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“Live as if you were to die tomorrow.
Learn as if you were to live forever.

“A man is but the product of his thoughts.
What he thinks, he becomes.”
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p“""\ﬂizfﬁs and thousands of research

W aoblished every year, but only a few
e ¥ 2 alasting impression on the academic
T sts of the research are important,
o m..\;\\! ant is the Review of Literature,
it -\;f;k,‘. roview is integral part of entire
n iR ;N& and makes valuable contribution
N\, \ serational step. The importance of the
p oY ‘N_\‘.‘ and review is that your research
“"i‘“ﬂ be $0 easy 10 write once you have

AN . . .
P : i Seviews of previous literature in a thesis
RN < Lol

. jpsearch paper are not summaries ot_‘ every
.\* oo have read, but rather an exposition of
1, ecstng Anowledge and reasoning which led
k w delieve that what ymf did was worth doing
e wdy thatyou did it, written so as to convince
we reader Of these things. Writing about the
pene im0t just part of “what you have to do”,
peavalusbla way to learn the literature, to get it
+# w2 page and into your head”. And that is
aseotia! if you are to be able to think critically
et your field. The literature review analyzes
=atonships and connections among different
wris, This differs from an annotated bibliography
w5k provides a list and brief description of
#2023, books, thesis, and other documents. The
“enatere review should not merely list and
immanie one piece of research after another.
Through analysis of major works and
ssequant scholarship the lit review lays out the
#iution of scholarship on a topic and establishes
ff“’ 21t for further research. This will help you
= i2bish why the topic is important and place
:‘_"'eseifd\ in 3 theoretical context. A literature
;‘::e:? help you to avoid redundancy in your
*arch and to identify new problems,
e s for further research, and to expand
X new questions, The literature review

—

E '(" *w “'iaTa@

February 2013 a
allows \'gu.as\ Special 1ssue 135

Conversatio \!v :‘L;se.m:he‘r toenter into an ongoing
o Bititins ‘\ mher_.scholnrs and researchers,
and ren }".‘ n:vlow will demonstrate the depth
““defsmnd.in e of your reading; you're
within your \g' of where your research fits in
researsiy & 3 Iscipline; and scope for future
s of'ra iterature review helps you create a
s port with your readers so they can
skabil ;hey u ltavg done your homework. As a
diligen.ce- Ylf:;n 8ive you credit for your due
s k\'0 \'av‘e done your fact finding and

ecking Mmission, one of the initial steps of
ANy research writhing.
Purpose of Litterateur Review:

. . In general, the literature review should:
prox.nde a context for the research
* justify the research

* ensure the research hasn’t been done before

£0f iF it is repeated, that it is marked as a
replication study”)

* show where the research fits into the existing

body of knowledge

* enable the researcher to learn from previous

theory on the subject

* illustrate how the subject has been studied
previously

* highlight flaws in previous research

* outline gaps in previous research

* show that the work is adding to the
understanding and knowledge of the field

* help refine, refocus or even change the topic

Reviewing literature can be time
consuming, daunting and frustrating, but is also
rewarding. Its functions are: Bring clarity and focus
to your research problem. Improve your
methodology, Broaden your knowledge and
Contextualize your finding.

Procedure for reviewing the Literature:

To effectively search for literature in your
field of enquiry, it is imperative that you have in
mind at least some idea of broad subject area and
of the problem you with to investigate, in order
to set parameters for your search. Books and
Journals are the sources of next compile a
bibliography for this broad area. Search for books
in your area of interest, prepare final list, locate
these books in the libraries or borrow from other

sources. Neither examines their content, if

e e WSS 5T g Factor 014 )
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contents neither are n

or foun

r
your topic, delete it fir:n:h:o:\oﬂ up to date
ou with
Journals provide Y here is @ 8aP of two to

s b e tionofa research
three years between the completi

s . As with
project and the publication it ‘°‘:,'f"-2'l.ma.s for
books, you need to prepare @ list r]stu dy. This
indentifying literature relevant to you

follows:
_— d&'éﬁl:sthi hard copies of the journal that
dv, use the internet,
are appropriate to your study, in the
look at the index of research abstracts
5 d the articles.
relevant field to indentify and read U .
Whichever method you choose, first ldgntify the
journals you want to look atin more detail for your
review of literature. Select the Iat.est issue,
examine its content pale to see if there is an article
of relevance to your research topic. If you feel a
particular article is of relevance to you, read its
abstract, If you think you are likely to use it,
photocopy or prepare a summary and record it for
reference for later use.

After identifying books and articles as
useful, the next step is to start reading them
critically to pull together themes and issues that
are associated. If you do not have a theoretical
framework of themes in mind to start with, us
separate sheets of paper for each article or book.
Once you develop a rough framework, slot the
findings from the material so far reviewed into
that framework, using a separate sheet of paper
for each theme of that framework. As you read
further, go on slotting the information where it
logically belongs under the theme so far
developed. You may need to add more themes as
you go.

Writing up the literature reviewed:

In order to comply with the first function
of literature review i.e. to provide theoretical
background to your study: list the main themes
that have emerged while reading literature.
Convert them into subheadings. These
subheadings should be precise, descriptive of the
theme in question, and follow a logical
progression. Now, under each subheading, record
the main findings with respect to the theme in
question, highlighting the reasons for and against
an argument if they exist, and indentify gaps and

[ssues.
In order to compl| :
function of literature reviay . th
W, e
the findings of your study: g Congg
systematically compare yoyr f?:"e
made by others, Quote from thesdings Wiy
how you findings contradict, c: sfu ;es:‘tw
them. It places you findings in then’""' orw;.
others have found out. This fUnCtioco-ntext 0:%:
when writing about your findings ; nis
of your data. €. e,
Tips on Organizing Material for 5

Find similarities and diffe
studies at different levels, o
epistemology, morality, methodm;,
types of data, data analysis and interpre. "‘ethw
bibliography should give a CIea,etati""- 5
description of the sources that ware commet;
preparing the report. It is an a'phabe:s dw;
per the author’s surname name of ‘wfal fist,,
title , edition, place of publication p:bl“‘“ih
date on title page or copyright date, Sher,
Conclusion:

The literature review wijj hel
compare and contrast what you are doin n
historical context of the research as Weugamh
your research is different or origina| fmms
others have done, helping you rationalize wh:‘
need to do this particular research. A Iitem?
review in any field is essential as it oﬂme
comprehensive overview and recapnulationo:
the given scholarship from past to present, giving
the reader a sense of focus as to which directin
your new research is headed.
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DR. BABASAHEBAMBEDKAR'S IDEA OF MODERN INDIA

Jaywant Ramdas Bhadane
Head, Department of Busi. Economics,
K. R. A Ants, Science and Commerce College Deola, Tal:Deola, Dist: Nashik (Maharashtra, India)

“I know taday we are divided politically, socially and economically. Ve are in warring camps and
I am prohably one of the leaders of a warring camp. But with all this T am convinced that, given time and

circumstances, nothing in the world will prevent this country from becoming one, and, with all our casfes
and creeds. | have not hesitation in saying that we shall in some form be a united people”
- Dr. Babasaheb Ambedxar

Introduction: '

Dr. Babasaheb Ambedkar was borm in an untouchable caste which was deprived of all social, educational,
religious and political rights. In spite of this be is counted among some of the most educated persons of lhl-'
world, Hehad high degrees from America, England and Germany. He was very much devoted to the reconstruction
of modern India; He was really a maker of Modern India. Our nation will ever remain indebted to him for his
great contribution towards industrialisation and modernisation of our country

Dr. Babasaheb Ambedkar has been called as the *Father of Indian Constitution’, and found economics
closest to his heart, He was a versatile person, His thirst for knowledge, his passion for books and his erudition
were unique. He was a distinguished trained economist, eminent educationist, political thinker, and champion of
cconomic planning, social reformer, social scientist, and advocate of state socialism, crusader for social justice,
social revolutionary, a great parliamentarian and an eminent national leader. His ideas were immensely influenced
by Ranade, Gokhale and Lohia, He was genius and profound scholar, an eloquent speaker, a powerful debater,
an eminent jurist and champion for the cause of unprivileged. Tn bricf, he was rarc specimen of bosom in the
dust.

Dr. Ambedkar's contribution to economic thought is very important. He highlighted some issues and options
in respect of socio-ecanomic condition of people in India. He has expressed his economic thoughts, on agriculture,
currency, finance system, insurance, education, industrialization, mixed economy, socialism and cconomical
disparity ete. His economic thoughts are relevant even today. The present paper is organized into three parts.
The first part throws light an Ambedkar's view on Indian Agriculture Development and Land Reform, the
Second part on Currency problem and ideas of democracy and the third part on other related economic issues.

The Objectives of the Present Paper:

1. To understand Dr. Ambedkar’s view on Indian Agriculture Development.

2. To know the ideas of Land Reforms of Dr. Ambedkar.

3. To study Currency Problems.

4, To discuss the idcas of democracy.

5. To discuss the economic thoughts of Dr. Ambedkar.

6. To understand the Vision and Mission of Dr. Ambedkar.

Research Methodology:

Present research paper is based on secondary data as prepared and analyzed as also obtain from various
books, treatise, annuals, various articles, references, journals, bulletin, Government publication and other published
materials,

Dr. Ambedkar’s views on Indian Agricultural Development:

Dr. Ambedkar had made in-depth study of Indian Agriculture, His thoughts on agriculture are found in his
article ‘Small Holding in Indian and their remedies’ (1917) and he also proposed state ownership of agriculture
and collective farming in his book ‘Status and Minorities’ (1947) as a soundest remedy for the problems of

23¢ Website : www.researchjourney.net Email : researchjourney2014 gmail.com



T : ‘_m

RESEARCH JOURNEY®  International Multidisciplinary i Research Journal 198N
Y , AABSTIAD
tnpaet Baetor= (CLI) = 3482, (S11) 3009, (GI1)-0,676 ;4‘:’:
Specind Tssue 39 B2 D Babasahieb Ambedkan | Today nnd Tomaorrow A4

Tndian agrienttuee and fastering industeiatization, and his other weitings The reforms m;!!‘.""""' by T are
ineluded in the manifesto of the *Swatantra Majdue Pakshin® and (he Seheduled coste federntion Te recopnized
that w smadl subdivided wd fagamented holding of Tand s neute problean o Tnda apcalioee wwouated with
many evil atteets, ,

Dr Ambedhar was of the opinion that il ngricaliure has to be freated i cconomie enterprise then, by iteelf,
there could be no such thing as small or buge, To o Carmer o holdig may b sl or lagee, depending npon
other factors at his disposal. Mere size o the lnnd is empty ol ol ceonomic connotntions i IIL‘llCC.ll eotld not
be said that a large holding is economic holding while n sl holding 18 unecononic Pl sonnied! Caeen iy be
cconomic as well as large farm, for cconomic or uneconomic does not depend upon the size of the land hut tipon
the due proportions among all the tactors including land. "The size of the holding should be nllowed to chanpe in
response to changes in the equipment, o tarmer has o make it economic holding ensuring efficient cultivation
and henee size ol a holding can be made a Targe holding but not wn cconomic holding. )

According to Babasaheh, the problem ol small holdings was not tundamentul but wis derived from the
parcut evil of maladjustment in the social economy, Tn his view, industeinlization of Tndin was the most u.ppm;n e
remedy for its agricultural problems as it would reduce the surplus labour in apricalture, |le was the first person
to raise his vaice against Khoti system In Khoti system, anfike Rayatwaori system, theve is n middle man
between farmer and Government.  Under this system, the Khoti was obliged to collect revenue from the
tenants and pay a certain part o' it to Government, On 1 7th September, 1937 Babasaheb inteoduced in Bombay
Legistative Council a bill secking the abolition of the Khoti system. By inteoducing this bill, Babasaheh songht to
put an end to the exploitation of the actual tilless of the tand and established a direet relationship between the

tillers and the Government,

Even today, Dr. Ambedkar's economic thoughts have signiticance and relevance in the sense that he
wanted cconomic planning and schemes in the largest interests of the populace, [n his view the traditional
village economy, as it is based on agriculture was the root cause of the pitinble conditions of the weaker and
backward communities. Even today the big landowners exploit the uneducated and the unemployed people,
they keep them engaged in work for long hours on meager wages. So, Bubusaheb stood for o drastic chiange in
the agricntiure system of the country.

Dr. Ambedkar’s views on Land Reforms:

Dr. Ambedkar’s main concerns were the nature of land holdings, especially their fragmentation and division
into unproductive and economically in viable structure. e criticized the existing definition ol cconomic holding
which was defined from the point of view of consumption rather than that of production, e remarked, “Any
definition, therefore, that leans on consumption mistakes the nature of an cconomic holding which is cssentially
an enterprise in production, What is more important for the purpose of production iy the process of combining
the factors of production.” The basic problem of Indian agriculture is that, it is unable generate surplus which
ultimately led to scarcity of capital. This resulted in the inefficient use of resources, surplus labour and superfluous
employment which by raising the cost of production culminated in low agricultural productivity. Thus the
process of overall economic prowth gets adversely affected. Babasaheh was of the opinion that the process of'
consolidation of holding could erudicate the ill-efTeet of uneconomic holding and usher in the progress of the
cultivators. He favored successful growth of industrialization and described that how agriculture is improved by
the reflex effect of industrialization, He puts it in the following words: “Industrialization facilitates consolidation,
It is a barrier against future subdivision and consolidation,”

Dr. Ambedkar stresses the requirement for thorough going land-reforms, nothing that smallness or lnrgeness
of an agricultural holding which is not determined by its physical extent alone but by the intensity of cultivation
as reflected in the amounts of productive investment made on the land and the amounts of all other inputs used,
including labour. The productivity ol agriculture is related (o not only with the size of Twldings but also with other
factors such as capital, labour and other inputs, therefore first of all the concept of “ldea of economic holding
should be made clear”. If capital labour ete. are not available in adequate and quality even a large size holding
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may become unproductive, or s productinty may be Yern on the other hand unal] cid holdins beorrnes mere
productive if these resources are available in plenty.

' Apnculture shauld be prezaed as an anerprise, (reupation and ma medy as 2 mezns of Indibod
’i‘_‘,""" should be wmade 10 provins: capital and other resuresy W agnieulture 10 increz e 1y priduaivity nsteed
of incrensing the size of hodding [ere fjes the: real problern of ayricultnee wilization of increzsing leberr 204
unproductive disguised unatnployment. As remedies 1o solve this prddemn, Babzseheh suggested 1. Cooprzatve
of collective farming, 2. Famimme holdings 3 Provision of other sources of productinn. 4. Transier of suspios
labour from agricolture 1y midustry 5 Abalition of *Fheti System in Agsicultuse”™ 6 Protection 10 terznts znd
tillers 7. Conteol and repulation of private snomiey lenders the pass book to every debtor vath entries of lezn.
According to Dr. Ambedbar centralization of eoonomic povies znd agriculture land is the root czuse of 21] other
!mms uf cxghmmmn I thes vy, in. Ambediar s thoughts on agneuituse laws and reforms are reicvant even
m preaent circomastances As the existing lavis and reforms such as land ceiling Act Minimmum wages Ao
Distribution of susplus Jand etc. are not effective but which are essential to reconsider them in the content of Dr.
Ambedkar s perspective,

Dr. Ambedkar’s views on Currency Problem:

Dr. Ambedbar was, the symbol of knowdedge. His comribation in *Currency reform’ is quite noteworthy.
His writings on currency problems constituted in his book “The Problem of the rupee” znd his evidence before
the Hilton Commission in 1926, He brought 4 new perception on the monetary 1ssue. Babasaheb stated It 1s
much better (o introduce a currency system which vall do aviay with the exchange standard 2nd 2lco the zold
standard reserve”, According o Habasaheh the pure gold standard comprises use of gold in some form comvertible
standard; paper money is also issued in addition 1o gold coins and is pledged to be redeemable in gold. In
contrast under the gold exchanged standard the medium of exchange comprises only paper money which is
kept exchangeable at fixed rates with gold and authorities back it up with forsign currency reserves of such
countries as on the gold standard. :

Dr. Ambedkar argued that the gold exchange standard does not have the stability of the gold standard.
Under the gold standard, additions to the supply of currency are so small that stability is not affected. On the
other hand, under the gold exchange standard additions are dependent upon the will of the ismer and can be
augmented to such an extent that stability could be jeopardized. According to Keynes gold standard 15 a hard
standard and it tics mankind to the wheel of nature whereas gold exchange standard allows an escape from this
frigidity. Dr. Ambedkar argued that gold exchange standard economizes on gold because economizinz of zold
raises its supply there by lowering its value and as a depreciating commodity; it then becomes unfit to that
extent to function as a standard of value. In his evidence before the Royal Commission on Indian currency and
finance 1925 Babasaheb proposed the tollowing steps for the reform of Indian currency:

i. Stop the coinage of rupees by absolutely closing the mints to the government  as they are to public.

ii. Open a gold Mint for the coinage of a suitable gold coin.

i, Fix a ratio between the gold con and the rupee.

iv, Rupee not to be convertible in gold and gold not to be convertible in rupee, but both to circulate as

unlimited legal tender at the ratio fixed by law.

In a gold exchange standard, the coinage is manipulated by the government to keep it at par with the value
of gold. Babasahcb asked; was the job of currency management only important for the amount of gold it will
procurc in the external market? Obviously not, because “what really concerns those who use money is not how
much gold that money is worth, but how much of things in general that money is worth”.

