical,
* epic, Puranic structure contains the seeds of timeliness, historicity and complex economic, social,
| political and religious spectacle of India struggling for liberty. Freedom Movement, East-West en-
~ counter, social hierarchy, caste discrimination, suppression of women -all these are the major themes
of the novel. Through this story Raja Rac reveals his passionate knowledge and understanding of
 Indian village life. He strongly displays profound and firmly roofed passion for India's struggle for
~ freedom and spiritualism. Realistically, Raja Rao altempted to transform the entire nation into an
| army of disciplined and non-violent freedom fighters, ceremonies related to farming and weddings, all
 these propose the way of Indian life. It is not simply a village, but also a cultural and ideological
. concept, arepresentative of India as a whole, struggling to free itself, not only from chains of foreign
control, but also its own rooted caste, and gender prejudices. The realistic and everyday story of
Kanthapura presents a typical Indian village, in the province of Kara; particularly 2 South Indian
village. The crops like the cardamom, coffee, rice and sugarcanes are cultivated. Raja Rao realisti-
cally describes the real villagers of India and their ignorant, superstitious nature.
About Kanthapura;
In the beginning of novel Achakka, the Brahmin widow describes about a loose confederation
- of people, accupying a village space and divided radically along the lines of caste, class and religion.
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e further divided on lines of clas,
i Kanthapura is a very small viliag,

how rich or poor they are. :
oot I;of the village worship Goddess Kejcham!:na. They ar,
ir chief occupation. The village is divided into 2 numbe,

i avers' quarter and pariahs’ (1lfartcr baseul o
of quarters like Bml_-nlmin 1::s:lr:ir.n:zt;fr;;}ga::;. ::3%,5 the effe.cl of Urjlogchabwlltf?zz::plccg?tr,n?
i e ::nmm.u!'lﬂle:.:ﬂ set u}a of sociely, customs, religious belief, PfeiUd'CFS-i:ere hg;ger ;t.-,.
GOC{)?;fégZ:g;;:;“:; l;|:3|1;e of the freedom movement is slur!reg ina r:l‘”a‘ ;Stltl:'g_in etk 1?:
S;-;}rvaiinn are caused by the operation of natural forces. Thls is noto;?r?e L el fitd] ccnd:tio,:,
;ociew. Being a traditional village in India, itlblcc?jmel?. t:e microcasm

‘er Indi _Narasimhaiah writes in Introduction: ) . .
a”me'r'fir;dr"ak;ﬁmb:fma is India in microcosm: whal happened there IS what happened in many

i ia's Fi » imhaiah 1974; Introduction X).
laces during India's Fight for freedom. (Narasim —
’ Kanthapura is a typical South Indian village on the slopes of the Western Ghats Moorthy

: - : . Gand:
the protagonist of the story. He is a young man educated in the city. he i15 ? cclie\:jillﬁat:i;;z: .;:a;nr??:]f
The Gandhian Civil Disobedience movement comes to this remote isolate dgven bl
-omes fram the city with the message of the Mahatma. He goes from door to door edh" iy
quarter of the village and explains to villagers the signiﬂcgnce of Mahe.:lma Gan i's sh J% thel
independence. He motivates villagers to take charka - spinning and waavmg their own_ c_lot_ an r
immediately the Conaress Committee was formed in Kanthapura. Material pf publrcny: is brou‘_g h
from the city and generously circulated in the whole village. A volunteer corps 1S formed, trained "”""{
educated so that they may remain non - violent in the face of government repression. In this task ¢
organizing the freedom struggle in Kanthapura village, he is helped by Ratna, 2 ‘,rloung lady, o
progressive and enlightened views and Patel Range Gowda, the Sardar Patel of the village.

" The British Government, on its part, takes prompt steps to counter the moves of the Gandh
- men and o contain the movement. Policeman Bade Khan, who is posted in the village, is actively
helped and supported by Bhatta, the Brahmin. Bhatta, a powerful religious authority wields much
influence on the ignorant people of the village. He enlists the support of a Swami in the city. He warns

10 excommunicate all those who mix with the Pariahs. Moorthy is actually ex - communicated ant

= few abandon him but on the whole, the people remain fearless and firm in their support to the

Gandhi movement. Reports of the Dandi march of the Mahatma to break the Salt Law had evoked

throughout the country. Not only it reached the village but also boost the public. Soon there arz

Satyagrahis and picketing. The villagers under the leadership of Moorthy participated in Satyagraha

outside the toddy plantation. There is police lathi - charge and many are wounded and hurt seriously

A large number of people are arrested and sent to jail. This is followed by the picketing of the today

booth outside the Skeffington Coffee Estate. Government repression is even more ruthless this time

None is spared then whether they are children or women or old men. The agonies of the fellow -

villagers touch the heart of the workers of the Skeffington Coffee Estate and they too join their
suffering.

. The whole atmosphere resounds with shouts of “Mahatma Gandhi ki Jai". Large numbers of
villagers are arrested. Moorthy is also arrested and sentenced to a long term of imprisonment. In his
ab;ence Ratna takes the charge of the Congress - work in the village. Women are organized and
tra'med‘ Then gpprc_:aches the na - tax campaign. The people are directed to remain peaceful and nor

; ”'°:G”LEV9" if their fields, crops, catlle and houses are auctioned and occupied. They should not!?
E?:e ;?n I;‘:s:v.e'?a..-e to the unjust Brftlsh men. T?]ey remain non - violent in the beginning but sooT

ce reaks out. Government is merciless in its repression. There are ruthless lathi - charg®
and shootings. The atmosphere resounds with shrieking and crying as well as with shouts of "M&

Kanpur Pfilosophers ISSN 2348-8301 Vol VII issue I F’age"'E

i a ar
hin the same caste-group, the inhabitants of Kanthapur
Within th !
wealth and gender. Their houses s
consisting of @ hundred houscjs. Peop -
superstitious and religious. Agricullure 1s
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-3"-[ hptma s chattered. They have to leave Kanthapura and march alang for miles n?mr un:n::-
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u“_‘-" ‘,,_n!f'_'\ Finally they find shelter in a secluded village They have bean o
B jprritory

defeated byt in their very
the government ang as such jalts
ime the British gavernment was bound

helr victory Their brave resistance has given ajolt tn
nistered all over the country In the course nf

rthrown. Il was so over - thrown in 1047

B0 galontlav! .
% | \yere being 80M"

iy £ 1o e shakenand ove and the Brilish were forced 1o withdray,
':r; 8 I|';!"I"\1r cirugale of the people of Kanthapura is thus a milestane in India's maren towards inde-
i Theherom EiEss
4
0
I, & pendance :
e § society:
N A true picture of Indian society

The stary is about the physical destruction of a village as a result of its conflicts with the
b | @ritish government, and the consequent reprisals affected by the colanial administration in terms of
i i h“mm& down houses and property, imprisoning, killing or wounding men, and farcing women and
X ch.!r!rr;n to migrate 1o other villages. Raja Rao projects a true picture of pre-independent India and
di Indian society, It presents the total image of India, ils social layers and religious customs, its myths
?P | and legends. Il has significance of the past, present and the future, The village, its location, its
‘h crnnS-}‘C"Enyv illiteracy and superstition are described superbly. Raja Ran highlights the Gandhian
 movemenl, the rivalries, jealousies among the villagers and the rigidities of the caste system. Villag-
fo ers'names are descriptive in a typically rural way. They live in close contact with nature and are part
of it. They treat nature &s a living being. The hills, rivers, fields and animals have their different survival

ok

and personality. They are enthralled by nature, Indian sensibility is essentially religious.
g Moorthy fights orthodoxy at the social level and the British at the political leve!. The Freedom
‘& movementis equally liberating for women of the village. Gandhi's call for a mass anti-colonial move-

mentbrought out Indian women from the confines of their homes like
way in equalizing gender relations. Raja Rao ex
tracilionally considered to be inauspicious,
existence, and parlicipating in a national mo
disobedience movement is not always very s
form of Bhatta and the sharp-tongued Ven

never before, and want 2 leng
poses the process of not anly women byt widows,
coming out of the confines of their limited domestic
vement. The path for women's participation in the civil
maoth as they have to encounter rooted prejudice in the

kamma. Opposition also comes from their own homes,
when their husbands refuse to allow their wives to participate in such movements, as the men fear

thatin the process, their wives will neglect their duties at home. The political, the religious, cultural
and the social strands are woven into the complex slory inextricably. Due to the Freedom Struggle
there is renaissance of Kanthapura village. It is a novel which is concerned with socio-religious,
political and economic transformation of the people atthe time of Struggle for Political Freedom. The
handling of the theme gives us a picture of social conditions of the Indian villages during the 1930's.
There are two plots: a main plot and a sub-plot. The main plot deals with the impact of Gandhian
Freedom movementon a remote south Indian village, Kanthapura. The subplot deals with the hap-
pening on the Skeffington Coffee Estate in the neighbourhood. The two plots are merged into a single
whale. Both expose the brutality of the Englishmen and the various ways in which they exploited the
Indians. Though the novel is set as a backdrap of political awareness and struggle, itincorporates a
555 nur_nb;_a: of characleristics from traditional Indian life and culture. RajaRao pres;ntsla reah:i;: ;:1;”9:
7 ©lfeinan indian village communily with its beflef in old traditions, customs, m:: :drs:sl:; i
ot Caste system; heavy reliance on religion and local deities, manners of SPGBGF"‘ Tznic iy i
u"? help of the elderly narrative voice gives an oral flavour to the tale, in the Pu
Within story',
Religious and Cultural Aspects: ism by Raja Rao in such @
Religious fervour in Kanlha:urs village is blended with social realism by RaJ