Dr. Ambedkar’s Idea of Democracy:

Dr. Ambedkar was its chief architect of the Indian Constitution. He had also drafter the far-reaching
[lindu code bill to liberate vast majority of women and finally resigned from union cabinet when this bill was not
passed by the Parliament. Dr. Ambedkar was very much conscious of the social and economic inequalities
which lifted the national consciousness of the Indian people. He said, “We must make our political democracy
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a social democracy as well. Political democracy very much depends upon social democracy because political
democracy cannot last unless there lies at the lease of it social democracy™. Dr. Ambedkar thinks of democracy
from the viewpoint of practical life. He belongs to the much realistic school of political scicntists. He was not
bothered about the principles and theories of political study. During the national improvement, his only aim was
ta have mstice and freedom for the people in the actual sense He aspired for having a government of the
people, for the people and by the peaple. According to Dr. Ambedkar, democracy means no master, no slavqy,
no caste, no threat and no Violence. He wants freedom of thoughts and a choice and capacity to live and let five,
which in his conscience, would be the right path towards democracy He says “Democracy is a actual mo(_lc of
associated iving. The roots of democracy are to be searched only in social relationship, in terms of the 35505“‘(5_‘1
life between the individuals who form the society”, According to Dr. Ambedkar, the actual aim of democracy 15
essentially need tor the interest of society as a whole, and not for any particular ciass, group or conunumty.
Therefore Dr Amhedkar, while speaking on “conditians precedent for the suceessful working of Dcmncracy"'.
at one event emphasized that, “The very first condition precedent for the successful working of democracy 15
that there must be no excessive unfairness in the society. There must not be any destitute or oppressed class.
There must not be a any suppressed class. There must not be a class which enjoys all the privileges and a class
which has got all the burdens to carry. Such a thing. such an organization of society has within itself the germs
of a bloody revolution and perhaps it would be very impossible for democracy to cure these germs.” To Dr..
Ambedkar, real democracy 1s opposed to the suppression ot minorities. The suppression and exploitation of
minontics w any form is the 66 negation of democracy and humanism. If suppression is not stopped, then
democracy degenerates into tyranny, He said, On the 26th of January 1950, we are going to enter into a life of
contradictions. In politics we will have equality and in social and economic life we will have inequality. In politics
we will be recogmizing the principle of one man one vote and one vote one value. In our social and economic life,
we shall, by reasen of our social and econemic structure, continue to deny the principle of ene man cne value.
How long shall we continue to live this life of contradictions? How long shall we continue to deny equality in our
social and economic life? If we continue to deny it for long, we will do so only by putting our political democracy
in peril. We must remove this contradiction at the earliest possible moment or else those who suffer from
inequality will Blow up the structure of political democracy which this Assembly has so laboriously built up.

Dr. Ambedkar as an Economist:

Dr. Ambedkar was an cconomist par excellence and his work in this field had laid the foundation for the

country’s central bank, Reserve Bank of India. He planned India’s first river valley project to generate power
and irrigation facilities. Dr. Ambedkar was among the most outstanding intellectuals of India in the 20th century
in the true sense of the word. He was an economist by his basic training. His career was characterized by two
distinct phasces; the first onc up to 1921 as a professional economist contributing scholarly books and the second
ong as a political leader thereafter until his demise in 1936, during which he made path breaking contributions as
a champion of human rights for the untouchables. He wrote three scholarly books on economics: 1) Administration
and Finance of the East India Company, 2) The Evolution of provincial Finance in British India, and 3) The
problem of the Rupee: Its Origin and Its Solution. The first two represent his contribution in the field of public
fmance. The first anc evaluated finances of the East India Company during the period from 1792 through 1858
and the second one analyzed the evolution of centre-state financial relations in British India during the period
1833 to 1921. The third book his magnum opus in economics, it a seminal contribution to the field of monetary
cconomics. In his views on crucial issues pertaining to economic development, Babasaheb comes across as a
radical economist who would have staunchly opposed the neoliberal reforms being carried out in India since the
1990s. He believed that the fundamental cause of India’s backward economy was the delay in changing the
land system. The solution was democratic collectivism that entailed economic efficiency, productivity and
overhauling the village cconomy. Ilc said he would wipe out elements of cconomic exploitation and social
injustice. He did not want landlords, tenants, or landless labour, His idea of economic realism sought both
freedom and welfare.
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Conclusion:

Dr. Ambedkar was a great social reformer and w plilantheogic ligure i Modeen fndin “Fhtnighest b lifs
he worked for the upliftment of owtcastes. Balusalich was o visionary peesem He wms blessed with o st
intelligence and foresight. He was a main pioneer of *Indinn Constitation”. e vas “n symbeld of tendt sed
one of the front ranking nation builders of modern lnlin et e was the cliiel necliteed of fnbian € tnvstibosbien
There is no doubt that Ambedkar's contribution to the Fudinn coonomic It bias hee s vntiod and Aepees /s
well as multi-dimensional, Babasaheb viewed agriculture ns an enterptise il nif by ns i et of soteisenes
Hence he suggested agricultueal and land refotms some of which have been implemented aftee e genidsnes
excepl nationalization of agriculture. His contribution (o Indin's cunrency s gubilic finatice s vabisbde e
approached and examined the problems with such foresight that his munlysis and teeatinend of soane of theio
very much relevant even today. He believed that it was the most satistactory develagmnent keieenn 10 it
and that it could he established in Indin Ideas of Babasalich are very tiseful - recend hirie Werseier Sot
Ambedkar’s greatest and Ieast known contribmtion was to be able 1o stretoh the idea of the natisi-state
include India’s vast diversity of people, cultures and their difTering aspivations. Ve him, wition 1s & philtaophical
entity with shared dreams as its central theme, In the words of Nobel Laureate Gunnae Myrdal, “All crvee the
world, the memory of B, R. Ambedkar will live forever as o truly great Tndian in the geoecation uititeh Vagel deersti
the direction of independent India”, Dr. Babasaheh Ambedkar Says, “We arc Indians, firstly and lasthy”
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Demonetization & Its Impact on Banking Sector

Dr. Jaywant Bhadane
K.R.Aher College Deol2

Introduction:
The main reasons for demonetization are to tack y s
i ion i . 5 In Our Coumn, -
the cash circulation in the country this “is directly related 10 coTUplIon 1IN © IS S

- . - v 2 1--_"-:. » £

eliminate fake currency and dodgy funds which have been used by teror zrou v
. 3 3 td Oy

terrorism. Banks are core part of any economy. They channelize the mone)

for e
o o o . = - 3 (S D triecd
functioning of different sectors. Initiative of green banking has made ..he tand b 0 ity
i fces i are offered v,
conventional banking services into modern ones. The products and services e o

le black money in the economy, w4, _

electronic  devices with the help of internet. Surgical strike on black --- sk
*demonetization” brought enormous changes 0 all the sectors of the economy. Bz:u._:-;; o
defined as the business activity of accepting and safeguarding money owned by other indi.

o P 3

and entitics. and then lending out this money in order to eam a profi. Banks are not saizomg
to the influence of demonetization and brought vibrations in the operations as well 2. i

2> oL

and services of banks. It created greater demand for digital banking services where .
transactions are prioritized. Day 1o day operations of banks are affected and l2d 0 L.y
management a difficult task. The exchanging of banned currency notes croded the oo o
service.

Demonetization has disturbed the bank operations and made the emplovess 10 w0 =
unconditional stress with the extended working hours. Most of the banks wers unitz o
discharge other banking services effectively while exchanging the banned cumrency nodse T
banking services these days include issuance of debit and credit cards, providing safe cueooy @

o

valuable items. lockers. ATM services and online transfer of funds across the counin
Hence. the present study is highlights the post demagnetization effect on banks -:_ o 4
operations.

Objectives of the Study:

I. To determine the Impact of demonetization.

2. To study the influence of demonetization on Banks operations

3. To find out the negative i izati
4. To determine the l;g::wﬁtsr?»‘;aé;:lrcgf E‘;::::;fon.
Methodology of the Study:

The study is based on secondary sources o
literutures such as books, journals, articles, news.
Jook at the extent of demonetization influence
cashless cconomy.

f data. It includes available pubis®
Papers and relevant websites. The siudy 08 %
@0 normal banking operations and benefi®

Impact of Demonetization in Banking Sector:
Demonetization helped reduce black mone
of people mind the inconvenience faced through
transparency in the Indian real estate industry, Housine o
demand in the housing segment. There was an impacft':: ‘::: may witness a downiall ©%
increased a lot. They had 10 work oventime, The cagy :ork"f“d of the bank ¢:1:;!\-
OW in banks decred
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“O-CHEMICAL ANALYSIS OF WATER IN WELLS AND TUBE WELLS FROM

KRA Arts, Science and Commerce College DEOLA,

Dist. Nashik.

\ 'ABSTRACT

1t work deals with the study of physico-chemical analysis* of water sample collected from wells and
s of selected villages in Deola tahsil of Nasik District. Normally the tube wells go as deep as 400 feet
"Thc results obtained from the study revealed that the drinking water quality or status of the wells and
 remained unsafe during the study period, The present study demonstrates upphcnnm of water quality
fstunahnt; the qualm‘ of the wells nnd lube wells water, which appears to be promlsmg in the field of

00 Rcfennces. 04 - |
ORDS: Water quality, Physico-chemical paramcters ! ‘

Table : 01

Introduction

for all known forms of life. Only 2.5%
+" rth's water is fresh water, and 98.8%
v
/,watcr. whether in the atmosphere, on
Dllnd surface, or under the ground,
conmms dissolved minerals and pases
ult of its interaction with the
berc minerals in rocks, organic matter,

important water resources used for

depends on the ingredients mixed in
r . Turbidity may be due to organic
morgamc constituents. Organic
2 'es may  harbor microorganisms,
turbld ‘conditions may increase  the
ity for waterborne disease. A ¢hanging
na stream can be an indicator of
_g pollutlon. As per 1S pH of drinking
kb ould be in the range of 6.5 to 8.5. In
,tvaters salts are chemical compounds

;, met) and cations such as potassium
_gncsmm (Mg), calcium (Ca) and
:(N:x) If there are additional inputs of
d solids to the system, the balance is
,and detrimental effects may be seen, A

S\

b/

e aquatic lives. Water is mankind's
»;c‘cvxous resource, and one of the most
ant necessities for existence of Human
"‘nfortunately it is often contaminated
smpurities such as  organic, inorganic
sinants and microorganisms. Over 80%
1nfcmous Discases are cuuscd by Wate

sovers 71% of the Earth's surface, and

f.wmer is in ice and groundwater,

ing. organisms. Reservoirs are one of

supply and irrigation. The colour of

ised of anions such 'as carbonates,

sulphalcs and nitrates (primarily in. ‘

D would indicate poor water quality and | |
ould have difficulty in ﬁustammg, many

Borne Contaminants, ‘Without good water
supplies péople can cause to all types of
illnesses, the majority of which can take lives.
All this has prompted to undertake this
research, :

Materials and Methods

Deola is a tahsil place located at distance of 75
Km from Nasik district.  All selected villages
are having water supply facility, but majority
of the people live in farm and uses water from

~wells and  wbe-wells  for drinking and

irrigation. Contaminants that may be in
untreated water! include microorgz\nisms such
as  viruses  and . bacteria;  inorganic
contaminants such as salts and metals; organic
chemical contaminants from pesticides and
herbicides. Water quality depends on the local

peology and‘ecov.ystcm. as well as human uses

such as sewage dispersion, The complcxuty of
water quality ‘as a subject is reflected in the
many types of measurements of water quality
indicators, The Water Samples were collected
randomly  from  five different stations in
Polythene bottles in ‘November 2010 to
October 2011, The Water samples were
brought into laboratory for the estimation of
various physicochemical parameters like pH,
DO, TDS, Total Hardness, Calcium,
Magnesium, Sodium, Chlorides, Alkalinity
and Nitrate were estimated in the laboratory by
using standard methods" *™™ “I'he parameters
for water quality are dclcrmined by the
intended use. Work in the area of water quality
tends to be focused on walter that is treated for
human consumption, or in the environment,
Water samples collected from five different
stations, prcscrved transported and analyzed

in Iuboratory
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Results and Discussion

king water should be in
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water samples collected from an'
ewadi were lower in

Meshi and Khunt

1S pH of drin
m\gf‘:n 6.2 to 8.5. If the pH of water goes shows 122mg/l, log:::g/(l). vall::)f
- 6.5 above 8.5 leads 10 harmful effects. respectively. The lowest Os
}’do“ gm :mdy it .is observed that, the pH of sample collected from Bhauris 18.7 mg/]
:—.f:‘ remained  alkaline throughout. highest magnesium valucuwas foundwl't:i:
Maximum pH (7.73) found in water samp_lc ;;mzpwn%c‘:‘cd u:mzamm;:::plu e
collected from Umrane and in lower order in . . : |
Bhaur (7.54), Pimpalgaon (7.45) and from Meshi, Ke!:inmh:waldsx ;,x:‘:/lzhf;rém
Khuntewadi (7.15) while minimum (7.11) in in order sho.w that l b o va.lucf
Meshi. The total dissolved solids (TDS) in my/| respectively. The lowest Mg [
water consist of inorganic salts and dissolved J
Table 1. Physico-chemical parameters of water samples from study area. SeanTds f.
‘ Parameters Collection stations Mean Domestic
Umrane | Meshi | Bhaur Khuntewadi Nmp:l;gaon =5 685'-5 \::O 4
7. : - |
pH 7.73 7.1 7.54 7.15 g3 s B
Dissolved solids 23835 615 3% 795 409 9188 | 500 500
(DS) ppm -
Total Alkalinity | Traces | Traces | Traces Traces Traces - -
(TA)
Total Hardness 716 184 117 238 25 256 300 500 j
TH) mgAit :
(Catcium 143 100 187 106 122 131.6 75 100 |
(Ca)
Magnesium 38.2 18.6 §5.2 13.6 4.3 15.98 30 150 :
Mg) ;
(Chlgoridc 1370 85.2 56.8 347.9 1139 394.76 | 250 500 '-:
(CI) mg/lit £
.«:oauTmL : 210 75 65 85 121 | 200 | 150 )]
{Na) mg/Tit ;
Dissolved O2 39 6.5 10.4 7.0 618 s = ]
(DO) malit .
materials. The highest Dissolved solids value in sample collected from Pimpalgaon i

is found in a water sample collected from
Umrane which is 2387mg/l, while the water
samples collected from Khuntewadi, Meshi
are lower in order ie 795, 615, 409 mgh
respectively. The lowest TDS value found in
sample collected from Bhaur showed 390
mg/l. The highest phosphates alkalinity of
CaHCO, found in Umrane sample water
(14.4mg/t), lowest in Khuntewadi ~water
sample (6.8mg/l.) and other decline in order.
The highest total hardness as CaCO; is found
in a water sample collected from Umrane
which is 716 mgl. The water samples
collected from Khuntewadi, Meshi and Bhaur
are in lower order 238mg/l. 184mg/l, 117
mg/l. respectively. The lowest CaCQy value
found in sample collected from Pimpalgaon
showed 25 mg/l. The highest Calcium value
was found in a water sample collected from
Umrane village which was 143 mg/l, but the

mg/l. Chloride in water may be consi
increased by treatment processes in
chlorine or chloride is used. The
Chloride value was found in a water &
collected from Unwrane village whi
1370 mg/l, but the water samples
from Khuntewadi, Pimpalgaon and M
lower in order shows that 347.9, 11
85.2 mg/l respectively. The lowest Ch
value found in sample collected from
56.8 mg/l.Sodium (Na) is an essential
required for normal boedy function i
nerve impulse transmission, fuid r
muscle contraction and relaxation. Hoy
in  excess amounts, sodium i
individual risk of hypertension, heart d
and stroke. The highest sodium conten
found in a water sample collected
Umrane village which is 210 mg/l b
water samples collected from Khum
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aon and Meshi are lower in order and sample collected from Bhaurwhich was 10.4
0, 85 and 75 mg/l respectively. The mg/l and the water samples collected from
Na value found in sample collected Pimpalgaon, Meshi and Khuntewadi were
aur which was 65 mg/l. Dissolved O, lower in order shows that 7.0,6.5 and 6.1 mg/l
ial for aquatic life. A low DO (less respectively, Lowest amount found in sample

would indicate poor water quality water of Umbrae is 3.9 mg/l. So the water
“would have difficulty in sustaining from the collection centers is fit for drinking
asitive aquatic lives. The highest purpose,

[ dissolved O; was found in a water
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purpose.

ABSTRACT : Reservoirs are one of the most important water resources used for water supply and irrigation. The colour of water
is depends on the ingredients mixed in the water. Turbidity may be duc to organic and/or inorganic constituents. Organic
particulates may harbor micro-organisms. A changing pH in a stream can be an indicator of increasing pollution. As per IS1, pH of
drinking water should be in the range of 6.5 to 8.5. In natural water,
Carbonates, Chlorides, Sulphates, Nitrates and cations such s Potassium (K), Magnesium (Mg), Calcium (Ca) and Sodium (Na).
In rural parts of India people face scarcity of potable water or the water used for drinking purpose is not properly filtered. It has

pted to undertake this project. Physico-chemical properties of the water supply scheme Reservoir sample carried out from
July 2013 to February 2014 shown that, the parameters are within range prescribed by BIS, WHO and 151 standards for drinking

Key words: Physico-chemical parameters, Water quality, Reservoir,

salts and chemical compounds comprised of anions such as

e e

TRODUCTION: o

L Lo u —— oo -

The Water plays a vital role for life, used by man,
plants and animals are universal. It is essential for health and
sanitation. 71% of the Earth's surface is covered by Water. Only
2.5% of the Earth's water is fresh water, and 98.8% of that water
is in ice and groundwater. Natural water, whether in the
atmosphere, on the ground surface, or under the ground, always
contains dissolved minerals and gases as a result of its
interaction with the atmosphere, minerals in rocks, organic
matter, and living organisms, Reservoirs are one of the most
important water resources used for water supply and irrigation.
A low DO would indicate poor water quality and thus would
have difficulty in sustaining many sensitive squatic lives.

Considerable physico-chemical analysis studics have
been carried out on manmade Impoundments in India. (Aher
et.al. 2000; Dayal and Gopal 1992). Physico-chemical analysis
studies of lakes and ponds of Maharashira have been cnmgdout
by many workers like Dhembare and Pondhe 1998; Trivedy
and Goel 1986; Sonawane and Saler 2008, In rural arcas the
ground water is depleted up to more than 400 fi. depth. The
water obtained from bore wells is salty and not used for
drinking purpose in study area. The total population of four
villages i.e. Rameshwar, Wakhari, Subhash nagar and Gunjal
nagar depends upon the Kishor Sagar reservoir for water

supply.

| MATERIALS AND METHODS :

Water Supply Scheme Reservoir Sample, Kishor
Sagar is located 3.5 km away from Dcola Tahsil. The Water
Samples were collected rundomly from reservoir in Polythene
bottles from July 2013 to February 2014, The Water samples
were brought in to Laboratory for the estimation of various
physico-chemical parameters like pH, DO, TDS, Total
Hardness, Calcium, Magnesium, Sodium, Chlorides,

BIONANO FRONTIER Vol.7(2) July - December 2014

Alkalinity and Nitrate. For the analysis of water, procedure
given in standard methods i.c. APHA (1989) and Trivedy &
Goel (1986) were followed. The parameters for water quality
are determined by the intended use. Work in the area of water
quality tends to be focused on water that is treated for human
consumption, or in the environment. Water samples collected
from reservoir preserved, transported, and analyzed in
Laboratory.

Table- Physico-chemical parameters of water samples
collected from reservoir from July 2013 to February 2014,

l RESULTS AND DISCUSSIONS: |

pH - The pH is a measure of the intensity of acidity or
alkalinity and measures the concentration of hydrogen ions in
water. Ithas no direct adverse effect on health, however, a low
value below 4.0 will produce sour taste and higher above 8.5
shows alkaline taste. A pH range of 6.5-8.5 is normally
accepted as per guidelines suggested by IS1, In the present
study, the fluctuation of pH in the samples was from 7.90 to
8.20. The maximum pH (8.20) was observed in July 2013 10
September 2013 and in December 2013, While minimum pH
was observed in October 2013 and November 2013, Similar
observation was made by Manoranjini and Johnson (199%).
The variation in pH may be due to the condition of earth and
minerals present.

Turbidity - The measurement of Turbidity reflects the
transparency in water, [tis caused by the substances present in
water in suspension. In natural water it is caused by clay, silt,
organic matter, phytoplankton and other microscopic
organisms. In the present study the Turbidity mnges from 0,74
to 2.20 NTU. In the reservoir Turbidity was found within the
prescribed limits (BIS S NTU and ISHIONTLU),

Total Dissolved solids (TDS) <Total Dissolved solids (TDS)
are a measure of the solid materials dissolved in the reservoir

Print ISSN 097?-0878. Onling : 2320-9593, www.bionanofrontier.crg



. ide ran, of
water. This includes salts, organic mal{:ﬂﬂls- ?8:;?50 mg;/l_)
nutrients 1o toxic materials, The maximum & ' TDS (254
was observed in December 2013. While mmll9ﬂ:‘l” found total
mg/L) was observed in August 2013, Todd ( 1000ppm, which
dissolved solids of fresh water was lesser than

can be used safely for drinking purpose. A

Total Alkalinity (TA) - the alkalinity in natural wmerdns :::sed
by Bicarbonates. Carbonates and Hyjdmx‘lds an el
ranked in order of their association with high pH values. &
present study alkalinity was ranged from 110 mg/L ¥
December 2013 to 144 mg/L in September 2013,

Total Hardness (TH) — the standard valuc of Total Hardness
specified is 300 mg/L by BIS, WHO and 1S1 is potable, beyond
this limit it causes problems to the human health. ln_the present
study the Total Hardness varied between 148 mg/L in February
2014 and 192 mg/L in October 2013.

Calcium (Ca) -~ Maximum value of Calcium (72.0 mg/L) was
noted in October 2013, while minimum (60.0 mg/L) in July
2013, The standard unit of Calcium specified is 75.0 mg/L. The
results indicate that the water of reservoir is suitable for
domestic purpose,

Magnesium (Mg) - Maximum value of Magnesium (28.0
mg/L) was noted in July 2013 and October 2013, while
minimum (24.0 mg/L) in August 2013 and in December 2013,
The specified unitof Magnesium in 30.0 mg/L. So the reservoir

0.) - A limit of 45 rpg{l.. has been Prescr
g::sra:: ;:3 ; ’)a“d ISI for drinking water Supplieg
concentration above 45 mg/L. may be ha‘m'uﬁ.l 0 hy Iy
nealth. The value of Nitrate in the reservoir IS ranged frgr

2. 6mg/Lto38.6 mg/L, which is within the limit,
f:l;loride(CI)'In the study area there is no significqn change
in chloride concentration and is r_angcd fron_| 55.0mg/L 1, iy

/L, found below the pcnmssmlc vn'luc i.c. ;so mg/L iy
bmecau‘se of no waste matenial added in the river gy well 5
reservoir. :

a) - Maximum value of Sodium (7.0 mg/L) y,
f:d;e? :: l()Neogmbet 2013, while t_ninimum (70.0 mg/L)in Ju:;
2013, This is suitable for domestic purpose.

Dissolved O, (DO) - The dissolved oxygen (Do)
concentration present in water ycﬂects atmospheric
dissolution, as well as autotrophic and heterotroph,
processes that respectively , produce apd consume oxy ey
The oxygen deficiency was never noticed in the reser o
during the study period. DO ranges from 1.40 mg/Lto 9
mg/L. whereas the prescribed limit for DO by WHO i s

et On the basis of above Physico-chemical param.
itis concluded that, the water of the reservoir of the study 3
is within the range prescribed by WHO, BIS and ISI stand 45
for drinking water.

water is suitable for dninking purpose.
Standards for Results of water sample reservoir
Parameters Domestic water Uit
BIS | WHO ISt July | Aug | Sep. | Ot Nov | Dec, | Jan Feb. AVG MA MIN
pH 13 .13 13 13 13 13 14 14 X
65- 165 |65 |82 [82 82 [79 |79 [82 |80 150
85192 185 fo _lo Jo Jo Jo lo [0 [o° |*” g.z 3'9 B
Turbadity 5 - 0 3 4
bl ] gz 'IJ é 2 é A 114 L6 [O7 [07 [136 |22 (o7 170
6 |6 |a 4 0 4 *
Total Dissolved sol- | 500 | 500 | 1500 | 264 | 254 | 278
Tl D 268 1350 1350 [320 [ 320 313 1350 253 | Mg/l
Total Alkalirity 200 | - 600 [ 136 [ 122 [ 144 |13
Yo 20 1o 2922 125 @ e Mg/L
Total Harduwss (TH) 7300 7300 | 300 [ 158 [ 175 | 180 | 192 [ T80 180 1154 1ag [ 170, [ 192 148 M/
Calcium (Ca) ST T 7 Té 16 |62 [ TesTs . ’
2
Magnesium (Mg) 30 150 30 |28 |24 260 |28 26 24 gz gﬁ gz ;: gg WMg/l‘.
Niuate (NQy) a5 - 12136 158 T3 [0 2155 331337 [ 3% :
n - 6 18 16 lo |2 4 a ol el b gz My/L
500 | 600 |56 IS5 [38 |58 [s6 T3 $5. |55 [564 |58
— 6 lo |4 le |3 3 4 0 il & 55. | ML
Lm (Na) 00 1150 0 |70 [72 [75 |22 |72 158 76 |76 |38 |78 '7:, N
Dissolved O, (DO) 3 - 30 Tt |79 14 |2 - —
. ] y : 4 126 1287137 [30 230 153
8 14 [o Jo |4 Jo |o |o o lll ol s
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Abstract

Groundnut {Arachis hiypogea L.) is the major edible oilsced crop of India, It accounts for 45% of the area and 55% of the
production of total oliseeds in the country. It also accounts for 43% of total oil production in the country. Within the
country, Andhra Pradesh ranks second in both area and production. The crop is grown in rainy (85% area), post-rainy
(10% area) and summer (5% area) seasons. The rainy season groundnut is generally Rainfed, while post-rainy and

groundnuts are irrigated. Productivity of the crop is however low, primarily because of its cultivation in marginal
and sub-marginal soils under Rainfed conditions subjected to frequent droughts, poor agronomic practices and low levels
of input, use of traditional low yielding varieties, incidence of insect pests and diseases. The average yield of Kharip
groundnut in India is extremely law, 750 kg/ha, compared to yields at over 3000kg / ha in the developed countries, In this
research paper Forty eight farmers were selecied from rural Tahsil ie. Kalwan of Nashik District. All farmers are
grouped into four classes A, B, C and D. Group ‘A’ and ‘B’ farmers were supplied Rhizobium biofertilizer packets for
sced dressing. Farmers were communicated by seed dressing at h at fields, supplied pamphlets, arranging poster
show in respective villages. To derermine per hectare yield, pods were harvested and weighed separately. The pod yield of
treated plots was compared with untreated plots. The pod yield data was recorded, wabulated and statistically analyzed.

The pod yield increases by 18 1o 21 B, which is stimulatory for Gi dnut in Kharif
Keywords: Bio-fertilizer, Communication Modes, Groundnut, Rhizobium..
Introduction Material and Methods

In India 1985 -86 some 7.4 million hectare land was brought
under cultivation and 4.7 million tones of dried pods were
harvested and 1986 — 87, some 7.15 million hectare land was
under cultivation of groundnut and 6 .06 million tones of dried
pods were harvested. This indicates that in India 0il seeds
accounts for one ninth of the total agricultural production and
ranks next 1o food grains in importance. The crop productivity
is directly relsted with use of manures and fertilizers,
Fertilizer consumption in India is very low, Small and
marginal farmers are unable to purchase and use chemical
fertilizers. The availability of bio-compost from domestic
cattle's is reduced due o a pressure on forest for fodder source
and decreased number of domestic animals. The small
landholders of the study arca are not applying chemical
fertilizers or FYM to groundnut fields presently, This had
seriously affected the soil fertility and total soil hygiene. Our
soils are mostly nitrogenous deficient, There is scope for
production und use of nitrogenous fertilizers. The chemical
fertilizer causes impact on soil micro flora and fauni. In such
situation it is. need of the day to develop new casy low cost
eco-friendly technology, which reach to small farmers. The
:lu of Rhizobium bio-ferntilizer for groundnut is best answer (o
| ubove.

International Science Congress Assoclation

The present study was camied out in the twelve villages
KalwanTahsil during the crop season of 2006 and 2007, Eight
farmers from each village likewise from twelve (total-96) were
selected and grouped into four classes, in which forty eight
were experimental and forty eight in control group.

The expenimental farmers were again sub grouped in to two
categories having twenty four farmers in cach. The farmers of
I* group of twenty four farmers were provided 250 gms.
ofRhizobium bio-fertilizer. The 1™ group of twenty four
farmers was advised 10 use Rhizobiwm bio-fertilizer along with
chemical fertilizer. The I1"group of sample farmers of control
group ie. twenty four farmers were allowed to use only
chemical fertilizer and IV® group of twenty four farmers was
allowed to followed traditional method of Groundnut
cultivation',

Investigators made field demonstrations of seed dressing of
Rhizobiwn bio-fertilizer to Groumdnut at the farmer’s field.
The communication to the farmers midde by printed matter,
pamphlets of use of Rhizobium bio-fertilizer technology,
Message oriented booklets ete®,
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s and Discussion Table-1
R Attitudinal behavior analysis on dissemination of technology
The role of effective communication modes in dissemination towards society
of information, use of effective communication modes Category of farmers | Number of sample farmers | %
changes the attitude of farmers and their Adoption behavior Positive with Active $3.12
were studied™ ?, The ficld demonstrations of improved agro- participation 51 +3:12
technology were directly affects the adoption behavior of Followers 3 21.87
farmers® *. Table-1, table-2, figure-1, table-3, table-4 Traditional 74 3500
Total 96 100
Table-2
Attitudinal analysis of sample farmers on adoption of technology
Sr. No. Innovation adoption category of Farmers No. of farmers %
I InnovatorFarmers 1 1145
2 Early adopter Farmers 13 1354
3 Early majority Farmers 27 2812
4 Late majonty Farmers 21 21.87
5 Traditional minded Farmers 24 25.00
Total 9 100
¥ Innovators
> Early adopters
M Early majority
* Late majority
® Traditional mind
Figure-1
Graph showing attitudinal analysis of sample farmers on adoption of technology
Table-3
The grouping of ple farmers
Sr.No. Groups of Sample farmers Class ration purpose
I Mandir™ ] Use of Rhizobium bio-fertilizer
2 1™ andIV™® Il Use of Rhizobinm bio-fertilizer and chemical fertilizer
3 Viandvi® m Use of chemicul fertilizer only
Kl VIITandVIT® Y Traditional method of Groundnut cultivation

International Science Congress Assoclation -
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Table-4
Groundnut production data of sample farmers of two crops seasons 2006 and 2007
Sample | No. of Average yleld of Groundnut/year Yield increases or decreases % of yield
group | sample quinfacre quin/acre inJacre
farmers | 2005* | 2006** | 2007** 2006** | 2007%* 2006+ | 2007°*
A 24 227 264 270 0.37 043 16.11 20.06
B 24 234 271 282 0.39 0.48 16.52 20,04
C 24 220 231 242 0.1l 0.22 573 411
D 24 219 220 221 0.0 0.02 0.5 1.06

* -Before communication  ** -After communication

Conclusion

Tablel shows that 51 farmers (53.12%) showed positive
attitude and active participation to adopt and spread the
technology to other farmers in future. 21 farmers (21.87%)
assured to adopt the technology if found econamical to them.
24 farmers (25%) did not express positive or negative
approach on di ination of  Rhizobium bio-fertilizer
technology 1o the society.

Table 2 reveals that out of mnety six farmers 51 farmers
(53.12%) showed positive attitude of adoption and were eager
1o know detail information about Rhizobium bio-fertilizer
technology, those were categorized in three groups ie, 11
farmers (11.45%) inpovators, 13 farmers (13.54%) were
adopters and 27 farmers (28.12%) were early majority. The 21
farmers (21.87%) showed positive attitude, but did assured 10
adopt the technology in the first year, They decided 10 observe
the field trials, results of neighbors and then undertook field
trials in their fields in the next year. The 24 farmers (25%)
were traditional minded and did not expressed either positive
or negative attitude®.

Table 4 reveals results related to the yield of Groundnut
recorded by investigators before communication (in year
2005) and after communication (in year 2006 and 2007), The
experimental groups A and B of sample farmers who used
Rhizobiwm bio-fertilizer showed increase in yield 16,11% and
20.06% in 2006 and 16.52% and 20.04% in 2007, The control
group of sample farmers C and D has very less increase in
yield'.

From above data it can concluded that the groundnut yield

increased significantly due to the application of Rhizabium
bio-fertilizer and effective communication of improved

International Science Congress Association

technology to the farmers increases awareness among
Groundnat cultivars®,
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ABSTRACT : Wells are imporiant water resources used for waer supply snd rrigation t the field in Nashik divtict. In the Sty

»

area, because of low rainfall diring riny season and no reservoirs, the water level goes mach deep in coil, The farmers dig out the

tube wells for domestic as well as irrigation. A change iv pH of
pH of drinking water should be in the range 0f 6.5 10 8.5. In natural
2s Carbonates, Chlorides, Sulphates, Nitrates and cations such

tube well water is an indicator of increasing po.llmion.A’s per 151,
water, salts and chemical compounds comprised of ansons such
as Potassium (K), Magnesinm (Mg). Calcium (Ca), Sodium (Na)

In nural parts of Nashik district people face scarcity of potable water or e water used for drinkingt purpose i¢ not properly

filtered. The present work deals with the study of physico-chemica
villages in Kalwan Tahsil of Nasik District (Trivedy and Goe! 1986

i . selected
lanalysis of water swmple collected from tube wellso
). Normally the tube wells go as duep as 400 feet o more. The

results obtained from the study revealed that the drinking water quality or status of the tube wells remained safe during the sudy

period (WHO 1984). Physico-chemicai properties of the tube

parameicrs are within the range presenbed by BIS, WHO and ISE

well water carried out from March 2013 to Feb. 2014 shown that, the
standards for drinking and irrigation puspose.

| Keywords: Wamrmw%qmlnybmkmswth,l.rm!gn.wwﬂao .
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Water cavers T1% of the Earth's surface, and is vital
for all known farms of life. Only 2 5% of the Earth's water is
fresh witer, and 98 8% of that water is in ice and groundwater.
Natara! water, whether in the atmosphere, on the ground
surface, or under the ground, always contsins dissolved
mincrals and gases as a result of its interaction with the
atrmosphere, mincrals in rocks, organic mater, and living
organisms.