4 ikathas
i The impact of Harl
‘ " ed by the villagers. 9
~ Waythatthe ideas of Gandhijee are easily GO‘“PW"E“:EMVI DI page-4
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is ennobling and innovating and even the old women cannol remain detached. Sastri tells Harikay,
The old peaple of the place have repugnance for a Gandhiman like the narrator who dislike class

caste distinctions. They invile Jayaramachar, the Harikatha-man. He talks about the self Purifics,

tion, Hindu-Mustim unity and Khaddar. The old folks do not like the appreciation of Mahatma Gangp,
He advocates the spinning wheel. The villagers celebrale Shankara Jayanti, Rama, Krishna any
Ganesh festivals and arrange Harikathas and give remuneration or dakshina lo the man who tells .,
kathas.In, 19 century B. G Tilak also started the Ganesh festival and Shivaji festival (in Maharashua',
instilling in the Maralhas courage, patriotism, discipline and unity. Through this Raja Rao projec[;'
how these occasions help in social interaction besides developing organizational ability among the
villagers. They hold melas and mass-melas in lurns. With all their superslition and ignorance, ill.
eracy and impoverished conditions of life, they respond readily to the clarion call of Mahatma Gand;
tofightthe forces of British Raj. The village and yokels of the village represent the mass mentality of
1h_e villagers everywhere. Range Gowda, Lingayya, Chandrayya, Ramayya and others are simple,

literate, hard working and symbolic characters who have raw emotions.

jrhe action of Kanthapura begins with religion as religion is the most potent force in Kanthapura
There‘lels tremendous religious activity before the intraduction of Gandhi of Swaraj. Religion sustains
:zt: :Silrl‘gf !.:ifhpeople of Kanlh_a!pura, s@ﬁing from an invocation to the village Goddess Kenchammsz
e consec?at e nr:é\vek. The action begins with the unearthing of a half sunken linga by Maorthy and
oty :;:,a l\ren H{l‘e characiefs are mue.sﬂy the sons of the soil, the product of the illiterate
s wilh' Uil E} :rge ahlntgllecluahsm‘ls denied ta them. However, the folk-colour in them comes
of struggling lntl‘i s TﬁUQ this nﬂ_vel, Rala_ Rao'has beep .ab!e to capture a vital phase of the history
gious structure QT'.UHu: co":jp'e““!" of Indian village politics, caste-structure, social structure, reli-
women-folk. pract Y and greed of a Brahmin priest, politics of the class-structure, lives of the
+ Practice of untouchability, tyranny of police, crooked diplomacy of rulers to divide ang

thus to rule the § P
People, use of the iren hand in crushing the i i
and goddesses, assembly in Kirtans a e digenous aihos for ey, love ofgade

: d Kathas, basic unity and I i i

Gk n thas, completeness of the village life,

lhousl;isdsocg} :'atthuirne and thenr.me played by rivers, mountains and plains in the farmers’ livesgand a
s-are al ized i i iveli vaci

i g immortalized in the novel with a liveliness, Vivacity and freshness that

Conclusion:

Present novel gives the reader an insight i ition i i

Vi oppaensd ol i igl lll‘lt‘Ct the condition in rural |nr!|a where the masses
avita y cas, ’ erarf:hy and the political power structures. It gives the true picture of
ge tha!’rgpresufnts India’s ancient culture which is still living. As per Gandhian views villages
face much §MIchty in accepting the changes in its social life, specifically, caste system as jt aas
deep rools in the !ndlan society. The novel highlights the delicate issue of a secret agreement
between Brahmanism and Colonialism. It reveals conflict between Brahmanism and Nationalism.
The novel conveys that for most of the Brahmins Gandhi's anti-untouchable movement is more
harmful than the British rule. The novel skilfully reflects the attitude of Brahmins, the high caste
people, towards the lower caste people in the sociely. Il also focuses on the cruelty and rigorous
acls of the British rulers in suppressing the non-violent agitation of the freedom fighters. Raja Rao

borrowed the style and structure from Indian vernacular tales and folk-epic.

Thus this novel includes keen and realistic observations on Indian myths, religion, soci
customs and the Independence movement. This fills out the background for all readers' more con
plete understanding and enjoyment. The narrator explains how the community abtains from daily Mei
with its millennia-old worship of the local deity, the strength to stand against the British Raj. Prese"

le for freedom, social values and point of view of life and ather social cull

paper focuses the struggle for y he real pictur
f life presented in the novel Kanthapura. Raja Rao has tried to partray the real pi o

aspects of life p crs 155N 2348-8301 Wol, VII dssue 1 Page-

-

v
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Abstract: Plagiarism plays an important role in any education area, it's basic to have care about copyright encroachment
especially for the subject matter expert. In any case, relatively few people decisively consider forzing. rules and how to
come over it. Falsifying is an exceptional bad behavior and teaches in like manner there. So everyone should have
absolute data about forging before they form Nowadays the availability of articles is viably open through the web
because of this analyst are getting untrustworthy approach to form paper which impact can on affirm making or test

composing.
Keywords: Plagiarism, Ci

isht. Anti plagiarism Softw

L INTRODUCTION

Plagiarism has stained our education system for long.
The reason behind highlighting this problem is that
people. especially in our society are unaware of the
consequences of this practice, and it is deemed normal
without any sense of guilt or dishonesty. And further
the expansion of the internet has made it easier for
people to fetch and present someone else’s work as
their own. So this problem has to be identified so that
this unethical practice can be eradicated. The first step
in the eradication should be to bring reforms in the
educational sector, because students carry on these
habits into their practical lives causing social dilemma.

Scholastic untruthfulness is the primary developing
worry for practically all higher instructive foundations
and admmmm bodies. Nature of exploration is

y cntical for any college or examination
foundation to make sure about great posinonmg 2morz

y impacts the standi ofschohmnnd

: Scholarly
mquxaluymmonhongﬁmdhwwmdm
the ¢ of financing bodies,

positioning offices and governments. Coyynght
infringement makes a danger unique examination work
mdhsdevdopedasalm;elsumﬁuuhohﬂy

on different
pamofhmrymnmngnsnthemhum
Maharashtra State.

Phgmmphysanmpommrohmmyedmam
area, it is imperative to have mindfulness about
copyright infringement particularly for the analyst. Be
that as it may, not many individuals precisely think
about literary theft, rules and how to come over it
Counterfeiting is an intense wrongdoing and disciplines
likewise there. So everybody ought to have total
information about copyright infringement before they
compose. These days the accessibility of articles is
e&mvelyopm!hlwdlhenbdnuomsnum

itative way to compose paper which
eﬂ’a(t can on validate composing or exploratory writing.

II. DEFINITION OF PLAGIARISM

There are many of what ¢
plagianism and some of are described below:
Plagiarism is an act of research misconduct as it
involves stealing of intellectual property of someone
else. The prevalence of plagianism in academic and
research domain is not recent but exists from centuries.
Thewldphpmmhsbeendmwdﬁmbnnwd
. which

commmtylncolhgu.mm are P means kidnapping, seducing or
- d as the of original th and hunderi \ iarism, 2019)
gamfn!aplu'lmnconwy!db)lhunumofme

significant important resources for a higher instructive Plagiarism is a kind of di the place 2 individy

establishment and at last contribute towards country’s
turn of events. Therefore, they should have mindfulness
and comprehension of Plagiarism and related issues.
Thenunowummy that scholarly decmﬁx.lussxsl
good and moral issue absence of i

and mindfulness hkmu esubhshzs :om&mg To
this end this has been

Copyright © 2021 Mélange Publications

steals any individual else's concept and makes use of it
in his work. It is a gnawing difficulty in India's
academia for years and even pinnacle academicians
have fallen prey to it. The government's go is
anticipated to make certain integrity in scholarly work.
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III. TYPES OF PLAGIARISM

Since the seriousness of literary theft has been secured,
n‘smuultomwhmmddmﬂmmxmndmof
there are; regar research
genenally steal out of
indiscretion rather than real goal Regardless of whether
it's unmenmul or purposeful, written falsification
remains thing that should be mai 2 strategic
distance from at all P by curmrent
Literary theft is moreover an immensely mind boggling
issue with numerous variables included - to be sure
there likewise are a few distinct kinds of copyright
infringement that an understudy must remain
completely aware of

Dlﬂ'crm Types of Plagiarisms:
Deliberate Plagiarism

Paraphrasing

Patchwork Paraphrasing
Bluffing

Stitching Sources

Using a Copy of your work
Mosaic Plagianism
Accidental Plagiarism
Buying Assignments
Inaccurate Authorship

IV. WHAT IS THE ANTI PLAGIARISM?

pREES TR,

Progmmmgmtmk“'ebhmmhmxy
substance. It might furth be an ind

program introduced on the client's PC or 2 compornent
of a site, for example. www.tumitin.com. Colleges an
expanding number of utilization against unoriginality
programming system to decide whether understudies
have replicated another person's composition, and

Criterion III Research Innovation and Extension QLM — 3.3.1

World Jownal of Humanities and Social Sciences

reorder your content in the field and afterward check it
for unoriginal lties, or tramsfer a Docx or Text
document from your PC.

Figure 1. Home page of Dupli Checker

2. Copyleaks

This cloud-based validation stage empowers you to
follow how elearning content is being utilized all
around the Intemet Various areas on the stage for
instructive and business purposes. The business
segment delivers to distnbuters and SEO offices, while
the instruction area to schools, understudies and
colleges.

joumnalists use it to check whether others are the
utilization of their copynighted work in full or to some
degree

|
{

V. LIST OF ANTI PLAGIARISM SOFTWARE

There are a wide vanety of plagiarism detection

soﬁnnprogmnsyms or detection tools, presently
Use of pl detection softw "“““"S'"‘W‘Y : —_i |

which is reachable on-line has sturdy function due to Preventing Plagiarism. = . = §
the fact human beings are extra open to the web. And Protecting YOU,
Numerous or line counterfeit checking softwares are on o
hard on live to observe the suitable content. — (=S
A] Free Plagiarism Detection Software. -
[ === [ omen |
1. Duphi Checker
This is one of the best free written falsification location
gevices on the Imemet While it dosst hve v g oy —y
extravagant interface, it absolutely takes care of B
business well. Dupli checker empowers you to either Figure 2. Home page of Copyleaks
Copyright © 2021 Mélange Publications 20
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3 Paperhur
A location

device that is utilized in more than 140 nations.