Surface wells are one of the most umportant water
resources used for water supply and irrigation, but because of
heavy deplete of water for irrigation the water level goes inlo
much depth in the study arca, So the farmers dig out the tube
wells for supply of water for domestic and irrigation purpose.
The colour of water is depends on the ingredients mixed in the
water  Turbidity may be due to organic and inorgamic
constituents. Organie particulates may harbor
ricroonganisms. Thus, turbid conditions may increase the
possibility for waterborne disease. A changing pH in a strcam
can be an indicator of increasing pollution. As per IS1 pH of
drinking water should be in the range of 6.5 10 8.5, In natural
waters, salts are chemical compounds compnsed of snions
such as Carbonates, Chlorides, Sulphates and Nitrates
(primarily in ground water) and cations such as Potassium (K),
Magnesium (Mg), Calcium (Ca) and Sodium (Na) (APHA
1985). If there are additional inputs of dissolved solids 1o the
system, the balance is altered and detrimental effects may be
scen, A low DO would indicate poor water quality and thus
would have difficulty in sustaining many sensitive aquatic
lives,

Water is mankind's most precious resource, and one
of the most important necessitics for existence of Human Life,
Unfortunately it is often contaminated with impuritics such as
organic, inorganic contaminants and microorgunisms. Over
&0% of all Infectious Discases arc causcd by Water Bome
Contaminants. Without good water supplics people can cause
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1o all types, of ilIncsses, the majunily of which can take Irnet
The comaminated water also causes different discases in
cultivated crops. All this has prompted 10 undenake this
research

Kolwan is a Taluka place located ot distance of 7¢
Km from Nasik distnct. It lies between 19735 and 20°52
north latitude and 73°16' and 74°56" east longitude. Al
selected villages are having water supply facihity, but majority
of the people live in farm and uses water from wells &tube
wells for drinking and irmgauon, Contaminants that may be in
untreated water include microorganisms such as viruses and
bactenia; inorganic contaminants such as salts and metals,
organic chemical contaminants from  pesticides and
herbicides Water quality dependds on the local geology and
ceosystem, as well as human uses such as sewage dispension
The complexity of water quality as a subject is reflected in the
many types of measurements of water quality indscatons

The \Vater Samples were collevied randomly from
five different stations in Polythene bottles in March 2013 10
February 2014,

The Water samples were brought in to Laboratony for
the estimation of various physico-chemical pammeters hike
pil, Turbidity, Total Dissolved solids (TDS), Total Alkalmoiy
(TA), Total Hardness (TH), Calciam (Ca), Magnesium (Mg,
Nitrate (NO,), Chloride (C1), Sodium (Na), Dissalved O (DO)
were estmated in the laborutory by usmg standard metinaks
(Trivedy and Goel 1986) The parameters for water quality arc
determined by the intended use Wik i the atea of watee
quality tends to be focused on water that (s treated for human
consumption, or in the environment. Water samiples collecied
from flve different statbons, preserved, transported, and
analyzed i Laboratory
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; on of hydrogen ion in
watee. It has no disect adverse affect on health, however, a low
value. below 4.0 will produce sour taste and higher value 8.5
shows alkaline taste. A pH range of 6.5-8.5 is normally
acceptable as per g\ﬁd:iims suggested by ISL. In the present
study. the fluctuation of pH in the samples was from 7.90 to
8.20. The average pH is 8.08 (APHA 1985),

Tbe soh@s found in water consist of both inorganic
and organic materials, such as soil particles and small picces of
vegetation respectively. They are an important water quality
concern because the cause Turbidity, In the studied water
samples the average Turbidity was found 1.55 NTU. This is
much below the standards given in BIS (1993) and ISI.

' : The total dissolved solids {TDS) in water consist of
inorganic salis and dissolved materials. The highest Dissolved
solids valuc is found in a water sample collected from Wadi
(Bk.) which is 350 mg/l, while the water samples collected
from Dahyane, Eklahare and Niwane arc Jower in orderi.c. 278
mp/l. 268 me/. 264 mg/l respectively. The lowest TDS value
found in sample collected from Navi Bej showed 254 mg/,
(Manoranjiniero/ 1998)

The highest total hardness as CaCO, is found in a
water sample collected from Eklahare which i1s 192 mg/l. The
waler samples collected from Dahiyane, Wadi (Bk.) and Navi
Bej are in Jower order 180 maf, 180 mgl. 175 mgl
respectively, The lowest CaCO, value found in sample
collected from Niwane showed 1 58 mg/l.

The highest Calcium value is found in a water sample
zollected from Exlshare village which is 72 mg/l, but the water
samples collected from Wadi (Bk.), Novi Bej and Dahyane arc
jower in order shows 68 mg/l, 64 mg. 62 mg/l respectively.
The lowest CaCO, value found in sample collected from
Niwane s 60 mg/l.

The highest Magnesium valtue is found in 3 water
sample collected from Niwane and Eklahare which is 28 mg/l,
but the water samples collected from Dahyane and Wadi (Bk.)
arc 26 mgl. The lowest Mg vaiue found in sample collected
from Navi Bejis 24 mp/l.

Chloride occurs naturally in all ypes of water with a
very low concentration. Chlorides are important in detecting
the contamination of water, The highes: Chloride value is
found in 2 water sample collected from Eklahare  village
which is S8.6 mgA, but the water samples collected from
Dahyane, Niwane and Wadi (Bk.) are lower in order shows
that 58.4 mg/l, 56.6 mg/l and 564 mg/l respectively. The
lowest Chloride value found tn sample collected from Navi Bej
is 55.0 mgA. In the studied samples of tube well water, the
average concentration of Chlonides was 57 mg/l and it is very
less as prescribed by BIS (1993) and 1S].

Sodium (Na) in excess amount increases individual
risk of hypencnsion, heart discase, and stroke. The highest
sodium content is found in a water sample collected from
Dahyane village which is 75 mg/l., but the water samples
collecied from Navi Bej, Wadi (BL.) and Eklahare was 72 mgA.
The lowest Sodium value found in sample coliccted from
Niwane which is 70 mg/l. (Sonawane 2009)

Dissolved O, res! measures the amount of life
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sustaining oxygen dissolved in water. Itis essential for aguatic
life. A low DO (less than 2 mg/l) would indicate poor water
quality and thus would have difficulty 1n sustaining many
sensitive aguatic lives. The highest amount of dissolved 0, is
found in a water sample collected from Eklahare which 1 2.30
mgA, The watzr samples ccllected from Wadi (Bk.), Niwane
and Navi Bej are lower in cider shows that 2.64 mg/l. 1 98
mg/l and 1.94 mg/l respectively. Lowest amount found in
sample waler of Dahyanc is 1 40 mg/l. (Dayal and Gopal
1992)

The results indicate that most of the water quality
parameters were in the permissible limits in the study area of
five different collection stations. So the water from the
collection centers is fit for drinking and 1rngaton purpose.
(Dhembare and Poodhe 1998, Aher ct.al. 2000)
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Table- Physico-chemical parameters of water samples collected from five different stations from March. 2013
to February 2014,

Standards for
Paramneters Domestic water Collection stations AVG. | MAX. | MIN. | Unut
Navi Wadi
BIS | WHO | 1Sl | Niwane | Bej | Dahyane | Exlahare | (Bk.)
pH 65-| 65- | 65-| 820 |820| 820 390 | 700 | 808 | 820 | 790 | -
851 92 | 85 O
Turbidity s . 10 | 220 | 140 1.26 a6 | 146 | 155 | 220 | 1.26 | NTU
Total
Dissolved | 500 | 500 |1s00| 264 | 254 | 278 28 | 350 |282¢ | 350 | 254 | Mgl
solids
(TDS)
Total
Alkalinity | 200 - | 600 | 136 | 122 | 144 122 120 | 1288 | 144 | 120 [ Mg/L
(TA)
Total 300 | 300 [ 300 [ 158 | 175 | 180 192 180 | 177 | 192 | 158 | Mg/l
Hardneys
(TH)
Calcium 75 | 100 | 75 | 60 | 64 62 7] B8 | 652 | 72 | 60 | Mg
(Ca)
Magnesium | 30 150 30 28 24 26 28 26 264 28 24 Mg/l
(Mg)
Nitrale 45 | - | a5 | 226 |38 | 386 380 | 312 | 3344 | 386 | 226 | MgL
(NOy)
Chloride | 250 | S00 | 600 | S66 | S50 | 584 586 | 564 | 57 | 586 | 550 | Mgl
€
Sodium 200 150 | 10| 70 | 72 75 2 72 | 22| 15 70 | Mgl
(Na)
Dissolved | S - | 30| 198 [194] 140 280 | 264 | 2.5 | 280 | 140 | Mg,
0, (DO)

* NTU- Neflometric Turbidity Unit
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CONSTRAINTS FACED BY TARGET FARMERS IN ADOPTION OF
RHIZOBIUM BIOFERTILIZER TECHNOLOGY IN DEOLA TEHSIL
OF NASHIK DISTRICT, MAHARASHTRA

Aher D. K,

Savitribai Phule Pune University,
KRA, Arts, Science and Commerce College
Deola, Maharashtra, India.

ABSTRACT

The broad objective of this study was to communicate and transfer the adoption of Rhizobium
biofertilizer technology by various methods of communication for groundnut growers. It is also
attempted to understand various constraints faced by groundnut growers of study area, In this
research paper 96 farmers were selected from rural Tahsil i.e. Deola of Nashik District. The
behavior of farmers is influenced by the socio-psychologicul and socio-personal situations in
which they have dwellings. Accordingly the personal characters were studied in relation to
adoption of Rhizobium biofertilizer technology with the help of different methods. Constraints
faced by target farmers in adoption of Rhizobium biofertilizer technology are unreliable rain fall
patterns, pest and diseascs, socio-economic status of farmers, failure of communication media to
reach in the area, lack of awareness and traditional mind psychology of farmers about improved
agro-practices, high cost of chemical fertilizers, as well as the high percentage of illiteracy among
the farmers acts as main constraints for non-adoption of improved practices.

Keywords: Constrains, Biofertilizer, Rhizobium, Communication Modes, Groundnut etc.
INTRODUCTION:

In India 1985 86 some 7.4 million hectare land was brought under cultivation and 4.7 million tones of dried
pods were harvested and 1986 — 87, some 7.15 million hectare land was under cultivation of groundnut and 6.06
million tones of dried pods were harvested. This indicates that in India oil sceds accounts for one ninth of the
total agricultural production and ranks next to food grains in importance. The cro

related with use of manures and fertilizers. Constraints faced by target farmers i
biofertilizer technology are unreliable rain fall patterns, pest and diseases, socio-economic status of farmers.
failure of communication media to reach in the area, lack of awareness and traditional mind psychology of
farmers about improved agro-practices, high cost of chemical fertilizers, as well as the high percentage of
illiteracy among the farmers acts as main constraints for non-adoption of improved practices. Adoption ukl.' any
new improved technology by farmers is the most complex process. It may take few mom.h's to t!;w rears o
develop awarencss for final adoption by individual farmer. Non adoption of improved agricultural ,.,gu;c; in
general and modemn methods of farming under study in particular as commonly known as nun‘btf:c‘d to non
adoption of information by target farmers. As to understand the constraints for non adoption of new i ed
technology it was witnessed that, farmers had a lot of difficultics with them in the e g

. ; process of adoptio setting
information. In the present study, an attempt was made 1o know the main constraints, TR

P productivity is directly
n adoption of Rhizobium

Material and Methods:

The present study was carried out in the six villages of Deoln Tehsil during the ve . .
from each village likewise from six (total-48) were sclected. & fhe year 2013 - 2014. Eight farmers

VOL-VIL, Special Issue—(3).Dec. 2016 [140]



A —.g-—'Warn - International Re
e M’“‘ Joumal = ISSN 22314172

s o 4 was used to collect primary data, cultural practices,
ved methods and role of Rhizobium biofenil ) 3 s .
impro The researcher personally C0nlac!edmlhzcr technology etc. All questions are armanged in a logical

::wng\'VCYCWHCCted and recorded 10 target farmers at their home or their respective fickds, The

Results And Discussion:
1-Ages-

The age of groundnut growers considered as controlling factor of their behavior in respect of their cultural
activities in the field. The target farmers are classified on the basis of age as shown in table 1.1,

Table-1.1- Distribution of target farmers according to their age:-

[ g Age Catego No.
Gn:up (yrs.e)x > Respon::ms percentage mean Range
20-30 13 13.54
I 31-40 34 35.41
[T 41-50 12 3333 24.99 21-70
" 51-70 17 17.70

Pie Chart- Distribution of target farmers according to their age:-

20-30
41-50

The data of the target farmers (Table-1.1) revealed that the majority of the target farmers belonging the age
group between 31-40 years. The oldest target farmer was 70 years old and the youngest target farmer was 22
years old. The average age of the groundnut growers Were 25 years. The age old target farmers were seventeen
and below thirty of target farmers were thirteen.
2- Education:-

ion i$ very important p _
the world better as it gives shape and direct
become more prone to change. The education

for mental progress of individuals. The peoples can leam as well as know
rocess jon to their thinking process. Therefore the educated individuals
level of the target farmers of this study are shown in the table 2.1

Table- 2.1 - Distribution of target farmers according to their education
Grow = ducation CAleROTY_ No. of respondents | Percentage Range |
;= | Education between 1*to 44 45.83
T Eaucation berween 5" 127 ganiard 7 i
[ 1 Education bc(weejrg,ﬁm 7 7.29
Education from!1” to above e 96 wo [

cation:-

Pie Chan- Distribution of target farmers according fo their edu
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Category- Educatlon
7%

o —

[ 110 4% standard |
sov 510 7h sandard |

[ 210107 sandard |

| &omii* 0 above il

29%

The stud i

E tscats d’; :ioed‘:::;mal' Slilll}ls of gl;oundnut growers shows that, the highest percentage of target farmers
B6. 1747 Highcu? . ry level is 45.83%. The percentage of target farmers educated up to seventh standard is
e Aevel o ducztil:)?'g'n !fvel of target farmers is very low i.¢. 7.29%. The farmers of study area have very
Butler (1995). . Similar distribution were noted by Kebede, Gunjal and Coffin (1994), Klotz, Saha and

Area of Land holding:

Thg qgricul(ural land_ is the main source of the farmers. The area of land holding of farmers decides the level of
their income and social status also. The study is related to the distribution of target farmers according to the area

of land holding shown in table 3.1.

Table — 3.1 - Distribution of target farmers according to the area of land holding.

Group Category No. of respondents Percentage
I Marginal land between | to 4 acre 29 30.21
n* Small land between 5 to 8 acre 47 48.96
™ | Big land between 9 to 15 acre 11 11.46
V" | Other i.e. more than 15 acre 09 937
Total | 96 100 ]

Pie Chart- Distribution of target farmers according to the area of land holding:

Criteria-Area of Land holding
9%

30%r 1to4 acre J

r 9 to 15 acre J

[ more than 15 acre |

49%
e Jand on®

d that 29 target farmers (i.e. 3J0%) were marginal havin o3
nd 1"

nging to the group of small landholder, having 1

) belonging to this group. The 111" and v group ©
are marginal !

olding reveale
ber of target farmers belo
farmers (i.c. 49%
Jand. Thus in the study area majority of target farmers

the area of land h
aximum num
ht acre. Forty seven
mparatively small

The study on
to four acre. The m
between five to €1

st farmers have €O

small landholders.
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ow,pgdon:
. is the main occupati
Farming IS upation of the syd
: ing etc. The classi : y area, S
service, fishing ¢ classification of the target rm%:;co:i,:ehe target farmers had some side business like
Table- 4.1- Distrib . basis of occupation is shown in table 4.1.
" Group :‘i:’n of target farmers according to their occupation
. ategory :
l‘“‘d Farm!ng as main business No. of respondents | Percentage
i Farming and laborer 58 60.41
111 l'tanmn& and domestic busi 27 28.12
vlh = 1Ness 07
- Farming and service o 1?3
o= Total 9 1.00

pie Chart- Distribution of target farmers according to their occupation:

Category- Occupation

% 4%

[ Farming and taborer |

28%

61%
I Farming and domestic business

I—FMM service J

i i ~aled that, majority of the target farmers i.e. 58
The data o ot farmers in relation (o t reveal :
(60.41%) \:etrzriad Sle main occupation is farming. The occupation of 27 target farmers were had farming and
a8"':‘-'ultuml laborer. The [ and v® group of target farmers (i.e 7.29% and'4. 17%) are less in number and has
occupation as famling and domestic business and farming and service respectively.

S- Innovativeness:- L
Innovativeness is the tendency of an ‘mdmdua s | on
compared to other members in the society- lnnoval;vc

individual in using Rhizobium biofertilizer technology

shows the distribution of target farmers: .
t farmers according to their innovativeness

heir occupation

n the adoption of new improved technology, as
nt study refers to relative carliness of an
rimental years. The table 5.1

earlier |
ess for the prese
ied during three expe

Table- 5.1: pistribution of targe
No. of respondents Percentage
g ' 14.58
' 2 7o
edium 7 — 5833
¢ ‘ : 100

2
h |
2 e —otal | 96
{o their Imwvullvcncss:

rs accordlnﬂ

Ple Chart- Distribution of target farme
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Criteria- Innovativeness

15%

Low

27

E.

!n the present study the data indicates that 58.33% target farmers were high innovativeness followed by medium
i.e. 27.08% and low innovativeness i.c. 14.58% for all activities of Rhizobium biofertilizer technology. Same
findings were reported by Wibunphong (1994) and Nagaraj, Lalitha and Lalitha (2000).

6- Information seeking behavior:-

Information seeking behavior is psychological character of human being, in which he sccks to collect

information from various sources to fulfill his nced of knowledge. The table 6.1 shows the classification of
target farmers according to their information seeking behavior.

Table- 6.1- Distribution of target farmers according to their information secking behavior

Sr. No. Category No. of respondents Percentage
1 Low 21 21.88
2 Medium 49 51.04
3 High 26 27.08
Total 96 100

Pie Chart- Distribution of target farmers according to their information secking behavior:
Category-information seeking behavior

-

22%

Low

Medium

i

51%

In the present study it is found that 21.88% of target farmers had low information seeking behavior, while
51.04% and 27.08% of target farmers had medium and high information sceking behavior respectively. The
earlier workers like Baldeo sigh (1990), Khatik (1997) and Shinde and Bhoite (2003) reported that, relationship
between information seeking behavior.

7- Constraints faced by farmers in adoption of improved  agricultural practices:-

The information collected from targel farmers in relation to less yield and the problems which are responsible
for the losses in groundnut cultivation. It was found that unreliable min full paterns, pest and diseases, socio-
economic status of farmers, lailure of communication medin to reuch in the sren, lack of awareness and
traditional mind psychology of farmers about impmvc«l agro-practices, high cost of chemical fertilizers, as well
as the high percentage of illiteracy among the farmers icts as main constraints for non-adoption of improved
practices. Adoption of any new improved technology by farmers is the most complex process. It may take few
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few years to develop awa A
p reness for final adoption by individual farmer. Non adoption of improved

moﬂlhs o X . 1
| practices in genera and m
P odem methods of farming under study in particular as commonly known
nts for non adoption

jeultura ¢
gributed to non adoption of informati
:sf:cw improved technology it was wiu::sns:g :ha;?c; farmers. As to understand the consirai
sdoption OF getting information. In the present smd' armers had a ot of difficulties with them in the process of
y, an attempt was made to know the main constraints.

Table- 7.1- Constraints faced by the t

;—T-Nl(ure of Co: arget farmers in adoption of improved agricultural practices

s onstraint e

2 [rrigation s No. of respondents Percentage |
) Lack of irrigation

in Irregular rainfall 41 42.70

m) __ Heavy rainfall 50 52.08

b) Chemical fertilizers 05 05.21

)] Low purchasing capacity

1 :on availability in time -;’7 59.38

1) o0 knowledge about recomm I 11.46

v) Low quality and adulterated i 31 32.29

v qu efficiency in groundnut field 07 7.29

Ic)) rl:hﬁl:zmlcous problems 3! 53.13

o knowledge about improved i
o . practices
i) Non availability of improved implements b 51.04

Pie Charts- Criteria - Irrigation
Criteria-Irrigation
f%

Lack of irrigation |

43%

[ Heavy rainfall

52%

Pie
Charts- Criteria - Chemical fertilizers:

e
-]
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Category- Chemical fertilizer

33% [ Low purchasing capacity ]
36%

l Non availability in time ]

ﬁo knowledge about recommended—l

pry
TuotT I

[ Low quality and adulterated

[ Low efficiency in groundnut field I

4%

7%
20%

Pie Charts- Criteria - Miscellaneous problems:

Category- Miscellaneous problems

33%

No knowledge about
improved practices

Non availability of
improved implements

67T%

From the above table 7.1 it is found that, S0 target farmers (i.e. 52.08%) were suffered due to irregular rainfall
for groundnut cultivation. The 41 target farmers (i.e. 42.70%) target farmers could not using modern agr
practices due to lack of irrigation facility and 5 target farmers (i.e. 5.21%) were suffered from heavy minfall. At
present there some high yielding varicties of groundnut, but because of various constraints the target farmens
only cultivates the two varieties of groundnut i.c. SB-11 and JL-24 in the sample villages. The earlier worke
reported the same constraints. Pawar and Patil (1983), Shrivastva and Singh (1990), Kharat and Kulkami ( tade)
reported that, the lack of awareness, knowledge of fertilizers, rainfall are the main constraints in agriculture !
tribal farmers. Jagtap and Kadam (1984), Ingale et.al. (1988), Trivedi and Patel (1996) also reported the same
Chote and Borkar (2000), Shinde, Bhoite and Sawant (2003) stated that, lack of knowledge about yvarow
recommended cultivation practices, non-availability of inputs in time and at reasonable priccst non-availability
of improved implements, inadequacy of laborers, and high rates of wages, lack of knowledge abovt
biofertilizers, low income, unavailability of literature, not showing of method and result demonstrations
extension agents to farmers were important constraints in adoption of technology:.

In the present study it was observed that, irregulor minfall patter, lock of knowledge about Rhizobium
biofertilizer, irrigation facility, shortage of labors, high prices of chemical fertilizers ete. were the mar
constraints of target farmers for groundnut cultivation. Thus the findings of researcher are agreed with studdies
of earlier workers. x

From table 7.1 it is clear that, the target farmer’s shows unwillingness about the chemical fertilizers becaus
farmer's from the study area are economically poor and many are marginal landholders. Thus they coub
purchase high priced chemical fertilizers. About 57 target farmers’ i.¢.59.38% had low purchasing capacity: '

¢ the
dn't
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o hasi i
fdﬂ"z.“s",o:‘o‘; 5,:? :;‘:f ‘:i::)acs'.:y . 0': farmers was constraing in using chemical fentilizers, In present
jnvestiga Ihad 20 knowhailge at;out (hargct farmers (59.38%) had low purchasing power, 31 target farmers
(32_29%) i e ¢ recommended doses to the crop and 07 target farmers (07.29%) had
complained about t I:d o;‘V quality and adulteration of chemical fertilizers.
The table 7"':?:?0“ aln;(i:l:“m 49'“"5‘” farmers (51.04%) had no knowledge about improved practices for

undn::a f;l:] c‘es arget farmers (25.00%) said about non availability of improved implements for
§- Problems of target farmers to control pest and discases:-
The pest and diseases in the study area is the important problem. The common discases and pest for groundnut
in the study area are Tikka dlsgasc. Fusarium wilt, root rot, leaf hoppers clc. the use of pesticides is of prime
importance for optimum crop yield, The use of costly pesticides to control the discases in the study area acts as
constraint by the small and poor farmers,

Table 8.1- shows the different problems faced by target farmers to control pest and diseases:~

No. of
Sr. No. Category respondénts -l:ertenlnge
| High price of pesticides B 72 75.00
2 Plant protection not possible due to continuous rainfall 48 50.00
3 Lack of knowledge about pesticides __ 1 42 43.75
4 Non availability of pesticides 13 13.54
5 | Neighbours not used pesticides - .l 60 62.50

Column chart- Problems faced by target farmers to control pest and diseases:-

Problems faced by target farmers to control pest and
diseasese

: | 2 3 4 5
Cutegory
I z
High price of pesticides s iy
3 4 P i us rainfall
3 Plant protection not possible duc’:dl; conlinuo
4. Lack of knowledge about pestic
5. Nonavailability of pesticides

Neighbours not used pesticides hat, 72 tiurgel firmer's e 7500% couldn’t using pesticides because

ofp:.. 1 the present study it was found ) ‘"l' 1 Tnck of knowledie about pesticides and 60 target fanmer's i.c.

62hlg}, price, 42 target farmer’s j.c. 43.75% hn ticides to control diseuses of groundnut in Kharip season,
o,

ing es . ' sides ¢ seticide
3% told that, their neighbours are nol using | the high price of pesticides and nsecticides, low purchiusing

inted out that,
Khnral and Kulkarni (1996) also PO'"“"" ¢ Vol VIL Special Issue—(5),Dev. 2016 | 147)
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capacity were acts as constraints for control the pest and discases. It is observed that, high price of pesticig.,
acts as the main constraint for the contro! of discases and pest in the study arca.
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ABSTRACT
Thse present work deals with the study of physico-chemical analysis' of water sample collected from wells and
wibe wells of selected villages in Deola tahsil of Nasik District. Normally the tube wells go as deep as 400 fees
o more, The results obtained from the study revealed that the drinking water quality or status of the wells and

ribe wells remained unsafe during the study period.

The present study demonstrates application of water quality

index in estimating the quality of the wells and tube wells water, which appears to be promising in the field of

water qualily management.”

Figure: 00 References: (4 Table : 01
| KEY WORDS: Water quality, Physico-chemical parameters

Introduction

Water covers 71% of the Earth's surface, and
is vital for all known forms of life. Only 2.5%
of the Earth's water is fresh water, and 98.8%
of that water is in ice and groundwater.
Natural water, whether in the atmosphere, on
the pround surface, or under the ground,
ulways contains dissolved minerals and gases
at u result of its interaction with the
stmesphere. minerals in rocks, organic matter,
atd living organisms. Reservoirs are one of
the most important water resources used for
water supply and frrigation, The colour of
water was depends on the ingredients mixed in
the water. Turbidity may be due to organic
aid/or  morganic  constituents,  Organic
patticulntes may  harbor  microorganisms.
s, turbid conditions may  increase the
possibility for waterborne discase. A changing
pH in a stream can be an  indicator of
increasing pollution. As per IS pH of drinking
wuter should be in the range of 6.5 to 85. In
natural ‘waters, salts are chemical compounds
comprised of anions such a4 carbonutes,
chiorides, sulphates und nitrales (primarily in
ground water) and cations such as potassium
(K1, miagnesium (Mg}, calcium  (Ca) and
sodium (Ngy', If there are additional inputs of
lisgolved solids to the system, the balance is
ttered and detrimental effects may be seen. A
low DO would indicate poor water quality and
thus would have difficulty in sustaining many
cositive aquatic lives, Water s mankind’s
Nkt precipus resource, and one of the most
Important necessitics for existence of Human
e Unfortunately it is often comaminated
Witk impuritics such as organic, inorganic
ontaminants and microorganisns. Over $0%
ol all Infectious Diveuses are catsed by Water

Borne Contaminants. Without good water
supplies people can cause to sll types of
illnesses, the majority of which can take lives,
All this has prompted to undertake this
research.

Materials and Methods

Deola is o tahsil place Jocated at distance of 75
Km from Nasik district. All sclected villages
are having water supply facility, but majority
of the people live in farm and uses water from
wells and  tube-wells for drinking and
jrrigation.  Contaminants that may be in
untreated water include microorganisms such
as virnses and  buactecny moeganic
contaminants such as salis and metals; ofganic
chemical contaminants from pesticides and
herbicides, Water quality depends on the local
geology and ecosystem, as well a8 human uses
such as sewage dispersion. The complexity of
witter quality as a subject is reflected in the
many types of measurcments of water quality
indicators. The Water Samples were collected
randomly  from five different stations In
Polythene bottles in November 2010 to
October 2011, The Water samples were
brought into laboratory for the estimation of
various physicochemical parameters fike pH.
DO, TDS, Fotal  Hardness, Calcium,
Magnesium, Sodium, Chlorides, Alkalinity
ond Nitrate were estimated in the laboratory by
using standard methods' * "' The parameters
for water quality ave determined by the
intended use. Work in the area of whrer quality
fends to be focused on water that 1s freated for
human consumption, or in the environtnent
Water samples collected from five differem
sations, preserved, transported dnd analyzed
in labormtory'™
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Results and Discussion

As per IS pH of drinking water should be in
between 6.5 to 8.5. If the pH of water goes
below 6.5 above 8.5 leads to harmful effects.
In present study it is observed that, the pH of
water  remained  alkaline  throughout.
Maximum pH (7.73) found in water sample
collected from Umrane and in lower order in
Bhaur (7.54), Pimpalgaon (7.45) and
Khuntewadi (7.15) while minimum (7.11) in
Meshi. The total dissolved solids (TDS) in
water consist of inorganic salts and dissolved

water samples collected from Pimpalgaon,
Meshi and Khuntewadi were lower in order
shows 122mg/l, 106mg/l, 100

respectively. The lowest CaCO; value found i
sample collected from Bhauris 18.7 mg/l. The
highest magnesium value was found in a waier
sample collected from Umrane which was
38.2 mgl, but the water samples collected
from Meshi, Khuntewadi and Bhaur are lower
in order showed that 18.6mg/l, 13.6mg/l, 52
mg/] respectively. The lowest Mg value found

Table 1. Physico-chemical parameters of water samples from study area.
Standards for
Parameters CoNsote Stations Mean Domestic water
Umrane | Meshi | Bhaur | Khuntewadi | Pimpalgaon BIS | WHO | 18]
pH 773 7.11 7.54 7.15 7.45 739 | 6.5- 6.5- | 6.0-
8.5 9.2 9
Dissolved solids 2385 615 390 795 409 9188 | 500 500 300
(DS) ppm
Total Alkalinity | Traces | Traces | Traces Traces l'races - - - -
(TA)
Total Hardness 716 184 n7 258 25 256 300 500 -
(TH) mg/lit
Caleium 143 100 187 106 122 131.6 75 100 250
(Ca) =
Magnesium 38.2 18.6 52 13.6 43 1598 30 150 100
(Mg e =
Chloride 1370 852 56.8 3479 113.9 394.76 | 250 500 600
(C1y mp/lit
Soditm 210 75 65 90 85 121 200 150 1350
 [Na) mg/lit
Dissolved O2 i 6.5 104 6.1 7.0 6,78 - - 30
(DO) ma/lit

materials. The highest Dissolved solids value
is found in a water sample collected from
Umrane which is 2387mg/l, while the water
samples collected from Khuntewadi, Meshi
are lower in order re 7935, 615, 409 mg/l
respectively, The lowest TDS value found in
sample collected from Bhaur showed 390
mg/l. The highest phosphates alkalinity of
CaHCO, found in Umrane sample water
(14.4mwl), lowest in Khuntewadi  water
sample (6.8mg/l,) and other decline in order.
The highest total hardness as CaCOs 15 found
in a water sample collected from Umrane
which is 716 mg/l The water samples
colleeted from Khuntewadi, Meshi and Bhaur
are in lower order 238mg/l, 184mg/d, 117
e/l respectively. The lowest CaCOx value
found in sample collected from Pimpalgaon
showed 25 mg/l. The highest Caleium value
was found in o water sample collected from
Umrane village which was 143 mg/l, but the

in sample collected from Pimpalgaon is 4.3
mg/l. Chloride in water may be considerably
increased by treatment processes in which
chlorine or chloride is used The highes
Chloride value was found in o water sample
collected from Umrane village which was
1370 mg/l. but the water samples collectst
from Khuntewadi, Pimpalgaon and Meshi ar
lower in order shows that 347.9, 113.6 and
85.2 mg/l respectively. The lowest Chlorid
value found in sample collected from Bhaur ¢
56.8 mg/).Sodium (Na) is an essential elemen
required for normal body function including
neeve impulse transmission, flud regulation
muscle contraction and relaxmtion. Howeves
it excess amounts, sodiumincrease

individual risk of hypertension, heirt diseass
and stroke. The highest sodium content wa
found in 0o water sample collected fron
Umiane village which s 210 mg/l but th
water samples collected fromt Khuntewad
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pimpalgaon and Meshi are lower in order and
shows 90, 85 and 75 mg/l respectively. The
jowest Na value found in sample collected
from Bhaur which was 65 mg/l. Dissolved O,
s essential for aquatic life. A low DO (less
than 2mg/l) would indicate poor water quality
and thus would have difficulty in sustaining
miny sensitive aquatic lives. The highest
amount of dissolved O was found in a water

ISSN 1971-6920 229

sample collected from Bhaurwhich was 10.4
mg/l and the water samples collected from
Pimpalgson, Meshi and Khuntewadi were
lower in order shows that 7.0,6.5 and 6.1 mg/l
respectively. Lowest amount found in sample
water of Umbrae is 3.9 mg/l. So the water
from the collection centers is fit for drinking

purpose.
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ABSTRACT

The cilisles aee one of the mast imp
wulers of lake, pond, ocexns and soilx with many ecto and endosymbiotic members, s
well as some obligate opportunistic parasites. Free living cilimes aro found in fresh,

cotmiran everywhere in

i groups of P

21 Augast 2014; marine, estuarine waters and in the soil. The p P ribed an Srylomyci
Accepted: 3 Seplomber 2014; pustulats Ehrenberg (1530}, (0. F. Muller, 1786) Ehrenberg, 1833 (O, E. Muller, 1786)
Ehreobery, 1838, S pustulure {Deshmakh, 2010) has found in fresh water poscs.
Koywords disches and uspecially more abandantly in min water bodses of Nashik dissnct.
A © 2014 Hilxle AN rights reserved
Protozon,
Estwarine waters, Soil,

The cilistes are one of the most importanl grougs of
Protozos, common almost ¢ there |y water (lake, pond.
and occars) and woils with many ecto and endaosymbiotic
members, a3 well a3 same obligate opportunistic parasitcs. Free
Wdﬂumfmmmmm.wmﬂmmmwln
1he soil.

An excellent source is o snllow semi permonent pond i o
furm yard. Any stream lurge or small, or any freshwater hole,
mymmnmmnhhnohmmm-u
tikely to be a valuable source of material. Such places us moist
crosches ar bark (crevices) In trees oc any other muoist or wiles
contining ailt, Nosting algal mats provide food. Cilin covering

Ciliases in general have grest power of regeneration, and the

P like reproduction is mare lex, & missing part can bo
replaced by mmple growih, Ualike cukaryotes, ciliaten have two
different nuclel; large palyploidious macronucleus and smaller
diploid micronucleus, The former s impoetaut for protein
synthesis, and [aner for reproduction, The maceo nuclei must be
oge 1 feom the mi Bei. In most. this oocurs during
seaual re o which In not wsaally (hrough syngamy bat
throagh conjugation. Joblet (1645-1723), hos dose pioneer wirk
on cilisture, miclei and contractile vacooles in ciliates. In the
eiglwcenth century Muller (1773, 1776 and 1 786) gave the st

i | 1 of ull pr

Extensive stadies have boon made during the last 80 years,
outstanding and noteworthy contributices in the

webodydlhumﬁmulpnufil.am}u‘"'_
charscteristic of this group and hesce the phylum  name

The cilintes possess = marked vaniety of molile systenmn
medmdliymuimm,tumhmmnuemm
wucnm_ntmwmhdmm-wimw
ndlllyunﬂwihuuuwhmmhuuy.w:mcnﬂwd
mwryiqioodmdmugmlm'!hmmmmotm
liluemmionmecellwfmmdlhmo(coadhlm
action made possible by close proximity of the cilia vuries
consldecably among the groups.