Mo '

Figure 3. Home page of Paper Rater

4. Plagiarisma

Fundamental and simple to-utilize, multi-reason written
falsification discovery device that is utilized by
understudies, instructors. scholars, just as different
individuals from the abstract business.

§. Plagiarism Checker

Easy to understand, totally free copyright infringement
recognition instrument to check whether substance is

copied.
SPhgn.

utilitarian  free
u'mmnfalsxﬁunon locanonmmmm'nhvamms
degrees of search.

Figure 4. Home page of Plagium

Copyright © 2021 Mélange Publications

7. PlagScan

Counterfeiting discovery device for the two people and
organizations that checks writings against online
substance, logical diaries and the client's records too.

You Pagar s et

Figure 5. Home page of Plag San

8. PlagTracker
Quick free copyright infringement recognition device

B C ial Plagiarism D:

1. Academic plagiarism

Academic plagi is an online

for people and instructive organizations to assist them
with recognizing written falsification. It offers altening
and editing administrations by scholarly specialists and
teachers. It assists check with webbing pages, books
and magazines, scholarly productions, and enormous
databases of papers.

© 0 0 0

Figure 6. Home page of Academic plagiarism
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2. Turnitin
The organization furnishes educators with mstruments
to comnect with understudies in the composing

pick this technique to check work for potential
copyn;hl mfnngemm or to improve leaming.

‘unhhnsebe

procedure, give customized input, and survey
mdmmdyptogrssmusommltumhndbym
excess of 26 million jes at 15.000

in 140 nations.

Figure 7. Home page of Turnitin

3 Blackboard

Writing board gives venture innovation and answers for
the instructive business all around. The organization
was established in 1997 and is headquartered in

Washi DC. US. Its workpl are situated in
EmmNumwaLAmandAummm
offers an of

through most recent innovations for government,
further instruction, business, advanced education, and
K-12 schools. It serves more than 19,000 customers in
excess of 100 pations all around, which incorporate
1,900 universal establishments. It is available in the
market by offering SafeAssign. an enemy of copyright
. i o P

A.Phg'l'ncku
PlagTracker is 2 seller that takes into account
umnpmhl} location needs of understudies, educators,
and site d Written falsification
checks for the subsance that follows American
Psychological Association (APA), Modem Language
Association (MLA), and Chicago style of references.
Advantages offered to educators incorporate understudy
the board, custom channel, reviewing famework, Live
archive see, report cross check. and following
framework.

§. Urkund
Urkund is extremely staight forward to utilize by
means of email, and huge numbers of our customers

Copyright © 2021 Mélange Publications

utilized to maedfbk position as 2 d:
piece of a school's pmked compmmnd learning dmt.e
We guide an ever-i ing listing of

Learning Management Platforms (@ALMS) or Vmul
Learning Environments (VLE). We additionally aid the
Leaming Tool Interoperability (LTI) trendy and
Shibboleth for Single Sign-On (SSO). More that this
you can construct bespoke integrations with our Web
carrier or Application Programming Interface (API).

Urkund - - — -

Plagiarism prevention
thatsimply works li
o [ eaana ]

Figure 8. Home page of Urkund

V1. BENEFITS OF USING ANTI PLAGIARISAf SOFTWARE

There are bunch advantages of utilizing cakulation
based custom composing literary theft checker on the
web. Here bepeath is a smart diagram of the
advantages:

1. Unoriginality i work truly
quick. A product use of this sort can look through the
whole web inside a couple of moments, coordinate the
given content with writings from around the globe and
feature the copied passages/areas inside 2 bref
timeframe.

2 Cop)npumu(hmmmdmmhtemm
give associations of the source content, which makes it
more straightforward for the writers and academicians
to know whether the results rely upon solid evidence.
You can coordirate and break down the source content
M)vwsubmxuoﬁndhdnplxmwbmm

3. U are very
Mlpﬂxlﬁtnbpmhmvbomnmdupoun
compose unique pieces inside a short turnaround.
Because of the tight cut-off times, many web scholars
don't get an opportunity to check the innovation of the
writings they produce. These product applications offer
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them the chance to check the creativity of web articles

andiebmlscomposedbymm

4. C

awhunons heh writers and xademcuns to sty
inside the auth and good purp of restri
which is 2 precondition of surpassing desires in any
field of prepanng or work.

VIL FUNCTIONS OF ANTI-PLAGIARISM
PROGRAMS

These days, because of the fast improvement of the web
assets, the topic of innovation is particularly intense.
While there are countless sites giving data about
different subjects, there is an all-out absence of projects
that could charactenize the creation. In spite of such a
basic issue, there is as yet an answer for it, for example
wvarious types of online instruments. Bymlxzmgouo!
the offered online projects, clients can examine their
bits of composing and decide if they incorporate any
duplicated parts.

Be that as it may, one ought not settle on the spot
judgment calls. Initially, it is important to discover how
literary theft checker work. The individuals who are
going to wutilize specific written falsification
ldennﬁanonmgxnmmgmumhummﬁhm
just a few passages, short pieces, or sections. It looks
for the comparative arangements of words by
contrasting the very content and different reports.

Practically all enemy of copynght infringement
programs utilize the web crawler when searching for
duplicated material. The investigated content is broken
into little parts, and afterward every one of them (parts)
is being looked by means of 2 web crawler. On the off
chance that there is identic data on some web

VII. HOW PLAGIARISM DETECTION SYSTEASS WORK.
HOW PLAGIARISM DETECTION SYSTEMS WORK

mmmdbohsofrhnytondxdwlfymg
sting coordi in particular, are
pomyedbmm

The strategy is very straightforward: take a short bit of
content and attempt to distinguish 2 similar piece in
different papers. A while later. you should rehash
similar activities with different pieces of your work. n
request to identify the written falsification level of the
looked at content, you have to glue its part into the
opened window and press the particular catch This is
the main thing you are required to do. The stuck content
is contrasted with thousands if not a great many web
assets. When the filtering procedure is more than, a
client will get an unoriginality report. In the event that
you don't know precisely how copyright infringement
checker work, you may transfer the archive that must be

Copyright © 2021 Mélange Publications

tried for i into our fra rk. Regar of
the kind of paper. for example paper, expositior, and so
on., we will completely check it for written falsification
and convey a point by point uroriginality report to you.
Note that unoriginality programming we are running
doesn't spare the filtered content. Additionally,
whatever your area is, you can check your work for
credibility by means of our written fakification location
programming for nothing.

One more advantage is that, clients are ot assumed
either to pay or go to an obscure site page to see the

copyright infringement indexed lists. With our enemy
of written falsification apparatuses, you won't have any

issues with yow undertakings. So why not attempt
now?

VIII. HOW PLAGIARISM SEARCH WORKS?

Step I - distinguishes content comp: in the record
Stepn mt;m:ommcmmmy

Chmhenrwrﬂmnyletmmapsmdothzmlz
to rework parts (Latin or Cyrillic letters in order
substitutions)

Step IO - checks for similitudes inside the neigh
borhood base of dianies and productions

Step IV - thinks about large bits of content as per
Shingle calculation or some other

Step V - parses distinctive web crawlers for likenesses

Last advarce - shows written falsification rate and nitty
gritty report to the client

(AL tet, ot docy, e

Processed docaments

Ovganlity

ot
Figure 9. Example of a figure caption. (figure caption)

23
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IX. WHAT PERCENTAGE OF PLAGIARISM IS
ACCEPTABLE ?

Theedmxsofdmnsdcn\nbwml)depmdonm
counter
ptobabtymammdonﬂdn lnmstof:m
the got literary theft reports are not the last factor that
impacts manager's choice on whether to acknowledge
the articles or not. The pace of the level of
counterfeiting is what is important.

Normally, the editors of vanious distnbutions counsel
with proficient anmalysts about the satisfactory
cmw&mngnmmm«snpmmnmn

S\ & ; World Jowrnal of Humanities and Social Sciences
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exemptions in the situations when it is
difficult to rethink the content. It goes predominantly
about the "Technique" area.

It tends to be inferred that a conclusive job is played not
by the general level of counterfeiting yet the sort of a
paper area where the closepess degree is the most
roteworthy.

In any case, by and large acknowledged permitted
written falsification rate is from 5 up to 7% considering
citations and referenced books that may have been
refered to elsewhere.

X. UGC GUIDELINES FOR PLAGIARISM

The University G pS ission (UGC) despatched
lrmdloaﬂmaﬁcxbo!mgesubhshmznﬂnﬁ!med
to it, announcing it has Plagianism is obligatory for all
PhD. colhpesmdm!shloohpwnmm
universities. The thinking is to enhance the excellent of
lookup work by way of college students on how to go
about it at the starting of their PhD. from them the
methods to lookup 2 topic, the pleasant practices to
undertake and how to keep away from plagiansm.

The UGC permitted the UGC guidelines 2018
(Promotion of Academic Integrity and Prevention of
Plagiarism in Higher Educaton Institutions) in its
assembly held on March 20.
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The paper focuses on the role of rural library as community information Centre
in the development of rural masses in various areas such as educational,
cultural, socio-economic and political, and to know the present status of the
public libraries in Maharashtra state. Paper also highlights the services should
be provided by the rural library as community information Centre.
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1. INTRODUCTION

In perception of Indian context, majority of Indian
reside in rural areas and engaged in agriculture and
small scale indusay. Dliteracy is curse for a social,
cultural ic develop of the country and it
leads poverty. Therefore, development of the country
total depends on the improvements of the rural
masses; hence development of the rural masses can be
achieved by resolving the problems of the rural
messes. Information is considered as an inevitable tool
for the development of the any society. It is a
fundamental resource for all intellectual activides,

Rural library can act as community information
Centre to improve living condition and quality of life
by fulfilling each and every information need, those
which are assist individual for their day to day
problem solving. The UNESCO Public Library

Manifesto  (1994) declares that constructive
pardcipadon and the i of d Y
depends on satisfactory ed as well as on free

and unlimited access to knowledge, thought, culture
and information. Ensuring access to citizens to all
sorts of Community informaton services and

faciliating the d P of i jon and
computer literacy skills have been included in the
fesions of the :

cultural, socio, economic and political develop of
the society. In the development of rural areas rural
libraries has a pivotal role by offering information
various public groups, on social, political, economic,
cultural and other matters. Rural libraries play very
dominant role in the welfare of the rural masses.

1. NEED FOR RURAL LIBRARIES

Like other basic need of the people, informaton is
another basic requirement. But the people those who
are living in rural areas they are far away from attain

Copyright © the suzh
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7 i any medium pr
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of basic information needs. To improve quality of life
and potential of the rural people to participate in
knowledge based society there is a need of ruml
library. Rural Library plays a vital role for the spread
of knowledge and information to the rural
community. For the benefit of rural people and to
support the rural activites, there is a need of rural
libraries with all the required facilities. Rural libraries
help to the rural community keeping fresh their
knowledge by providing needed information of the
rural community. Thus there is a need of rural library

0 Pl and Find M ials to
help them retain their literacy and numeracy
skills,

0 Meet to organize and work together on
community projects,

0 Useequip to produce their own i

Importance of Rural Public Library in their Service to
Rural Population:

which are useful for uplift for rural
II.. COMMUNITY INFORMATION CENTRE

Community Information is that which assist
individual and groups with daily problem-solving and
with participation in the democratic process. The
services focus on the needs of people those who do
not have ready access to other sources of assistance
and on the most important problems that people have
to look, problerms to do with their day to day activity,
home, job opportunities and their rights. Hence
community information service may be referred as a

v by quire the skill, knowledge
and confidence to participate more fully in
community affairs,

0 Provide information and activities about health

and agri hniques, busi etc, to assist
ity o heir ec &
0 Provide a forum ugh which gov

and other agency workers can be informed about
blems and jons of i

) 4 Y

members to their plans and programs,

0 Provide support to prog: and
help to co-ordi their work
in the community,

0 Swengthen a ity’s & in and

peimistic decision to on enabling pecple
in overall development of the s
particularly those in inferior socio- ic group to
act either individually or collectively on their

o4 : 4

appreciation of local and national culture, Serve
as a focal point for communities activities and

problems in several respects such as housing, enhance a sense of belonging among ¢ ity

employment, family and personnel matter, members.

agricultural, consumer affairs, house hold,

transportation, civil rights etc. Present io of Rural Libraries in )

DEFINING COMMUNITY INFORMATION With a view to universalize the right of reading

CENTREA Maharashtra Public Lib Act has come into force

Community Information Centre is a place where in 1965 and enacted the same thereby laying a sound

members of a community can foundation for the growth of public libraries in this

0  Locate I jon about subjects of i t© state. The then Maharashtra Library Association
them, worked hard in the direction of bringing the

0 Take Part in learning activities, Di and Mah ra Public Library Act into force with the
share knowled, and with d ivation of the popul The

extension and other community workers,

SREKanthi and Dr. SR Ranganathan proved
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successful in implementing the Library Act in this
state. Today, as far as the development of public
libraries is concerned it has achieved remarkable
progress in the state. The Maharashtra State is one of
those few states in the forefront in view of the public
library system in the country as a whole. The
department of public library in Maharashtra has
rendered 48 years of salutary service by installing a
network of libraries throughout the state. The
Department is, by way of offering library facilites
striding fast from the capital towards the villages in
the direction of evoking an intell 1 Tuti

among the people by instlling in the common man an
active interest for reading. As far as the acts of Public
1 ies and

establish libraries. The Act facilitates

el selarks

£ m_I' 2 r 7
in a rural and disadvantaged community. It has been
established as a crucial element in the life of
ity b as it provides i ion that

is essential for the community progress.

Services of rural libraries as community information
Centre:

To provide basic needs, such as food, shelter, clothing,

health, drinking water etc.

0 To fulfll economic, educational, social and
cultural information needs of the local people;

0 To eradicate illiteracy by providing audiovisual

of Libraries is d and illustrated reading materials;
Maharashtra is the 3rd state in the country to 0 To provide government information, such as
& ch welfare schemes for below
and maintenance of libraries in rural areas. Important poverty lines, voter lists etc.
ision for 0 To provide agr i jon such as

feature of act fact is provides pr

of librarys through property tax.
The present situation of the public libraries in
Maharashtra are - 1 State Central Library, 1 Indira
Priyadarshini Children's Library, 1 Public Technical
Library, 27 District Central Library, 19 City Cental
Library, 14 Mobile Libraries, 490 Branch Libraries,
107 Service Stations, 31 Reading Rooms, 5766 Gram
Panchayat Libraries, 21 Aided Libraries, 200 Slum
Libraries and 600 Reading Rooms in Slum Areas.
There are 5766 numbers of gram panchayat libraries
working in the state. As against 5766 number of gram
panchayat, gram panchayat libraries have been
established in 5766 gram panchayats. Besides the
manp o ge the gram panchayat library, it is
the responsibility of the department to provide
infrastructure facilities like buildings, furniture, water,
light and such others.

Rural Library as a Community Information Centre:-
Rural library itself is a community information centre
and it has the obligaton to provi i

forecasts, credit societies  agricultural
equipment’s, soil testing, water supply and

day to day problems. Public library has always been
viewed as an important entity in a local community

Y

irrigation.

0  To provide information about animal husbandry,

0 To provide i about funding ag
for housing, 2 and
e

0 To provide information to the gram panchayat

bers about sch from each and

€@very sectors,

0 To provide i on career opp
for the students

Guiding, eling, directing on all relating

to public such as hygiene, family planning, legal

matters, etc;

0 Local professionals, such as d& lawyers,
g educatonists, artsans, ect.

0 Censusi ion, which includes population,

literacy percentage, male, female ratio etc,
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To provide needed inf to the rural
women. There should be a system in the rural
areas where women can access, acquire needed
information without any hesitation.

To provide information to the labors, such as
wage rates, welfare organizations, welfare funds,
social security, insurance, medical facilities, the
prevention of diseases, labour laws etc.

To analyze the village community and its basic
component groups with their ch isti

IV. CONCLUSION

The status of public library system as the community
information centre in rural community is the new
role and it is good chance for public librarians to
work in such a challenge context. Public librarians
should have more keen interest and cooperation with
communities to find the discrepancy between services
provided and real needs of the community people. In
Maharashtra rural society the personal relationship is
still i and people are still friendly and

features and behavior;
Addresses of important p
organizations

Local places of tourists attraction and facilities
To provide information to the senior citizen,
such as social security, legal actions for

and

imp
optimist. Public librarians must get this good point to
be a chance to encourage library services to grassroots
level.

act as a torch bearer to the progress of the entire
society. Hence is the need for public libraries to
reconsider their objectives and role as community

Jrotection against h by adult child
national policies on older people, old age homes
etc.

General information on state and the country

Add of i and

fi ion centre and come forward to act as centres
for the hub of ity d ;:
This calls public libraries to make maximum use of
the ad of infi ion and icati

g

s P
organizations,

To identify the discrep b the services
provided and the real needs of the users, etc;
Court case information.

A

Yellow pages
Vocational education programmes
Births, deaths and marriages

‘hnologies to develop digital to facilitate
access to world wide informaton to reach the
unreached in addition to strengthening their existing
need for inter library co-operation and resources
Community information centre is one that is
d and fi d for the overall
development of the entire community. It is meant not
only to facilitate information needs of the
community, but act as a torch bearer to the progress
of the entire society. Hence is the need for public
libraries to reconsider their objectives and role as
community information centre and come forward to
act as centres for the hub of community development
activities. This calls public libraries to make

use of the advantages of i ion and
jcation hnologies to develop digital

resources, to facilitate access to world wide

Tiched

(= = B = = B B R I I B I I I B I = ]

Reports from the panchayat leaders about their information to reach the unreached in addition to
P il s Aaciskins: b engthening thei

and services.

e
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Investigation of Phyllospheric Mycoflora of Tomato from Western Vidarbha,
Maharashtra
Suryakant H. Kanherlkar!, Rameshwar Y. Mane?
"Department of Botany, Yashwantarao Chavan Arts and Science Mahavidyalaya, Mangrulpir, Dist. Washim,
Maharashtra, India
“Deparument of Botany, Shri Vyankatesh Arts, Com. and Science College Deulgaon Raja, Dist. Buld
Maharashtra, India

ABSTRACT

In the present h work phyllosph ycoflora of brinjal, was undertaken, to investigate different types
of fungal mycoflora. The leaf, stem and fruit samples were collected from various field of Amravati and Akola
region at the intervals of 15 days starting from seedling state up to its harvesting, The diseases samples were
collected in all the stages of plant i.e. seedling, foliage, flowering and fruit-f ion stage. The samples from
plants were brought into lab y in sep sterilized polythene bags for isolation of all possible
phyllosphere mycofliora. The infected plant parts which were collected different stages of disease
development and all the samples were carefully preserved in the form of h ium to study the etiology of
di The symp of di were studied in the beginning as well as severity of infection.
Phyllosphere isolation were carried out by different methods such as serial dilution, leaf impression, leaf
washing methods, etc. The different types of fungal pathogens were also isolated by cutting small fragments
of aerial diseased parts of plants from junction of infected and healthy parts. From the phyllosphere study it
was concluded that mainly Deuteromycetean fungi were found to be associated with various parts viz. leaf,
stem and fruit. The fungal isolated were identified with the help of available li and stock

Key Wards: - Tomato, Pathogen, Symptoms, Morphology, Phyllospher, Mycoflora

L INTRODUCTION Curvularia lunats, Helminthosporium sp., Bipolaris

sp., Alternaria, Botrytis, Cladosporium, ; those

Various surveys and regional surveys were made on belonging to the form order Melanconiales such as
mycoflora of Indian subcontinent including fungi of  Colletotrich Gl 1l Mel: i

Bombay, Wangikar and Ballal (1984). The present Polnema and of the order Sphaeropsidales like

data revealed that mostly Deuteromyces fungi were Phoma, Phyllosticta, Coelophoms, Macrophomsa,

associated not only with the leaves of various wild  Macrophomina, Phomposis, Sphaeropsis, Ascochyta,

plants but also omamental and crops of economic Bouyodiplodia have worldwide distribution. From

value. It has been reported that genera belonging to  the i it is led that the

the from order moniliales such as Fusanum, disxibution of leaf spot fungi could not be restricted

i Son, and duction in any medium, provided the original work is properly Gted

Copyright © the suth blisher and Bcensee Technoscience Academy. This is an open-sccess article distributed under the @
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by ecological conditions and geographical barriers.
Among all plant pathogens, fungi are the major
disease causing agents and can be responsible for
about 90% of agricultural yield loss (Maninegalai er
al, 2011). It has been reported that various genera of
fungal pathogen causing diseases on vegetables like
brinjal are leaf spot and frost rot caused by Phomopsis
vexans, colletorichum fruit rot caused by
Colletotrichum melogenae, brinjal wilt caused by
Verticillium albo-atrum, etc.