A cirrus s n composite group af cilin (a few (o bundreds of
dln)dhnupuhgmvdﬂudmlmdnﬂuﬁqhnum
Typically they are found in localized regions oa the coll surface,
When the cirri are lorgely localized on the ventral and anterice
wurfaces, the cilistes are characterized as hypotrichs, signilying
that the ¢imi are pesitioned benewth the cell, 1n othor species,
cilia e armingad in spirals (e.g. Spirotrichs) or 18 tibbon fike
asmomblages noat the ior ( ) broader end) of the
cell. Although many ciliwics exhibii rapid v impeessive
locomotion, others such a8 suctorian are sedentary and lack cilin
during most of their life cycle. These feeding (rophont) sLges
mmwwthemhynnlkuwurmd
boldfast.
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with
field of Prowozoology, covering cytology, cytochemistey,
life eycle assion, evolution, an uitr

and intec relationship & verity of p

Although ol cillaes conform, moeo or less, to the principlo
of nucledr dimorphism, they vary greatly in shape, sizo and
number of nuckei, The macronucless may be single compact,
rounded or kidney shapod,

lnuwmumbybimmuumnd
microaucled, either ar both, divide: o that the patental nucle are
oqually represented in both dauglwers. During sexual process of
coajugation, (wo individual {the comjugant) unite tempocarily.
Mi Jous, Or mi tei, of hoth divide twico, All bot ooe
of the resulting mi lei In esch comjugant degenerate nnd
disappenr while the remaining one divides unegually forming
two pronuctel, The smaller ome |4 setive, migrasory, male
prooucieus and the bigger one iationary, female, promcicus
The male pronuckeus migrales into the ather conjugan and fusen
with its stafonury pronocleus foeming n zggote nuckoas of
synearyon, The twi conjugants then, yeparate and are koown az
the exconjugnnt. These differ from ontinary individaals in
having only & single for the old leus by now Is
hm-m:dwumldmkyndkluwmh
cytoplasm. The way in which the macrooucleus disappears,
varies contiderably in differwt cilistes. During subsequent
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&vldume:ymmaymﬁuwbmhmomd
microsaciel.

Mhmhtltnuo(ﬂurmhmhbnlkpocmsmc
endoplasm iy completely enclosed by cartex except o (wo places
whwhihu;hlmmmlywpummly.
with the cutside woeld, These are the cell moath (cytostonze) and
ocllm(cywproa).ﬁ'mdilminbyﬂucylmmm
Mw-mmmawummm
W.Nvmkckmhmdwlyhmimdmim!
mwmammmmwwmmw
bmﬂmdﬂnﬂymptwtmnkcdcmmwﬁchopem
mdnupuum&umdmu.hmcilwampmor
the codoplmm immediately adjoining the mowth forms & faidy
-mmdomm-lm“bewdmumpwpsd
annwwunmdmwm
(mum)otuummmmmu-mmw
form u basket like structure,

Ouovmuemm’levmlummmwpuﬂyh
mw&wmmmhhnocquwplmnd

excess witer, Various mes (ejectifc organciles)
oocur beneath the sarface of the cell incluling mucocysts that
Mmﬁum"mwmdﬂa"wimvcm
{mmediite esvifonment, provide material for cyst wally or sid ia
{he capture of prey.

Mot cilistes feed on smaller organisms, such a8 bacteria,
llpen!hh:mptlntohmhbymodtﬁeduﬂciﬁ&
mmudmm-udewnmmmm
actunl rae of leeding. The firt oos is the prosess of

J2. the eaclosure of a food particle in a membrane
covered yacuole im which digestion tkes place. In cihiates ehis
occurs at o special siss on the cell surface valled cytostome Ot
ulmmmawisﬁmﬁylmﬁmmd-mmm
Mmlymﬂymmhhwmdbynﬁuhum
membrane from which food les are d, Food tial
Mpnlnuﬂteﬁophmofﬂumhmvh-mwhu

Wmtmmleisohdmdfm&ﬂmlmbﬁu
contalns & mixer of organism, by adding any type of colure
medss (Wheat or rice infusion) can gencrally rise the number of
cortain cilisge species (by rising the bacterial population
mu)iu'hwm«mudunmumur
lm‘mmnmﬂiumphcwlhhgmﬂdm
mﬂmhownhauhlandnlplm'cnuoumfw
several weeks, Selection of @ particular ciliate species snd
cuhwinghmmeimhlimofotwdmummmmm
abtaln a greater degree of control over a colture,

The choice of culture medium depends Targely upan what
{be cilime feeds. Many feed upon bacterih snd that is why many
dmeudhoommmlyundnduismdwwwmm
Mdmﬂmhﬂmmwruu-cwmﬂlm
methods published by Mackinaon and Hawes {1961), Kirby
(l?ﬁ{mdoownﬂunenculm Society of Protozoologist
(1958).

Cultune wene eximingd undee low power asd then in to bigh
pwuuﬁmwnkhgmwfmn-ﬂhnhlnﬁ:mlm
watching for movements of any kind, Movements of cilintes
waealmmppedlnvideoamlaﬂupmpum\dlng.
Dryulmhqnwhmmugdlonmdyiﬂmuhmo(d:
cifigtes. For the permanent slides the cillates were fixed in terms
of oumber of individuals and species compoaition, Methyl
eclulwehubeet(mndmomyuhms.nhmdw
movement, cilistes can be identified by their appearance. The
mwmmmbmmbmi-lyonhmhof
Md&hﬁunﬂmdbﬁy-dmmd
micro and micronucleus,

Discussion and Resalts-
mwﬂmmd&mumumﬁnm
waadqmepiddlmwywnmbeumlmtu
1l 1w years
mnmmmmawu

in freshwaters of Nashik District d the 2007
istinct cytopharyns. It may open direcly 1o the exterlor or be “sr—“"'jwm No.of % of Tetal
sunken into 4 depression or cavily or same kind, wuch as atrivm. No | Moath | sumples +ve yamples | Provalence
vestibalum ar buccal or peristomial cavity, Examined

mams'maonuwociudmmwimmuesh Jan07_| 45 ¢ 1333
the surrouading cytoplasm in particular butdles of microtubales. 2| Febti? |55 ] 1273
umﬂiynldehhmmofmmdpmi:knmdw Mar07 1 4 1277
sarfuce sumounding the cytostome. A variety of ciliary’s and 4 | Ape0? 160 10.00
otber organelles seeve 1o concentrate ve retain food particles, 5| Mey07 16 3 8.20
Material and Methods- 6 |} Jun07 187 s 23 |

For the study, the water samples were collécted from T e Ve
dilTerost parts of Nashik dist (Deoln, Kalwan Nandgaod; [(Sre— ISP
Surgana, Satana) of Mohsrashira state. Waser samples were ] A% 2069
collected in wide mouth, stexilized ginss botties, Due care was 10 1 Oct7 160 18,
taken and the samples were collected from where the submerged :; :::g :; ) ::;;
phmmmmmmmmm.mwyu wl ] —
B ere collected daring morning und cvening, The temperatare of [oat (67— 16 |88l
theumplebaﬂc;m:u’uuﬁﬂwkb\hhdpofkehp. e st rone v

moverseots of cilintes make # difficult to identily -

ciliate species, To immobiline their movemeats meshyl cellodose
solution was used, - —
Culture methods - ' e

Far cultivation various media are wed soch as 35_—
:m;"m“". 2 }_‘ * N Tt e
* Rice infushon H=

5

meumwfwwumym
mumm:msmndmwrmuvmmu
Stylonyehia and Coleps species.
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The genus has the typical fronto-ventral and transverse
mn.mm(ofciniwllhi&mmmiwfmmlchﬁ.m
duidwfmm;uvunllondmdhnlmmorshnnciﬁ-.
Mmmuckuinmopmuchudthmndpouﬂmimlws.
Scveral species have been recorded.

Undulating membeane is present in Seylowyciie pattern, Ope
ﬁmuouunrworm;lmamamnem

. ',.hmeordxduwlkim;.cnmldnipmm

;ndmamhmlyamguniwhhhhw.homnm
Jends Mﬂuibkbodymdhau:ealnuu-dnmiumm

MLMNMwhwmasmmu
waters of Nashik District the
St Tatad Noof | Noof % of Total
No | Month | samples save Hosts | Prevalence
Examined
| | Jan-08 | 68 7 1029
2 4 0 11.90
3 | Meros |79 1S )
4 | Apros [ 69 4 S840
5 | May-0K% | 62 484
6 | Jm8 |89 1 12.36
7 | Jul08 [N 9 20.21
§ | Aug08 |50 p3) 335
9 8 17 19.10
10 | 0at8_ T8 E B3N
11_| Nov-0§ | 69 1304
12 | Dect8 | 77 ) 11.6%
Total | 947 LY 14
== . ’
eves the w00 lom e Lal 006
»
»
=
el
1
» L W Total Prasiea e
.
=55 8553358885 E
I
During

the aof two years (Jan.2007 fo Dec. 2008) 2
wlnmdmmwlulﬁlmumdnd.%?dm
were positive with free living ciliate Stplonychia pustilata.
hﬂnﬂmyur(hn.!ﬂ‘lmbw.ﬁﬂ?)ﬂ?bahm
samples were examined, 126 oF these were positive with free
Jiving ciliates. The percentage of prevalence of free living
ciliates was about 18.61%.
huumndyuu-n.mlonecdwﬂmrmhm
samples were examined, 133 of these were positive, The
percentage of prevalesce of free living ciliate Srylonychia was
nbout 14,04%.
Amnnlllwiumly_si:lnllm,urﬂmlonxlmm
shows fhe maximum percentage of provalence during August
(33.75%) und minimm in May which was ooly 820%. ad
minimum to moderate in remasming months.
mmmammww.mﬂ maximum
olwavalmoflhﬁndlhmmsbwednyﬁndmiug
July (3375%) and lowest In May (4.84%) and minimum 10
moderate in remaining months..
mmbmmmmmmmmpnknm
alter the monsoon min. The then gradually reduces st
m«ddhﬁmmmwm'ulmmﬂnomor
summer. The details of the aumber of water samples examitwd
.dlhemmhwinpcevuluuhsbmiahbhl@oludl
of the species
Synanym of Stylonyckic was desenbed by O. F. Mulles
(1786) later Kerona, the Andre, (1916} had given the name
Prosopseru. Ehrenberg, (1838) incladed this gesus in Family
Oxywrichidee, The wpecies which ure included in  genus
Stylonychin are  inflexible, cloagase, ovnl, dorso-ventrally
nlwwyﬁmnwmmummmnd
anterioely by @ collar, 2 rows of murginal cirrd not continuoas
my.unslm;m.mmmuwcmm

1

Mmlw(lm&mwdmmmueus)
mcmudcipmmwﬁchmwﬂhmmmlh
spherical to ovoid micropucleus ench.

The gemss Srylonychia bas following spesics

S, pusrulata Ehreabderg, 1838

S. mytitus Fhrenberg, 1838

S putring Stokes, B85

S. motomorpha Stolkes, [885
Deseription of the Stylonyehla pustulata -

The present species described &8 Stylomyciia pustidata
Ehrenberg (18301, (O F. Muller, 1786) Elrenberg, 1835 (0. F.
Muller, 1786) Ehresberg, 1838, §. pustulata {Deshmukh,
wla).mmmmrmmammewm
ditches and streains, especiatly more abundaotly in fain water
bodies of Nashik district.

Body Is Inflexible snd elliptical, 1t 18 measures dboat 44 10
1mmi-mm-unmmalmmm.mmw
pou:rio:ndnmrouadodmdmaewlmm!ld.
Mmmmmxwwuehmomdiumw
umnud:ui;mnmmuluolsmhlmudho
Bum in width, lyin‘kndlhemedin.Micrwucidutmln
nnmbcr.mcymxmusphuimlmhinduccm\mhm
of the muscronuciear segments,

Contractile vacuole is single, I measures sboul Sum to
llminmhwulhmmdhwy.m
wis seen brght yellow in colour in living condition, Food
vacsoles dre few 10 moderate |n number. The large size food
vacuole is measures about 27 to 32um In kength,

Movement moderaely slow, gliding, and often standing
still for sometimes, rotation, aroand the longer s on
disturbance. The of various cirri are the organs of
swimming and gliding locomotion. Marginal cirm afe measures
about 12 to |6um Jong. Right marginal row 15 composed of many
mecidmnﬂwknm.m-wiwfmﬂdmmd.
which measures 19:23 um in length. Foar poserior cim,
mpdhmouwm-wm.wmaw
buceal cimes. Two postoral and thiee venal cim are present,
T\m:mcinimﬂveh-mbudwymmm-u
minhuphmaumlcbﬁmminnm;mcynl&
25 um In fength, very stiff and projecting laterally.

Comments

Body of peesent species is ovoud to reniform, inflexible and
clllmwumwmmmmmwdm
mmndhmuahbclmpwmsoimydmnb
ml;fmmmdbyﬂmmwnummwm
m:eddkﬂmmlpadndmbml(nﬁo(lm.m_ck
(1972), Berger & Foissmer (1997), Lyon & Small (20000,
reported the different species of the same genus.
purtulata was entified by the of the body, the

and the number of cortical elesments, the mode of
Jocomotion and morphalogical simelacktics in mumber und the
positions of cirri. Movement moderately slow, gliding, aad often
mﬁngumrumim.mukon.mudmwwnm
dasturbance.
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Table 3: Comparison of different species of with specivs, 8, pastulata
Sr. P I ! 2 3 4 s o
Na S pustadats 5 mytilur 5, putrina 3 ph S pustal . petul
Etrenborg. Ehrenberg. Stakes, Stokes, (1885) Deslmukh, (2010) | Present authors
(1838) (1838) 1585)
| HBaody shape Ovonl Elungate Elcaguie Elomgate Ovond Owoud
2 Dody - 150 um L 10 ik- 123 | L-125%m L. 55 1o &5um | L44to 125m
dmensians M0um 150wm W 3010 38um W- 22 to 8lum
3 Macronuclei | 2. ovod 2 2, ovoud 2, ovoid | 2, ovold 2, ovaid
Rl AZM Wibody length | 17312 body | 153-12 17311 body | 113 body length 13 of bedy
length Jength Jength Jougth_
3 Habhitat Fresh waler Fresh water Fresh wiee Fresh water Muddy sail Fresh water

AZM - Adoead zone of mesbrunelle

Body of present species 1& ovoid and hence samilar to
previoudy described species S, pustulara bat differs from S,
mitidur (Ehrenberg, 1838) which is elongate and has anterior end
wider thon the posterior. S purina (Stokes, 1885 Deshmukh,
2010) 14 elongate and anterior end is not wider than postenioe bat
unterion end is somewlst conical and rounded posterior end
while in present spocies anterior end is rounded and posterior is
broadiy pointed and hence present species is nlso sepanites from
& putrima. N also distinguishes from 8 noromorphe (Stukes,
1885) which has somewhat conically rounded anterior end und
body laterully narrowed in sonse cases,

In body dimensions when compared with other species of
Srylonychia, present species found to be small among all the
previous ones (Table....), Present species hax 3 10 8 frontl, 2
post oral, 3 to 5 ventral, § transverse and 3 ceadal cimi and
hence similar 10 all the species of genus Stlomyefia which also
hus 3 fromtul, 3 veotral, 3 tramyverse and 3 coudal el

AZM in present species also covers the ane-third part the
body Jength and heace this species s resembics that of S
pusrulass bt differs from S, purring (Stokes, 1885), 8, mysilis
(Ehresberg, 1838) in which AZM extends one-thind 1o one-half
the body length. It also separates from 8. notomovpha (Stokes,
1885} in which AZM extends up (0 one-half the body leagh,

Present species hus two ovold macronaclei and bence
similar 1o all the species of gemus Seylonychia.

Present wsthor compared present species with ll the species
of genus Stylanychia and found moephologically close similar to
8. pustudata (Ehrenberg, 1838 in body outlioe, lengih of AZM

3 anychia pustulara,
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ABSTRACT:

Worldwide demand of Citric acid is about 6.0 X 105 tons per
year (Karaff and Kubicek, 2003). Approximately 75% commercial
use of citric acid is for food and 12% for pharmaceutical industries
(Haq et al, 2001). Many microorganisms have been evaluated for
citric acid production including bacteria such as Bacillus
licheniformis, B. subtilis, Corynebacterium sp (Kapoor et al,1983),
Fungi such as Aspergillus niger, A. awamori, A. foetidus,
Penicillium restrictum eic. (Mattey and Allen, 1990), Yeast such as
Candida  lipolytica, C. intermedia and  Saccharomyces
cerevisiae(Crolla and Kennedy,2001).

In the present study different factors affecting microbial
production of citric acid like methanol, strain of microorganism,
carbon source, PH ete, were considered. Isolation of Aspergillus
niger from soil sample collected from different localities, 2%
methanol added into culture medium gives higher yield, 13%
sucrose was better carbon source than the glucose, 4.5 P¥ was
suitable for production of citric acid in vitro and in 28-30°
temperature healthy growth was found.