Macrophomina phaseolina is an phic fungus in
the ascomycete family Botryosphaeriaceae (Crous er
al., 2006). Macrophomina is primarily soil and seed-
bome fungal pathogen that incites disease by
producing microsclerotia or pycnidia (Pun er al,
1998). With a wide host range of approximatel 500

Criterion III Research Innovation and Extension QLM — 3.3.1

Page No: 199-206

and infected region. Infected pieces were surface
sterilized by sodium hypochloride and transferred
aseptically to sterilized slant in culture tubes. The
slant was prepared from Ashtana and Hawker, s
medium ‘A’

Study of phyllosphere mycoflora by serial dilution
plate method

Serial dilution plate method is one of the common
method adopted for study of phyllosphere microflora.
Fresh healthy leaves of all ages were collected from
Tomato, field in fresh sterile polythene bags and
brought into the laboratory.

Study of phyllosphere mycofiora by leaf imp

species in 75 plant families, the p “,

heterogeneous host specificity i.e., the ability to infect
monocots as well as dicots and exhibits non-uniform

distribution in the soil (Mayek-Perez er al, 2001). M.
phaseolina consists of only one species. In spite of
being a mono-specific genus, M. phaseolina exhibits a
high degree of morphological (Mayek-Perez er al,
1997), pathogenic (Su er 2/, 2001), it has worldwide
distibution. From the available literature it is

This method was useful for superficial fungal spores.
At the time of isolation fresh leaf was wtaken and
pressed from its dorsal surface momentarily against
surface of pewxri plate at three places. Same leaves were
placed from ventral surface against the agar surface in
same way like the first. Same procedure was repeated
for other leaf sample. Incubation of plates was carried
out at 260C in an inverted position for 7 days.

d that the distibution of the leaf, stem and Leaf washing method
fruit surface could not be icted by ecological This method was blished by and describe as
condmon.lnpnsf.nxm\'emgaum the swudy of dard washing method for isolation micro flora of
hyllosph was undertaken to screen the leaf. The process involved the cutting of 3 mm

£ 7
diseases causing fungi of the vegetable leaf, stem and
fruit surface.

II. MATERIAL AND METHODS

Collection of ials and isolation of fungi:

A regular survey of phyliosphere fungi of vegetabl
from different region viz. Amravad and Akola region
‘was made during the month of January 2013-January

diameters uniform discs at random from leaf surface
sample and washing them in 2-3 changes of sterile
water. Aliquots of the final washing were placed out
with the tap water agar and incubated to determine
the efficacy of washing process. The results were
taken after 3 days of incubation.

Identification of isolate
The isolates were identified from

2015. Various fungi causing di of vegetabl
‘were collected. Isolation of fungi was made by cutting
the small pieces of leaves from the junction of healthy

Ik gmenofxmpufectﬁmg:by&mmmd
Hunter (1972); Morphologi
stud.\safanthefung:mhmdwereczmadmn
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During the studies of p ): fungi vege
and reproductive ch were ded to known
the species identification.

Pathogenicity test

Pathogenicity of the organism was confirmed by
Koch’s postulate method. In order to pathogenicity,
perfectly healthy, vegetable leaves of similar size were
selected and thoroughly washed with sterile water.
The fungus was claimed as pathogen only after
satsfying Koch's postulates. Wherever more than one
organism was isolate from a single lesion,
pathogenicity of each organi was firmed

from the short lateral projection of the beak. Conidia
have and oblique septa, 10-18 X
20-65 um, and are ovoid to obovoid, obclavate,
obpyriform, ellipsoidal, uniform. Conidia often have a
short conical or cylindrical beak which is about one
third the length of the conidia, and measure 3-6 x 8-
22 pm.

2) Alternaria solani

Disease sample: - Fruit

Name of disease: - Early blight (Alternaria rot)
Causal agent: - Alternaria solani

separately. During the studies the author made

ymp of Disease: - This disease usually begins on
lower leaves and dually d

& ¥ =B

specific on vari in symp month

up
C ic rings (target-like) that develop in leaf,

wise observation, nature of agriculture practices. All
the data were recorded at the time of disease survey.

IIL. OBSERVATION AND RESULTS

Diseases Tomato

1) Alternaria alternate (Fr.) C. Keissler.

Disease sample: - Fruit

Name of disease: - Fruit rot

Causal agent: - Alternaria alternata

Symptoms of Disease: -Alternaria alternatsis main
decay causing organism of post harvest tomato fruits
which responsible for black rot lesions on tomato
fruits. Losses due to fungal rot of tomato. Symp

stem spots are characteristic. The fungus may live in
solls for 1 or 2 years. In addition, it is spread on

pl and by windbl spores. Itmay appear
on fruit, mainly as firm, dark-colored decay at stem
end has been considered as the most common disease
of tomato fruits and causes heavy losses in quality of
the fruits, thus rendering large quandty of tomato
fruits unfit for umption. The causal organism was

isolated from the tomato fruits. A. solan/ was mainly
responsible for the tomato decay and typical
symptoms occurred on stem were brown to black,
depressed and usually with distinct rings that the spot
range in sizefrom minute pin-heads to areas

first appear, white mycelium is developed.The fungus
produces dark powdery chains of dark brown conidia
of variable lengths and shapes. The spot color is
usually extremely variable between olive green to
dark brown.

Morphology of pathogen: -The mycelium may be
variable in color. Hyphae are dark brown, light olive
green to brown, septate, branched. Thick
um thick, and often clustered. Conidiophores dark,
normally branch at the beak of a spore, sometimes

d letely across the surface of the fruit

giving it a flattened appearance. The fungal rot
Alternaria is main decay causing organism of post
harvest tomato fruits while responsible for black rot
lesions on tomato fruits.

Morphology of pathogen: - Colonies usually brown to
black, hyphae dark brown, branched. Hyphae are
aseptate, 1.1-1.5 pm in diameter. Conidiophores dark,
gray, mostly simple, rather longer, needle shaped,
typically bearing simple conidia; conidia 20-30 pm
thick, 45- 80 mm long.
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3) Alternaris bataticolaNees ex Fr.

Disease sample: - Fruit

Name of disease: - Fruit rot

Causal agent: - Alternaria bataticols

Symptoms of Disease: - Alternariabataticolsis main
decay causing organism of post harvest tomato fruits
while responsible for black rot lesions on tomato
fruits. The genus causes economically important
diseases in various crops, mostly as necrodic lesions on
leaves, stems and fruits.

Morphology of pathogen: - Colonies effuse usually
grey, dark blackish brown or black mycelium,

4 or partcul ap hyphae
colourless,  olivaceous brown or brown.
Conidioph have simple or

ineguhrrl;'andloosdymmgd, pale brown or
Comidi
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5) Cercospora sp.
Disease sample: - Fruit
Name of disease: - Fruit rot
Causal agent: - Cercospora sp.
ymap of Disease: - Symp on hole part of fruit

number of black spot on growing. Irregular black dot
formed. The dot is pustule like structure and in black
sooty powdered form. The mature as well as non-
mature fruit is cracking. Green colour fruit can
convert to yellow colour and fruit is fall down.

Morphology of pathogen: -The colony is whitish to
black. Conidia hyaline, acicular, obclavate-cylindrical,
filiform, usually plurisep Conidioph dark,
simple, arising in clusters, bearing conidia
successively on new growing tips; conidia hyaline,
dark, filform, several celled; parasitic on higher plants,

brown, solitary or in fascicl cells
integrated, terminal becoming i y: polymetic,
sympodial or sometimes monotretic, cicaterised.
Conidia catenate, solitary, dry, typically ovoid or
obclavate, often , pale or mid-oli

ly causing leaf spot. Conidia hyaline to
lighdy pigmented, multi-celled with 4 or more
septations, one end may be narrower than other.The
fungus produces stromata which are globular.

brown to brown, smooth or verrucose, with

Conidioph in mass are medium dark and slighdy
olivacecus brown in colour and paler towards the tip.

and frequently also oblique or longirudi
septa; Plate - 20 (90).

4) Alternaris macrosporaZimm.

Disease sample: - Fruit

Name of disease: - Fruit rot

Gausal agent: - Alternaria macrospora

Symptoms of Disease: - On the fruit 2-5 cm rot borer
is formed in young fruit. The circular patchesgrowing
on fruit. The patches are circular ring-like structure is
develop. The ring is blackish colour, due to caused
damage of fruit. Alternaria macrospords fruit decay
causal agents while responsible for black rot of tomato
fruits.