Key Words: Fermentation broth, citric acid, P2, methanol, Carbon
source, Aspergillus niger elc.

INTRODUCTION:

Citric acid is mainly produced by submerged fermentation of Aspergillus
niger. The yield depends upon composition of medium and on the micro organism
strain (Aftab Nadeem, Quratulain Sayed, Shahjahan Baig, Muhammed Irfan
and Muhammed Nadeem, 2010). Citric acid production using A. niger is
influenced by the process variables such as initial sucrose concentration, pH,
nutrient concentration, additive, incubation period, temperature etc. However
demand for Citric acid production is increasing faster than the its production and
hence requires more economical process. The fitness of solution would be
measured by determining the total weight of the proposed solution. The higher
the weight, greater the fitness provided that solution (K. Anand Kishor, M.
Praveen Kumar, V. Ravi Krishna and G. Venkat Reddy, 2008).
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Citric acid, a tricarboxylic acid widely used an acidifying agent and
antioxidant in a food, beverages and pharmaceutical industries (Kapoor et. al,
1982; Wang and Liu,1996).

In the present study locally isolated Aspergillus niger employed for the
production of Citric acid.

MATERIALS AND METHODS:

Aspergillus niger is a fungus recommended for the production of various
metabolites. Citric acid is one of the important organic acids synthesized and
released on synthetic medium by this fungus. Natural source of Aspergillus niger
is a soil, hence soil from different localities from Nashik District was collected
and tested for higher yielding strain of Aspergillus niger for the production of
citric acid and use further.,

1. Screening of Aspergillus niger for citric acid production: Selection and
isolation of micro-organism which produces high amount of citric acid. Primary
screening determines which microorganism is able to produce a citric acid
followed by secondary screening to determine capacity of that organism
producing citric acid quantitatively.

2. Isolation of Microorganism: The natural source of Aspergillus niger is the
soil. Collection of soil samples from different locations with respect to PH of the
soil. In this way ten soil samples were collected and diluted 1/100, 1/1000 and
1/10000 of each sample. The diluted samples were observed and they were
purified by sub culturing on Czepecks Dox agar slants. Culture Plates were
incubated at 28 °C and isolated cultures were observed and they were purified by
sub culturing on Czepecks Dox agar slants.

8. Screening for organic acid production: Spore from slant cultures were
inoculated on sterile Czepeck’s Dox agar medium plates incorporated with
Bromo-cresol green dye. Plates were incubated at 28°C for 24 to 28 hrs. and
checked colour change blue to yellow indicates organic acid production.

To study the effect of media component on citric acid fermentation, all the
components except one to be studied are kept constant with respect to the control
medium and one component concentration is changed in particular range. Broths
were tested for citric acid production by selected strains of Aspergillus niger.

D. M. Survase
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Table No.1: Isolation of soil from different area and test for citric acid

Vol.1 No.4

ISSN - 2347-7075

production
Sr.No. | Area Culture Soil pH | Yield mg/ml
NS1 4.4 3.8
1. Nashik Caves area NS2 5.2 3.6
NS3 4.8 4.1
NS4 5.6 2.9
SG1 5.3 2.8
2. Shaptshrungi Garh SG2 5.5 3.1
SG3 4.8 3.9
SG4 5.7 2.8
DF1 5.6 2.6
3. Deola forest DF2 6.2 2.4
DF3 5.4 2.9
DF4 5.1 2.8
DCG1 6.5 2.2
4, Deola college Garden DCG2 6.3 2.4
DCG3 7.6 1.8
DCG4 7.8 1.6
Table No.2: Effect of Sucrose % on Yield of citric acid.
Sucrose | Yield(mg/ml)
% NS1 |NS3 | SG3
12 2.2 1.5 1.2
13 3.5 3.2 3.4
14 2.9 2.5 2.7
15 2.4 2.6 2.2
16 2.3 2.7 27
17 2.1 2.8 2.6
18 1.6 1.4 0.8
Table No.3: Effect of different NaNos concentration on Yield of citric
acid.
Sr.No. | NaNOz | NS1 | NS3 | SG3
mg/l
1. 200 2.2 2.0 1.7
2. 250 2.4 |2.1 1.5
3. 300 26 |22 1.8
4. 350 3.1 |28 1.3
5. 400 3.7 |8.9 2.9
6. 450 28 |26 2.0
7. 500 2.1 | 2.6 1.7
8. 550 1.8 | 2.1 1.6
9. 600 1.6 1.9 1.4
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Table No.4: Effect of different KH:PO4 concentration on Yield of citric

Vol.1 No.4

ISSN - 2347-7075

acid.
Sr.No. | KH:POs |NS1 |NS3 SG3
mg/l
1. 25 2.9 2.8 2.2
2. 50 2.8 3.2 2.4
3. 75 3.7 3.8 2.6
4. 100 4.7 4.5 3.5
5. 125 3.6 4.2 3.1
6. 150 3.1 3.2 2.2

Table No.5: Effect of different MgSOu concentration on Yield of citric

acid
Sr.No. | MgS04 NS1 |NS3 SG3
_mg/l
K 10 0.7 0.9 1.1
2. 15 1.9 2.2 1.3
3. 20 3.8 3.6 3.5
4. 25 3.1 2.9 3.4
5. 30 1.8 2.1 2.3

Table No. 6: Effect of different pH on citric acid production.

Sr.No. | pH NS1 | NS3 SG3

1. 2.5 2.6 2.8 2.9

2. 3.0 2.8 2.8 3.0

3. 3.5 3.0 3.1 3.3

4. 4.0 2.9 3.5 3.9

5. 4.5 3.9 3.7 3.8

6. 5.0 1.8 2.1 1.9

7. 5.6 1.3 1.2 1.5

Table No.7: Paper chromatography of organic acid
Sr. Sugar Distance Distance Rf % Rf
No. travelled by | travelled by
solvent solute
O Citric acid | 10.0 4.0 0.4 40
2. Oxalic acid | 10.0 5.0 0.5 50
3. Succinic 10.0 6.0 0.6 60
acid
4. Test 10.0 4.0 0.4 40
D. M. Survase
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RESULT AND DISCUSSION:

Table No.1 Soil from various areas was collected and different cultures
isolated from it. These were checked for citric acid production. The highest yield
was reported from NS1, NS3 and SG3. It was found that the highest yield was
found when the pH of soil was 4.5, above this pH the yield was less.

Table No.2, When all the three cultures were tested for variation in sugar
concentration (Sucrose), it was reported that the at sugar concentration 13% all
the three cultures gave the higher yield. It was also found that sugar
concentration (15% to 18%) the yield reported was less as compared to 13%.
Kovats (1960) reported that higher sugar concentration (15 to 18%) greater
amount of residual sugars remains in the medium and process become
uneconomical.

Table No.3 A wide range (200 to 600 mg) of NaNO; for all the three
cultures was tested and found that at the concentration of 400 mg the yield of
citric acid was higher, this result matched with Dhankar's (1974) finding. It was
showed that at lower and higher concentration of NaNO3 the yield reported was
poor and higher yield of citric acid at 400 mg of NaNO3 was found to be
optimum.

Table No. 4 A wide range of KH2Pos was checked for citric acid
production, it was found that 100 mg of KH2Po, was suitable for citric acid
production for all the three cultures. The higher concentration of KH2Po, leads
to less yield and promotes growth. This result confirms findings of Khan's and
Szuc’s that higher KH:Po4 decreases production of citric acid.

Table No. 5 Variation of MgSos ranging from 10 to 30 mg, it was found
that higher yield was given by a concentration of 20 mg of MgSos which helped
for both growth and citric acid production. These results compared with findings
of Prescott and Dunn as Mg is essential for a variety of enzyme reactions in the
cell.

Table No. 6 A pH of 4.5 was found to be suitable for all the three cultures
for the yield of citric acid. The culture SG3 showed higher yield at pH 4.0. This
showed the contrasts with the finding of Prescott and Dunn which claims that
the initial pH for sucrose.

Table No. 7 Ascending chromatography was done by using the solvent
gystem n-Butanol, formic acid and water in the proportion of 10:2:5 respectively.
It was prepared by separating funnel and out of the two layers upper organic
layer was used. The fermented broth concentrated by evaporating it in a petri
dish. Chromatogram removed, dried and sprayed with 0.4% Bromo-Cresol Green
prepared in ethanol (pH is equal to 6.7) and Rf values were calculated. Rf value
of samples compared with the organic acid and from this it was confirmed that
fermentation broth contains citric acid

D. M. Survase
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Materials and Methods

1. Collection of Seed Samples
Asudanpho!uwserabmdimeoumﬁumﬁeld.mmumdmulmpln«.Acaupodlu
mmdeMmmmmmwmunnMﬁmwummmmh
guray bags at room temperature during the studies,

Collection of plant materfals
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cantrol of seed mycoflora of Bhendi,
i




2, Testing of root extracts & Effect of root extract on percent incidence of sced mycoflorn

Aqueons extract of different percentage of the sciected biomass was prepared by dissolving 1, 2, 3...., gm of biomass
powder in 100m! sterile distilled water, The agueocus extract of blomass was tested against seed mycoflora. The
biomuss: extract of effective percentage was determined. The biomass extract of five percent was found to be
effective, Therefore five percent extract of medicinal plant biomass was used for further studied,

3) Detection of seed mycoflora

1) Moist blotter plate method

The isolation of seed berne fungi was carried out by blotter test method, described by ISTA (1966), Agsrwal and
Sorbboy (1978). A pair of white blotter paper of 8.5 cm diameter was jointly soaked in sterile distilied water and
placed in pre-sterilized Petri-plates of 10 cm diameter, 10 Seeds of Spinach were placed equal distance on moist
blotter paper. More than 400 seeds were tested for cach treatment. Plates were incubated at room temperature foe
seven days. Identification and confirmation of different fungi on seed was made by preparing alides (Mukadam,
DS, lﬂmwmMu«muemmmmmmwmwinwmmcﬂmnd

b) Identification of seed borne fungi

The seed borne fungi were preliminary identified on the basis of sporulation characters like asexuaf or sexual spores
or fruiting structures, Detailed examination of fungal characters was done under compound microscope and their
identification was confimied with the help of latest manuuly (Subramanian, 1971; Jha, 1993 and Mukadam, 1997).
Pure culture of the identified fungi were prepared and maintained on PDA (Potato Dextrose Agar) slants.

<) Preparation of spore suspension

For this 10 ml of sterile distilled water was poured in to the Sporulation pure cultures of seed boen fungi which
malncained on PDA slants for seven days af room tempermture. The slants were shaken and the content was filtered
through muslin cloth, The filtrate was used as spore suspension,

d) Study of spore germination

During the present study, 25 mi of GN medium supplemented with 2 mi of $% plant extract was poured in 100 ml of
borosil conical flasks. The flasks were auteclaved separately with 2 ml of spore suspension of the test seed bome
fungi which were maintained on PDA slants for seven diys. The flasks were incubated at room temperature for
seven days. The flasks were incubated at room temperature for twenty four hours, After incubation the spore
germination was studied by preparing slides of the incubated solution and observing under compound microscope.

The flask poured with 25 ml of GN medium without the supplement of 2 ml 0f5% plant extract inoculated separately
with spore suspension of test fungi were served as a control,

4. Effect of root extract on growth on seed borne fungl

During the present studies some common and dominant seed borne fungi of Bheadi like Alternaristenuis, and
Fusariumoxysporum were grown in GN medium supplemented separately with 2ml of five percent plant extracts of
medicinal plant biomass for seven days at room temperature. After incubation contents of the flasks were filtered
through pre-weighed Whatman filter paper No. 1. The filter papers with mycelial mat were oven dried for twenty
four hours at sixty degree centigrade and reweighed. Growth of the seed bome fungi in ferms of dry myeclial weight
was measured by sublracting the initial weight of the fifter paper from the final weight of filter paper with mycelial
mat. The seed borne fungi grown in GN mediuvm without supplementation of medicinal plant biomass extract were
served as control. The sporulation was studied by preparing slides of the seed bome fungi before filtration.




RL r SL
%
Abeus precatoeius L 40 40 30
2. € marmelos L, 42 46 3
Dedile, 45 60 3 14
4., metel L, 35 45 3: 3
5. | Di ifera L. 50 4 3 1¢
6. | Helicteres isora L 55 40 32 15
7. indus laurifolius Vahi, 70 65 38 15
s, : anacardium L, 65 53 36 16
9. ) xanthocarpum Schrad 30 80 40 33
10. | Vitex L 80 45 0 . 09
Control 100 40 30 18
Table 2.
Eﬂwdmumofukcmdwciwplm N $pare germination, growth and sporulation of Alternarig
tenuis and Fusarium OXysSporum,
Sr. | Roof extract Alternaria fenujs Fusarium oxysporam o
No
Spore Dry Sporulation Spore Dry Sporulation
germination mycelial germination mycelial [
(%) '?'CN (%) ':dw
Abrus 55 40 + 40 25 —+ T
precatorius L,
2, [ Acgle 65 32 ++ 35 30 +
los L.
75 50 -+ 70 45 ++
Delile.
Datura 47 35 — 20 30 -
meted L
Dioscorea 40 25 = 2 s T+
bulbifers L,
60 29 s 69 16 pas
ison L.
Sapindus 50 25 H 31 25 —
laurifolius Vahl,
Semecarpug 35 20 ++ 34 20 kRS
Enacardium L,
Solanum 32 9 + 31 13 +
xanthocarpum
Schrad
Vitex 70 40 AR 65 35 L f
L |
Control 80 52 i+ 80 50 +H+




Result and Discussion

1t is evident from the result presented in Table No.l that seeds of Bhendi soaked in 5% agueous leaf extract of
selected medicinal plant found to be inhibitory for seed mycoflora and stimulatory for seed germination of Bhendi,
The seed soaked in root extract of Datura metel (35%) and Solanum xanthocarpum (30%) showed reduced incidence
of seed mycoflore, Seed germination found to be maximum in the leaf extract of Acgle marmelos (83%), Abrus
precatorius (80%) and Solatum xXanthocarpum (80%) and leaf extract of Dioscoren bulbifera (41%6) and Vitex
negundo (45%) ns compared to the other test medicinal plants leaf biomass. Similar study carried out by Waghmare
(1996, Mishra and Rath (1986), Dwivedi and Pathak (1981).

The biomass produced by the medicinal plants contains many chemiicals which have insecticidal, fungicidal and
bactericidal propertics. It is evident from the result preseated in Table 2 that the root biomass of all the medicinsl
plants was found to be inhibitory for spore germination, growth and Sporulation of Alternaria tenuis and Fusarium
oxysporum, Spore germination found greater (75%) in Balanites aegyptisca, followed by Datura metel (72%) and
Vitex negundo (70%) of Alternasia tenuis. Spore germination of Altemaris tenuis inhibited by Solanum
xanthocarpum (32%) and Semecarpus nnacardium (35%). MMWWMWW
stimulates in Balanites acgyptiaca (70%), followed by Helicters isora (69%) and in Vitex negundo (65%). Spore
germination of Fusarium oxysporum inhibited by Datura metel (20%), Solanum xanthocarpum (31%6) and Sapindus
laurifolius (3196).)t is lso evident from the results that root biomass of Solanum xanthocarpum was found to be
more inhibitory and root biomass of Balanites acgyptiaca was found to be stimulatory for spore germination, growth
and Sporulation of Alternaria tenuis and Fusarium oxysporum s compared to the root biomass of other test
medicinal plants. Similar results were obtained by Liang {1993) and Bhowmik and Choudhary(1982).

It is clear from the results presented in the table 1 that the root biomass of 2l test medicival plants was found more
or less inhibitory of growth of seed bome fungi of Alternarin tenuis and Fusarium oxysporum. Dry mycelial weight
of Altemarin tenuis found in root extract Balanites acgyptiaca (50 mg), Vitex negundo (40mg) and Abrus
precatosiug (40mg). Dry mycelial weight of Altemaria tenuis is reduced or inhibited in root extract of Solanum
xantocarpum (19mg) #nd Semecarpus anacardium (20mg). Dry mycelial weight of Fusarium oxysporum found
greater in root extract of Balanites acgyptiaca (45 mg) and Vitex negundo (35 mg) and inhibited growth in root
extract of Solapum xanthocarpum (13mg) and Dioscorea bulbifers (15 mg). It is also evident from the result that the
root biomass of Solanum xanthocarpum, semecarpus anacardium, Datura metel, Dioscorea bulbifera were found to
be mare inhibitory and root biomass of Balanites aegyptinea and Vitex negundo were found to be stimulatory for
spare germination, growth and Sporulation of Alternarin tenuis and Fusarium oxysporum as compared to rest of the
selected medicinal plants. Similar study was carried out by Vidhysekarsn et al (1980).
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Abstract - Wild mdiclml plants waste biomiass going waste cvery year, it may be utilize for the welfare of agricultural
purpose. Such m;u meager in India. By using chemieal fertilizer; weedicides and pesticides causes pollution which
decreases soil fertility, Kills ecofriendly soil micro flors and maay other hazardous dl'odl. We _are unaware of biomass
produced by wild medicinul plants going waste every year. 1Lt is utilized for various purposes i #gi i

crop yield ecofriendly. Because of most of the plants consist ofntinknlyhl activity in themi It
lluedtldeifumumwu ndm._.h e ‘

wlll medicinal plants, Plant waste biomass in the form of leaf extract wias used ngainst seed nyeollon. uedlllg mrgcocc.
spore germination, sporulation and dry mycelial weight were carried out for Aspergillus niger. It was also found that all the
test medicinal plonts leaf extract was found more or less inhibitory effect on all above mentioned factors.