Morphology of path Colony initally white,

Conidioph 20-30 um in diameter and conidia are

long, septate 25-55 pm in diameter;

6) Fulvia fulva

Disease of sample: - Fruit

Name of disease: - Fruit rot

Causal agent: - Fulvia fulva

Symptors of Disease: -On surface of fruit 4-5 black
colour doted spot due to disease development. But
fruit is not cracking, it is directly rotting. These
symptoms look in ripened fruit only. After 24 hrs the
fruit produced dirty smell caused by this pathogen.
Morphology of pathogen: -Colony is greenish black
colour, thread-like velvate. Conidiophoresdark, erect,
lender, usually simple, septate, long; conidia hyaline,

turning brown with age, spreading. Hyphaebrown,
branched, septate 2.1 to 43 pm wide. Conidioph

bome singly at apex or produced in chain. The 1-
celled, bunched of conodia mostly globos or ovoid,

:

simple, long, branched, septate 5-8 pm. Conidia in
chain of 8-10, septate to dark brown 8.0 -15 pm.
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have100-150 pm in length and 2-4 pm in width and
2-4um in diameter area.

7) Bipalaris sp.

Disease sample: - Fruit

Name of disease: - Fruit rot

Gausal agent - Bipolaris sp.

Symptoms of Disease: - On the fruit, eye-like spot are
develop. The middle part of spotis is shine velvety,
mycelium is formed, the symptoms also observed in
green young fruit. The green fruit converted into
yennwﬁuit.mdfmitisdamgemdﬁndm’n.
Morphology of path -Conidioph brown,

moﬂy simple, pmduangcomdurhmughaplepors.

ing growth sympodially and forming conidia on

i tips; idia brown, several celled,
fusoid, straight or curved, germinating by one germ
tube at each end, sporangispore is long septate. The
conidia are long septate 20-50 um in breadth 60-90
um in length. Conidiophores are long septate 100-200
o long.

8) Helminthosporium sp.

Disease sample: - Fruit

Name of disease: - Fruit rot

Causal agent: - Helminthosporium sp.

Criterion III Research Innovation and Extension QLM — 3.3.1

substra; often p Conidiophores usually
arise in groups, erect and straight, sometimes
ining, usually unbranched, septate, geniculate at
points below the conidia. Conidia darkly to lighdy
pigmented, multi-celled, ovoid to cylindrical, simple
conidia develop, 25 — 50um in diameter laterally
through pores beneath septa,while apex of
conidiophores is sdll growing, 80 — 90um in diameter,
often appearing in whorls, single, subhyaline to
brown, obclavate, ph d

F ot 4 4 (

with i basal scar; idc or hytc.

4 P e

9) Cercospora carotse

Disease sample: - Fruit

Name of disease: - Fruit rot

Causal agent: - Cercospora carotae

Symptoms of Disease: - In first symptoms white to
black colour are develop on fruit; the fruit is cracking
many rashes are formed. The host may exhibit dry
lesions on the fruit with a well-denned border
between healthy and diseased dssues. Fruit infected
directly from the soil surface or through the peduncle
roth\utrotdntlop.fnntmmxsdamage

M logy of p -Conidiophores3-15 in a

hscxde ozbome smgly paleclivaceous brown,paler
ups.uppexpommshgbd) geniculate, straight, scars

Symptoms of Disease: - Whitish to black myceli

d, 20-40 x 2.5-4 um conidia

dots are produced on young fruit. Green fruit convert

to yellow colour. The rashes or cracking appear on

fruit and fruit is fall down.

Mﬂphology of pathogm. -Colonies consist of
gularly velvety, spreading margin brown to black,

with strict, brown, green brown to black

mycelmm.Myodxumduk.oﬁnnm

hyd.me filiform to cylindrical, solitary, straight to
slightly curved, 1-5 septa, rounded base, obtuse apex,
helium thickened and darkened, 25- 95 x35-5.5 um.

10) Fussrium moniliformse

Disease sample: - Fruit
Name of di: - Fruit rot

often p idioph smg]z or d, tall,
erect, brown, simple; idi lop

Causal agent: - Fusarium moniliformae

through pores beneath sepa while apex of
conidiophores is stll growing, often appearing in
whorls, single, subhyaline to brown, obclavate,

4 ; basal
dark, often in

e s 4 - 3 g

ymap of Disease: -The young as well as old fruit
attacked by this pathogen. On the fruit white, thread-
like mycelium growing on hole part of fruit. It is fast
growing universal disease due to caused by Fusanum.
On fruit mycelium is develop, which is green, yellow,
red color, convert to black or brown colour. After
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fruit is damage. Fruit infected direcdy from
the soil surface or through the peduncle rot quickly
and tumn into a watery mass.

Morphology of pathogen: -Colonies appear white in

Criterion III Research Innovation and Extension QLM — 3.3.1
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conidia of two types held in moist head. Conidia 3 or
more-celled elongated to slighdy curved, canoe-
shaped. Macro conidia 4-6 celled fusiform to falcate,
154 -30 X 2.6 pm tapering towards both the ends.

culture, spreading mycelium septate, branched, and
cottony in culture with ting of pink colour, 2.5-2.8
um thick. The mycelium is circular fluffy and white
to  slight Dbluish with purple reverse,
mycelium.Conidiophores formed in  cultures,
spherical to oval thick walled, single or in chains of
two or three, terminal or intercalary. Conidiophores
short, hyaline, variable in shape. Conidia are of two
types. Macroconidia linear curved at both ends and
notched at base, thin walled 3-5 septate, measuring 3
= 3.4 pm. Microconidia are small, elliptical or curved,
thin walled, unicellular 4.2 -7.5 X 3.3 -3.6 um in size.

Mi idia one celled, ovoid to oblong, singly
develops on the conidiophores terminally.
12) Phyrophthors sp.

Disease sample: - Leaf

Name of disease: - Late Blight

Causal agent: - Phyrophthora sp.

Symptoms of Disease: -Phytophthora spis one of the
most imp plant pathogenic genera. Members of
this genus frequently cause root rot and pre and post
destructive plant pathogens causes late blight and

Intermediate conidia oblong, 3-6 celled with ded
end. Conidia 3 or more-celled elongated to slightly
curved, canoe-shaped.

11) Fussrium oxysporum

Disease sample: - Fruit

Name of disease: - Fusarium rot

Causal agent: - Fusarium oxysporum

Symptoms of Disease: -The main symptoms are brown

discolorations of the tissue on the frui,

yellowing and wiltdng of the fruit. This fungus

survives in the soil for many years. At last, two races

of fungus are present. On the fruit, eyespot is

developing. In this spot white creamy colored,

velvety mycelium is developed. Area of mycelium is

increase after sometime and fruit is spoiled.

Morphology of pathogen: -Colonies white to pinkish,
i bund: branched ding mycelium

septate, branched, cottony in culture with ting of

pink colour, septate 3.1- 3.9 pm wide, conidiophores

) r 5

imp tomato appear on the
upper surface of leaves as greasy, gray spots that
expand rapidly. White mold usually develops at the
margin of affected areas stem and petioles are infected,
are above these infections wilt and die. Fruit infection
begin as brown, greasy spots that rapidly expand to
rot the entre fruit.Phytophth of i
caused by Phyrophthora infé The symp of
Phytophthora rot of tomato occurred on affected
fruits as hard, lumpy, reddish brown lesions with
indefinite margin but under humid conditons
developed soft consistency and designated this rot as
dry Phytopthorarot. That the typical lesions of tomato
were brown to black, flattened or slightly sunken
with indefinite margin.
Morphology of pathogs mass, in
host often with haustoria. Hyphae 3-8um, irregularly
dul i with ch istic
swellings, inital branching at right angles to paren
hyphae and often swollen, for a short distance.

¢l

A

simple, short. Conidiophores formed in Chlamydosp hick walled, secondary spores,
spherical to oval thick wall, single or in chains of two  usually spherical, intercalary, sometimes terminal,
or three, inal or i y. Conidiophores short, wall smooth, wupto 2um thick, hyaline.
hyaline, variable in shape and terminating in 1-3 or Sporangiosphores usually undifferentiated, branching
more phialaden; conidia, hyaline, variable in size, sympodial or irmregular and from below the
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sporangium or from within an empty one. Sporangia
usually terminal, single on long, hyphae in sympodia
or within an evacuated sporangium; ellipsoid, ovoid,

Criterion III Research Innovation and Extension QLM — 3.3.1
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Conidia hyaline, colorless to lightly pigmented, muld-
celled with 5 or more septationsone end may be
narrower than other; conidiophores produced in

oYy 1 wdﬂ ‘wm. “I -
thickening of the inner wall and sometimes
protruding to form a papilla, wall smooth up to 2 um
u thick, non caduceus or shed with a pedicel.

13) Pythium sp.

Disease sample: - Leaf

Name of disease: - Pythium rot

Causal agent - Pyrhium sp.

Symptoms of Disease: -Pithier rot begins as a small
water-soaked spot where the leaf contacts the soil
Within 72 hours the entire leaf becomes rotted, the
skin ruptures, and the watery contents of the fruit
spill out. A white cottony growth may be observed
within lesions under humid conditions.

.The fungus produces stromata which are
globular. Conidiophores in mass are medium dark and
slightly olivaceous brown in colour and paler towards
the tip. Conidia are sub hyaline to pale olivaceous and
20-30 um in diameter and conidia long, septate 25-55
pm in diameter.

15) Sclerotium sclerotiorum

Disease sample: - Stem

Name of disease: - Southern blight

Causal agent: - Sclerotium sclerotiorum

Symptom of Disease: -Distinguishing sign is white
mold, often with seed-like sclerota present on
infected stem near soil line. This fungus caused rot of
tomato and other plant part in contact with soil. The
fungus lives in the soil for many years. It caused
wilting and dying in many different kinds of plants.

Morphology of pathogen: -Non-sep no cross walls
hyphae observed in root, stem or leaf tissue; hyphae
may appear wide. With grainy irregul

hyphal swellings finger-like projections, thick-walled
oospores may be observed; round or lemon-shaped
sporangia may be present. Conidia are circular-like
25-75um in diameter in area. Hyphae are long and
septate 40- 80 pm -in length.

14) Cercospora sp.

Disease sample: - Leaf

Name of disease: - Chlorotic lesion
Gausal agent: - Cercospora sp.

Morphology of pathogen: -Colonies usually white
with many mycelial strands in the aerial mycelium.
Sclerotia develop on colony surface, nearly spherical,
mostly 1-5 mm across, shiny surface. Hyphalcell is
usually 5.5-8 pm wide and up to 350 pm long with
one or more clamp connections at septa, mycelium
part of plants. Profuse, white mycelium radiates
across infected dssue or soil in a fan-like
mannershyphae may have clamp connections above
hyphae septa; hard,small round, yellow to brown

Symptoms of Disease: -The disease symp are Jerota form on infected tissue. Sclerotia brown to
characterized by chlorotic lesion, angular to irreg ovoid comp i in size, measuring 8-12 mm
in shape, later tuming grayish-brown. Severely in diameter.

infected leaves drop-off prematurely, resulting in
reduced fruit yield.

Marphalogy of pathogen: -Conidiophores dark, simple,
arising in clusters and bursting out of leaf tssue,
bearing conidia successively on new growing dps;
conidia hyaline or dark filiform, several celled;

16) Geotrichum sp. Link.

Disease sample: Fruit

Name of disease: - White rot

Causal agents: - Geotrichum sp.

Symptoms of Disease: -Fungal rots of tomato are due
to buckeye rot the incidence of fungal rot in tomato
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fruits. Most common pathogen and caused loss of [6]. Su G, Suh SO, Schneider RW and JS Russin

tomato fruit crop due to Geowichum sp. Symptoms (2001). Host specializaton in the ch 1 rot
first appear as white mycelium is developed. fungus Macrophomi phaseoli
Morphology of pathogen: -Myceli ite septate, Phytopathology.91:120~-126.

conidiophores long, conidia hyaline, 1-celled, short [7]. Wangikar, B. P. and Ballal V. N. (1984). A new
cylindrical with ends, formed by species of Hypodermelia from Maharashtra.
segmentation of hyphae; mostly saprophytic, common Curr. Sci., 53: 1162-1163.

in soil. The conidia length is 10-15 pm in diameter
and breadth is 5-8 um in diameter.  The
sporangiospore is long 50-120 um in diameter.
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ABSTRACT

In the present research work phyllosphere mycoflora of Chili, was undertaken, to investigate different types
of fungal mycofiora. The leaf, stem and fruit samples were collected from various field of Amravati and Akola
region at the intervals of 15 days starting from seedling state up to its harvesting. The diseases samples were
collected in all the stages of plant L.e. seedling, foliage, flowering and fruit-formation sage. The samples from
plants were brought into y in sep sterilized polythene bags for isolation of all possible
phyllosphere mycoflora. The infected plant parts which were collected different sages of disease
d and all the les were carefully preserved in the form of herbarium to study the etology of

di The p of di were studied in the beginning as well as severity of infection.
Phyllosphere isolation were carried out by different methods such as serial dilution, leaf impression, leaf
washing methods, etc. The different types of fungal pathogens were also isolated by cutting small fragments
of aerial diseased parts of plants from juncton of infected and healthy parts. From the phyllosphere study it
was concluded that mainly Deuteromycetean fungi were found to be associated with various parts viz. leaf,
stem and fruit. The fungal isolated were identified with the help of available literature and stock cultures.

Keywords: - Chili, Pathogen, Symptoms, Morphology, Phyllospher, Mycoflora
I. INTRODUCTION

Various surveys and regional surveys were made on mycoflora of Indian subcontinent including fungi of
Bombay, Wangikar and Ballal (1984). The present data revealed that mostdly Deuteromyces fungi were
associated not only with the leaves of various wild plants but also ornamental and crops of economic value. It
has been reported that genera belonging to the from order moniliales such as Fusarium, Curvularia lunat,
Helminthosporium sp., Bipolaris sp., Alternania, Boerytis, Cladosporium, ; those belonging to the form order
Melanconiales such as Colletotrichum, Glommerella, Melanconium, Polnema and of the order Sphaeropsidales
like Phoma, Phyllosticta, Coeloph Macroph Macrophomina, Phomposis, Sphaeropsis, Ascochyt,
Botryodiplodia have worldwide distribution. From the available literature it is revealed that the distribution of

Copyright: © the authoe(s), publisher and licensee Technoscience Academy. This is an open-access article distributed under the @
terms of the Creative Commons Anrbution Non-Commercial License, which permits unrestricted non-commercial use,
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leaf spot fungi could not be restricted by ecological conditions and geographical barriers. Among all plant
pathogens, fungi are the major disease causing agents and can be responsible for about 90% of agricultural yield
loss (Maninegalai et al., 2011). It has been reported that various genera of fungal pathogen causing diseases on
wegetables like brinjal are leaf spot and frost rot caused by Phomopsis vexans, colletomrichum fruit rot caused by
Colletotrichum melogenae, brinjal wilt caused by Verticllium albo-atrum, etc.

Macrophomina ph lina is an phic fungus in the ascomycete family Botryosphaeriaceae (Crous et al.,
2006). Macrophomina is primarily soil and seed-borne fungal pathogen that incites disease by producing
microsclerotia or pycnidia (Pun et al.,, 1998). With a wide host range of approximately 500 species in 75 plant
families, the pathog: hibits b 2 host specificity ie., the ability to infect monocots as well as
dicots and exhibits non-uniform distribution in the soil (Mayek-Perez et al,, 2001). M. phaseolina consists of
only one species. In spite of being a mono-specific genus, M. phaseolina exhibits a high degree of
morphological (Mayek-Perez et al., 1997), pathogenic (Su et al., 2001), it has worldwide distribution. From the
available literature it is revealed that the distribution of the leaf, stem and fruit surface could not be reszicted
by ecological condition. In present investigadon, the study of phyllosphere mycoflora was underaken to screen
the diseases causing fungi of the vegetable leaf, stem and fruit surface.

I. MATRIAL AND METHODS

Collection of materials and isolation of fungi:

A regular survey of phyllosphere fungi of vegetable from different region viz. Amravati and Akola region was
made during the month of January 2013-January 2015. Various fungi causing diseases of vegetables were
collected. Isolation of fungi was made by cutting the small pieces of leaves from the junction of healthy and
infected region. Infected pieces were surface sterilized by sodium hypochloride and transferred asepdally to
sterilized slant in culture tubes. The slant was prepared from Ashtana and Hawker, s medium ‘A’

Study of phyllosphere mycoflora by serial dilution plate method

Serial dilution plate method is one of the common method adopted for study of phyllosphere microflora. Fresh
healthy leaves of all ages were collected from Tomato, field in fresh sterile polythene bags and brought into the
Laboratory.

Study of phyllosphere mycoflora by leaf impression method

This method was useful for superficial fungal spores. Az the time of isolation fresh leaf was taken and pressed
from its dorsal surface momentarily against surface of pewi plate at three places. Same leaves were placed from
venwal surface against the agar surface in same way like the first. Same procedure was repeated for other leaf
sample. Incubation of plates was carried out at 260C in an inverted position for 7 days.

Leaf washing method
This method was established by and describe as standard washing method for isolation micro flora of leaf. The
process involved the cutdng of 3 mm di iform discs at random from leaf surface sample and washing

them in 2-3 changes of sterile water, Aliquots of the final washing were placed out with the tap water agar and
incubated to determine the efficacy of washing process. The results were taken after 3 days of incubation.

L ional Journal of Scienti& in Science and Technology (www.ijsrst.com) @

'@' Shri Vyankatesh College, Deulgaon Raja |3.3.1 Number of research papers published
per teacher in the Journals notified on the UGC care list during the last five years

10




Criterion III Research Innovation and Extension QLM — 3.3.1

Volume 9 - Issue 6 - Published : i 13 October 2021 Page No: 414420
Identification of isolate
The isolates were identified from avai literature III d genera of imperfect fungi by Barnett and
Hunrer (1972); Morphological and ical studies of all the fungi isolated were carried out. During the
studies of phyllosphere fungi vegetatve and reproductive characters were recorded to known the species
idendficaton.
Pathogenicity test

Pathogenicity of the organism was confirmed by Koch's postulate method. In order to pathogenicity, perfectly
healthy, vegetable leaves of similar size were selected and thoroughly washed with sterile water. The fungus
was claimed as pathogen only after satisfying Koch’s postulates. Wherever more than one organism was isolate
from a single lesion, pathogenicity of each organism was confirmed separately. During the studies the author
made specific attention on variation in symptoms, month wise observation, nature of agriculture practices. All
the da were recorded at the ume of disease survey.

IIl. OBSERVATION AND RESULTS

Diseases of Chili: -

1) Fulvia fulva

Disease sample: - Fruit

Name of disease: - Fulvia fruit spot

Causal agent: - Fulvia fulva

Symptoms of Disease: - Pale green, yellowish spots appear on the upper surface of fruit, an olive-green to tan,
wvelvety fungal growth appears on the lower surface of the spots. Under favourable conditions (long periods of
humidity greater than 85 percent), complete defoliation can occur.

Morphology of pathogen: - Colony is greenish-black colour, thread-like, velvate, conidiophores dark, erect,
slender, usually simple, septate, long; conidia hyaline, borne singly at apex or produced in chain 1- Celled,
bunched of conodia mostly globus or ovoid, fusoid, in dry basipetal chain. Conidioph are 100-150 ym in
length and 2-4 um in width, the conodia has 2-4 um in diameter area.

2) Alternaria solani

Diseases sample: - Fruit

Name of disease: - Fungal Fruit Rot

Causal agent: - Alternaria solani

Symptoms of Disease: - Symptoms first appear as water-soaked, gray lesions that collapse and darken. Lesions
turn velvety as spores are produced. Infection generally occurs at growth cracks, injuries or at the blossom-end
of fruit. Internal colonization of pepper fruit without external signs of infection can occur when flowers are
infected, the cracks appearing on leaf spot. The Alternaria solani occurs commonly, causing the characteristc
leaf spots with concentric rings. The spots are mostly irregular, 6-9 mm in diameter and may coalesce to cover
large areas of the leaf blade. Severely affected leaves may drop also infects the fruits causing large deep-seated
spots. The infected fruits turn yellow and drop off prematurely.
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Morphology of pathogen: -Mycelium is septate, branched, light brown and dark brown. Conidiophores emerge
through stomat and dark colored. Conidia are single celled, muriform, beaked and produced in chains. The
conidia are with 6-8 transverse sepa and a few longitudinal or oblique septa.

3) Alternaria alternata(Fr) C. Keissler,

Disease- sample: - Fruit

Name of disease: - Alternana Rot

Causal agent: - Alternana alternate

ymp of Disease: -Symp first appear as water-soaked, gray lesions that collapse and darken. Lesions

turn velvety as spores are produced. Infection generally occurs at growth cracks, injunies or at the bl -end
of fruit. Internal colonization of pepper fruit without external signs of infection can occur when flowers are
infected.

Morphology of pathogen: - The pure culture was isolated on 2722° C produed colonies, olivaceous, black-grey,
creamish yellow to black. Conidiophores arising singly or in small groups, branched, straight or curved:
Colonies 5.5-6.0 cm diameter after 3-5 days at 27°C, reverse smooth, up to 40 um long, 2 - 4 pm thick, with 1-
2 or several apical conidia. Conidiaporospores often in branched chains, obclavate, ovoid, with a short conica or
cylindrical beak, golden brown, up to eight transverse and several longitudinal, oblique septa, 25-65 um long,
10 - 20 um thick, beak pale, 2 -5 um thick.

4) Alternaria porri (Ellis)Cif.

Diseases sample: - Leaf

Name of disease: - Alternana leaf spot

Causal agent: - Alternana pom

Symptoms of Disease: - The disease causes characteristic leaf spots with concentic rings. The spots are mostly
irregular and coalesce to cover large areas of the leaf blade. Severely affected leaves drop off.

Morphology of path - Al ia porri colonies are rapid growing, cottony, and gray to black. The conidia
develop in branching chains at the apex of the conidioph with the youngest conidium at the apex of each
chain. The conidia are dematiaceous and muriform. The conidia are large breadth is 4-6 ym in diameter and
their breadth is 40-70 um in diameter.

5) Colletotrichum capsici (Syd.) Butl. Bisby

Disease sample: - Fruit

Name of disease: - Anthracnose fruit rot

Causal agent: - Colletotrichum capsicii

Symptoms of Disease: - Fruit lesions are the most important character of this disease. Fruit symptoms begin as
water-soaked areas that turn @n or brown. Lesions may be small and circular, coalesce to cover large areas of
the fruit. Under moist conditions, pink, salmon or orange masses of spores are formed, usually in concentric
rings. Depending on the species present, black or brown flamentous structures may be visible in the lesion.
Anthracnose can affect both green and ripe fruit, but symptoms are usually not visible until fruit ripen and tarn
red. Warm, wet weather generally favours infecdon and development of symptoms. Depending on the species
of Colletotrichum present, optimal temperatures for infection range from 20" C to 27" C, free moisture is
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necessary for infecdon. Fog and dew are conducive to disease develop Rain di i the pathogen's
spores and often leads to severe losses, especially if fruit are wounded

Morphology of pathogen: -The isolates of C. capsici were obtained from the chili fruits infected with fruit rot.
Each showed colony colour, pactern of growth on PDA. The isolate is white to light mouse grey, circular,
mycelium with black coloured all over the colony growth. Whereas, isolate produced dark black to brown
coloured circular flat mycelium with scattered and black coloured acervulus. The colony diameter after 5 days
of incubation at 27=2-C was found. Conidia were hyaline, unicellular, fusiform curved with narrow ends. The
average dimensions of conidia which possessed large oil globule in the centre, varied between the isolates in
dark brown setae with several septations and pointed brown aps.

6) Colletotrichum acunatum

Disease sample: - Leaf

Name of disease: - Anthracnose leaf spot

Causal agent: - Colletotrichum acunatum

Symptoms of Disease: - Anthracnose affects all above-ground parts during any stage of growth. Seedling
infection may be confined to cotyledons. Necrotic gray to brown spots may develops on leaves and stems. Fog
and dew are conducive to disease develop Rain di i the pathogen's spores and often leads to
severe losses, especially if fruit are wounded. These fungi can survive in infected seed and persist in leaf or stem
lesions, in plant debris for long periods of tme.

Morphology of pathogen: - Colonies are rapid growing, cottony, and gray to black with dark brown to black
acervuli. The mycelium is branched, sepzat cottony thread. The acervuli are irvegular in shape and consist of
dark sewe. Sometimes acervuli are also formed on the leaf Acervuli are ded, elonga P perficial
erumpent, with conspicuous multicellular, dark sem, and 80-90 um in di Conidioph are hyali
single-celled, falcate, fusiform, spindle shaped, with acute apices, and measure 17-24 x 2.3-3.8 um. Setae are
brown with a dark swollen base and a pale rounded tip. Conidia single celled.

7) Cladosporium fulvum Link.

Disease sample: - Leaf

Name of disease: - Cladosporiumleaf spot

Gausal agent: - Cladosporium fulvum

Symptoms of Disease: - The disease causes characteristic leaf spots. The spots are mostly irregular areas on the
leaf, Severely affected leaves drop-off.

Morphology of pathogen: - The colony brown to black. Colonies are pale gray or grayish brown, thinly hairy
on natural subszata cottony or loosely felted in culture. Hyphae creeping, conidiophores almost erect branced,
and floccose, septate on the surface, often forming a turf, olive coloured conidia globose and ovate usually
greenish terminal and then passed to the side. Cladosporium is characterized by erect, conidiophores with
chains of conidia in tree-like heads. Conidiophores long, upright and branching at apex; conidia variable in
shape oval, cylindrical or irregular and produced in chains, saprophytic or pathogenic. The lemon-shaped
conidia which has well marked dark attachment scars and show considerable variaton in size. The
idioph are mac straight or slighdy flexuous, distincty nodes, pale or mid-pale brown,
smooth, up to 50 um long or sometimes even longer in culture, 2-6 um thick, with terminal and intercalary
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swellings of 4-6 um diameter. Conidia arise in terminal, in simple or branched chains. Conidia are cylindrical,
rounded at the ends, ellipsoidal, subhyaline or pale olivaceous brown, smooth, 4-20 x 2-4 um.

8) Alternaria sp.

Disease sample: - Leaf

Name of disease: - Alternaria leaf spot

Causal agent: - Alternana sp.

Symptoms of Disease: - The disease causes characteristic leaf spots with concentric rings. The spots are mostly
irregular and coalesce to cover large areas of the leaf blade. Severely affected leaves drop-off.

Morphology of pathogen: - Colonies usually brown to black, hyphae dark brown, branched. Hyphae are
aseptate, 1.1-1.5 um in diameter. Conidiophores dark, gray, mosdly simple, rather longer, needle shaped,
typically bearing simple conidia; 20-30 pm thick, 45 - 80 mm long,

9) Botryus cinereaPers. ex Pers.

Disease sample: - Fruit

Name of disease: - Botrytis Fruit Rot (Grey Mold Rot)

Causal agent: - Botrytis cinerea

Symptoms of Disease: - Initial infection occurs when fruit are in direct contact with the soil. The fungus also
colonizes in dying flowers and fruit through the stem end, growth cracks and wounds. Boaytis also infects
cold-injured fruit. Soft rot may develop and consume the fruit entirely. Affected areas are gray to olive green,
slightly sunken and have disanct margins. The epidermis peels away easily from lesions to reveal softened,
watery underlying dssue. Under humid conditions, gray-brown mycelial develop on the surface, and grape-like
clusters of spores can be seen with a hand lens.

Morphology of pathogen: -Colony is white to gray or grayish to brown, and spreading for a short distance in
agar. The fungus is characterized by stout, brown, branched conidiophores supporting glistening gray heads of
pale conidia. Conidiophores slender, long often darkly colored when viewed through, branching irregularly at
end; terminal cells enlarged or rounded and bear clusters of conidia, which can be observed under low
jpound microscope. Conidioph are brown, @ll, upright, and septate and branched, up
to 25 um wide and 3 ym long. Conidia occur in clusters at the swollen rounded apices and at intervals along
with conidiophores on short blunt teeth. Conidia are oval or egg-shaped, often with a slightdly projecting point
of attachment, colorless to pale brown, and measure 5-15 x 3 ~ 4 um. Large, black, irregular sclerotia produced.
They are rather flat in appearance and measure 4£x3x3 um. Conidiophores long, slender, hyaline or pigementd,
branched, i dich conidia hyaline or ash-col d, gray in mass, 1-celled, ovoid: black
irregular sclerotia frequntely produced; parasitic, causing gray mold of many plants.

ation of ¢

10) Cercospora personata

Disease sample: - Leaf

Name of disease: - Cercospora Leaf Spot (Frogeye)

Causal agent: - Cercospora personata

Symptoms of Disease: - This disease affects the leaves, petioles, stems and peduncles of chili. Symptoms first
appear as small, circular to oblong chlorosic lesions. Lesions later turn necrotic with a sporulating light-gray
center and a dark-brown margin. Concentric rings may be observed as individual lesions expand. These lesions
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often resemble frog eyes, giving this disease its common name. As the lesions dry, the centers crack and drop
out. When the disease is severe, defoliation and reductdion in fruit size occur.

Morphology of pathogen: - Conidioph dark, simple, arising in clusters and bursting out of leaf dssue,
bearing conidia successively on new growing tps; conidia hyaline or dark, filform, several celled; parasitic on
higher plants, commonly causing leaf spot. Conidia hyaline to lightly pigm d, multi-celled with 5 or more
seprations, one end may be narrower than other; conidiophores produced in clusters. The fungus produces
stromata which are globular. Conidiophores in mass are medium dark and slightly olivaceous brown in colour
and paler towards the tip. Conidia are sub-hyaline to pale olivaceous. Conidiophores 20-30 um in diameter and
conidia are long septate 25-55 um in diameter.
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