KEY WORDS: TPC; seed mycoflor; growth of seed borne fangi; spore germination; leaf biomuss; Cauliflower

L INTRODUCTION

Indian plant wealth is about 45,000 species of plants. Every year huge medicinal plants biomass were
going waste. It may be utilized for agricultural purpose because all most all plants having antimicrobial
activity. If we utilize plant based product which does not causes any harmful effect on biodiversity. There is
a great boom to use herbal medicine to treat almost all afflictions of human beings. Herbal plants play an
important role in the health care of the country. Due to its effectiveness and no side effect, people prefer
herbal medicines now days. But herbal medicinal plants may be used for welfare of agriculture, such studies
are meager in our country.

In the present studies Sapindus laurifolius produced more leaf biomass (39 gm) and Helicteres isora
produced very less leaf biomass (25 gm) as compared to the other test medicinal plants. Leaf biomass of

Semecarpus anacardium showed more TPC (2.1 mg) and leaf biomass of Dioscorea bulbifera showed very
less TPC (0.8 mg) as compared to the other test medicinal plants. Seeds of cauliflower were soaked in the
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5% aqueous leaf extract of sclected medicinal plants found to be inhibitory for the incident of seed
mycoflora and stimulatory for seed germination of cauliflower. Leaf extract of Virex negundo showed 72%
of seed mycoflora and Semecarpus anacardium showed less seed mycoflora (40%) of cauliflower seeds.
Seeds of cauliflower observed 85% of germination with greater elongation of root and shoot in the leafl
extract of Semecarpus anacardium, Spore germination and dry mycelial weight of Aspergillus niger found
stimulatory in the leaf extract of Balanites aegyptiaca (65%) and leal biomass Solanum xanthocarpum
showed inhibitory effect on spore germination (25%) and dry mycelial weight (18 mg)

II. MATERIALS AND METHODS
1. Studies on biomass production of the medicinal plants:

During the present studies ten very common and easily available ten medicinal plants were selected.
The fresh leaves of the selected medicinal plants were collected. The collected plant material was washed
and cleaned separately. 100gm of fresh plant material was weighed (Amoud, 1988). The weighed plant
material was dried in the hot air oven. The dried plant material was reweighed .The dry biomass of the
medicinal plants was determined by subtracting the dry weight from the fresh weight. The resulted weight in
gm/100gm was treated as the biomass produced by the selected medicinal plants (Guy,1981)

2. Studies on total phenol content (TPC) of the biomass of the medicinal plants:

Total phenol content ('!’{!C) of the ﬁic‘:mass of thelekt medicinal plants was estimated by using Folin-
Ciocalteu method as described by Mahadeven and Sridhar in 1996. For this 1ml of the alcoholic extract of
biomass of the test medicinal plants was taken in p graduated test tube, 1ml of Folin—Ciocalteu reagent and
2ml of s¢ sodium_carbonate (Na,t:o,) sohmon was added 1o the lql.(nbe The test tube was well shaken and
heated in a bonlmgwatef bath for. cxactly one mpmc The tést tiibe was cooled ;mder mnning tap water. The
blue colored solution in“the test tube was difuted to,25ml with distilled water_ant absorbance was
mccsured-i 650nm in a colorimeter. The unlmownwcre read from a smgi' rd- curve n ade from different

catechol. A blanfcpﬂmnﬁ‘mall themsmts minus alcoholic’extrac gmass of the test
hcinal planis was used vo. adjust the akisorbarcs o zvo. Vubades (1998) studied B SN cotiont of
different species of Dioscorea and similar study in sunflower carried out by Pathak and Srivastva (2000).
Pandey et al (2004) studied changes in TPC of leafy vegetables.

3. Preparation of aqueous extract of Biomass of medicinal plants:

During the present study leaf extract of ten test medicinal plants was prepared separately. Leaves of
selected plants were dried and grind into fine power, 5 gm leaf powder of cach medicinal plant dissolved
separately into 100 ml of sterile water. This used in further experiment as 5% leaf extract tested for the study
of seed mycoflora, root and shoot length and growth of seed borne fungi of cauliflower. Seeds of cauliflower
were soaked in 5% leaf extract of cach plant throughout the night. Such treated seeds used further. These
treated seeds studied by the method suggested by Neergaard (1973).

4. Detection of seed mycoflora:

a. Collection of Seed Samples:
Seed samples of the test vegetables were collected from field, store houses and market

places common test vegetable selected for further study. A composite seed sample of individual test
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vegetable was prepared by mixing the individual samples together, preserved in gunny bags at room
temperature during the studies.

b. Moist blotter plate method:

The isolation is made by blotter test method as described by International Seed Testing Association
(ISTA, 1966), De Tempe (1970), Neergaard (1973) and Agarwal and Sarbhoy (1978).

Ten treated seeds of cauliflower were placed at equal distance on the moist blotting paper in the
petridishes. Four hundred seeds were tested for each treatment. The plates were incubated at room
temperature for seven days. On the seventh day the seeds were examined under compound microscope for
the determination fungal species. Identification and further confirmation of twelve different species of fungi
occurred on the seeds was made by preparing slides of the fungal growth and observing under compound
microscope. Out of these Aspergillus niger was very common and maintained on PDA slants in the form of
pure culture for further studies.

¢. Identification of seed borne fungi:

The seed borne fungi were identified on the basis of sporulating characters like asexual spores or
fruiting structures. Detailed examination of fungal characters was done under compound microscope and
their identification was confirmed with the help of latest manuals (Subramanian, 1971; Jha, 1993 and
Mukadam, 1997).-Pure culture of the. identified fungi were prepared and maintained on PDA (Potato
Dextrosé Agar) slants. . i . P &

d. Preparation of spore suspension: ‘1"'

#

é‘r‘ne seed borne
nd the content

| Por'this 10ml sterile distilled water was poured in to the sporulating purg/eul
fungi maintained on PDA-slants for seven days at room.temperature. The slants W
was filtered through muslin cloth. The filtrate was @éd as spore susperision.

e. Study of spore germination:

During the present studies, 25ml of GN medium supplemented separately with 2ml of 5% plant extract
was poured in 100ml borosil conical flasks. The flasks were autoclaved and inoculated separately with 2ml
spore suspension of the test seed borne fungi which were maintained on PDA slants for seven days. The
flasks were incubated at room temperature for twenty four hours. After incubation the spore germination was
studied by preparing slides of the incubated solution and observing under the compound microscope. The
germ tube lengths of the germinating spores were measured in microns (u) with the help of calibrated
microscope. The flasks poured with 25ml of GN medium without the supplementation of 2ml of 5% plant
extract inoculated separately with spore suspensions of test fungi were served as control.

5. Study of growth and sporulation of seed borne fungi:

During the present studies dominant seed borne fungus of cauliflower vegetable like Aspergillus
niger was grown in GN medium supplemented separately with 2ml of five percent plant extracts of
medicinal plant biomass for seven days at room temperature. After incubation contents of the flasks were
filtered through pre-weighed Whatman filter paper No. 1. The filter papers with mycelial mat were oven
dried for twenty four hours at sixty degree centigrade and reweighed. Growth of the seed bomne fungus in
terms of dry mycelial weight was measured by subtracting the initial weight of the filter paper from the final
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weight of filter paper with mycelial mat. The sced borne fungus grown in GN medium without
supplementation of medicinal plant biomass extract were served as control. The sporulation was studied by
preparing slides of the seed bome fungus before filtration,

Table- 1: Studies on production and total phenol content (TPC) of leaf

biomass of the medicinal plants.
Sr. Botanical Name Leaf biomass TPC
No. (gm/100gm) (mg/gm)
01. | Abrus precatorius L. 26 2.0
02. | Aegle marmelos (L.) Corr. 38 1.9
03. | Balanites aegyptiaca Delile. 29 1.9
04. | Datura metel L. 31 20
05. Dloscorm‘bylblfer?_ L. Y : 30 08 .~
S Y ;| : An '
06. | Helicteres isoral, "~ | 3 3 % 25 1.9
5 e DY : T
— 5 : a
07. 3 _'ﬁil.a"t.lbllm V{hl % l F I,ég.:l"__.:-:'-
08. | Se anacordium L. 4 32
| W !
d il | # o

0% | Solamum xanthocarpum Schira. © | —— 27 4
10. | Vitex negundo 1.. 29 02

Table- 2: Effect of leaf biomass of medicinal plants on seed mycoflora and seed

germination of cauliflower.
Incidence of sced Seed germination
Sr. Extract of leaf biomass mycoflora SL
No. (5%) (%) RL
% | (mm) | (mm)

01. | Abrus precatorius L. 55 85 42 39
02. | Aegle marmelos (L.) Corr. 55 80 43 31
03. | Balanites aegyptiaca Delile. 50 82 30 26
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04. | Datura metel L. 85 70 39 30
05. | Dioscorea bulbifera L. 75 65 40 42
06. | Helicteres isora L. 80 62 33 45
07. | Sapindus laurifolius Vahl. 45 80 | 40 35
08. | Semecarpus anacardium L. 40 86 43 34
09. | Solanum xanthocarpum Schra. 70 80 39 35
10. | Vitex negundo L. 72 50 | 32 30
Control 90 62 | 43 39 _ |
RL-Roof length SL- Stem leogth ”: ‘

x.-.

Table No3: Blhu oﬂuﬂﬁmi,‘ﬁﬂku medicinal pblhqmn germination, growth and sporulation of Aspergillus

\.x‘ |‘ ] i F v r‘ 'r
Sr. Y S .
No. 4 “Extract ofleafbiomm | .+ Spore
ppatpt TR —. ""-:" i yrﬁ,!natiim
(%)
01 | Abrus precatorius L. 30
02 | Aegle marmelos (L.) Corr. 58
03 | Balanites aegyptiaca Delile. 65
04 | Datura metel 1.. 35 30 ++
05 | Dioscorea bulbifera 1. 35 30 +H+
06 | Helicteres isora L. 40 28 ++
07 | Sapindus laurifolius Vahl, 34 31 it

[Type text] Page 37



08 | Semecarpus anacardium L. 32 29 +
09 | Solanum xanthocarpum Schra. 25 18 ++
10 | Vitex negundo .. 45 40 it

Control 80 50 -+

L. RESULT AND DISCUSSION

It is evident from the results presented in table-1 that the Semecarpus anacardium (39 gm/ 100gm)
and Aegle marmelos (38gm/ 100gm) were found to produce more leaf biomass and Helicreres isora produce
very less leaf biomass (25gm/100gm) as compared to the other test medicinal plants. It is clear from the
results that the leaf biomass of Semecarpus anacardium (2. Imglgn)mdSolammmhocm(‘ng/gn)
showed more TPC while eaf biomass of Vitex negundo showed very less TPC (0.2mg/gm) as compared
to the leaf biomass of the lmmdichilphms SxW:mdywnodmnbthadraetal(mOO)mbacl
fruit TPC and found that decreased TPC with growthiof bael fruit. Srivastava (2000) studied that TPC in
sunﬂower and' obsetved that u maximum after W with benomyl powder. Snmlnrly Lavanya (2007)

it s clear from the mulu-pcseqwd mﬁble-z that |Jm of all n» test,medicinal plants were
found to be inhibitory for th}incldeme ofseod mycgﬁn. The leaf extract of Seade
f tobeuﬂ;gb{mermdlut“ ' Datira mesel-was found to -J"":.'
seedmyooﬂmofsbmécom to the leaf extracts of the other test méd
leal' extracts of the test medicinal plants found to be inhibitory for seed germination. Samc mulls were
observed in shoot length and root length in Bhendi stimulatory for elongation of root and elongation of shoot
of Bhendi. Except in Dioscorea bulbifera and Helicteres isora it was stimulatory for elongation of root and
shoot of Bhendi. Chouksey and Srivastava (2001) studied root extract of Terminalia arjuna, found
antimicrobial cffect against Aspergilius niger, Candida and Bacillus oryzae, Similarly Raja ct al found that
leaf extract was inhibitory for incidence of seed mycoflora and similar study carried out by Bodke et al
(2005), Dhekle (2007), Mashooda Begum and Lokesh (2008) and Musiyimi (2008).

It is clear from the results presented in table-3 that, the leaf biomass of all test medicinal plants
were found to be found inhibitory for spore germination, growth and sporulation of Aspergillus niger. It is
also evident from the results that the leaf biomass powder of Solarum xanthocarpuns was found to be more
inhibitory and leaf biomass powder of Balanites aegyptica was found to be more stimulatory for the spore
germination, growth and sporulation of Aspergillus niger as compared to leaf biomass of other test medicinal
plants, Danai (1994) carried out comparative study on the species of Aspergillus occurring different plant
seeds. Similar result observed by Sharma and Suchdev (1984).
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. CTILIZATION OF MEDICINAL PLANT BIOMASS AGAINST
* SEED MYCOFLORA, SEEDLING EMERGENCE, VIABILITY
- AND GROWTH OF SEED BORNE FUNGI OF CAULIFLOWER
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D. M. SURVASE,

» Dept. of Botany,
Karmveer Ramraoji Aher Arts, Science & Comm. College, Deola,
Tal. Deola, Dist. Nashik, Maharashtra- (India)

ABSTRACT

wwite habukbmeofwrmmky.wboleeeommyoflndhismmdwimmimhmmﬁnb
b= &gmﬂlﬂg&pupullﬂmaﬁulbecmmwmplmhugcwmbiomnnybcndllzedfot
: ?-d!seatagriculmralpmpon_smaudiunwmm. By using chemical fertilizer,
Sisncsde. weedicide & insecticide causes imbalance in enviranment like pollution, decreases soil fertility
Sl sy other hazardous effects. We are unawars of biomass produced by wild plams which going
SiMais overy year: IF it is utilized for various purposes in agriculture, it improves crop yield eco-friendly.
Ui present study, effect of ten wild medicinal plants biomass in the form of Stem extract on seed
= ecifiors. scedling emergence and growth of seed bome fungi of Cauliflower was determined in vitro. It
" Mumaﬂmcplmexmwmeﬁadwagﬁnﬂsudmycoﬂwmmdﬁngmwmdm
i ssed Soene fungi of Cauliflower.

’ = Plant Biomass, Seed Mycoflora, Seedling Emergence, Caulifiower
RODUCTION:

s imacs i = hack bone of our country, whole economy of India is related with agriculture. India is
Sl the sscond largest population after the China, Plants are wiilized as a food, clothes, shelter,
sl “ertilizer, antimicrobial agent snd many other purposes. Green manuring has been on
wiffien. practice among European farmers for more than two thousand years but pot until the
mmmuummmimmmmwwmmmm
=f wecss became available for subsequent crops. Indian plants wealth is about 45000 plant species,
ros: el hoge muommofpumsgmmltmybeuﬂnudmmmmwpmbeam
M sipet heving antimicrobial activity.

' __,"au'ss»wnzedr«mmammmmmumammdm
[Hinwdic o mehwidemﬂfmdmymﬂm.udmﬂmﬂmwmammwm
: demwmmm.mummmmw
migt) 3eid :&dweveryeommn!alfungibmuﬂﬁnmmaimsumdﬁeadmtmidmlphnn
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2) Detection of seed mycoflora:
a) Moist blotter plate method: :
The isolation of seed bore fungi was carried out by blotter test method, described by ISTA (1966)

Agarwal and Sorbhoy (1978). A pair of white blotter paper of 8.5 cm diameter was jointly soaked in
sterile distilled water and placed in presterilized petriplates of 10 em diameter. 10 Seeds of Cauliflower
were placed on equal distance on moist blotter paper. More than 400 seeds were testad for each treatment. .
Plates were incubated at room temp. for seven days. Identification and confirmation of different fungi an’
seed was made by preparing slides (Mukadam, D.S., 1997). Twelve fungi were isolated, out of these four
very common fungi brought in to the pure culture and further used.

3).Collection of plant material and preparation of plant Stem extract:
Ten very common and easily available plants were sclected, the Stem of selected plants were surface:
sterilized, dried in oven and ground into fine powder with the help of bleader, 5% ag. Stem extrict was:
found more effective for control of sced mycoflora of Cauliflower.

) Effect of Stem extract on growth of seed borne fungi:
The dominant seed borne fungi of Cauliflower were grown in liquid GN medium supplement with | ml of
Stem extract of selected plants separately. It incubates for seven days at room temp. After incubation the

content were filtered through pre-weighed Whatman filter paper no.1. The filter paper with mycelial mn .
was oven dried and reweighed.

5) Effect of Stem extract on seed germination, root and shoot elongation:

Cauliﬂowawedswemmked.scpuaelyin aq. Stem extract of selected plants for 24 hrs, Soaked seeds
were placed on moist blotter in presterilized petriplates, These were incubeted for ten days ut room temp..
after incubation percent of seed germination, root and shoot length were recorded. :

6) Effect of Stem extract on seedling emergence; i
Cauliflower seeds were soaked separately in the aq. Stem extract of test plants for 24 hrs. Soaked seeds

msownud:edqnhoﬁc:nequidislant!yinapmcomlningmﬁﬁmdbhcksoﬂandmrd.l:keptfor :
observation for ten days and result was noted down. '

TABLE NO.1: EFFECT STEM BIOMASS OF TEST MEDICINAL PLANTS
ON INCIDENCE OF SEED MYCOFLORA, SEED GERMINATION
AND SEEDLING EMERGENCE OF CAULIFLOWER
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TABLE NO.2: EFFECT OF STEM EXTRACT OF TEST MEDICINAL PLANTS
ON THE GROWTH OF SEED BORNE FUNGI OF CAULIFLOWER

Growth in terms of dry mycelial weight (mg.)

5 T T Tyy T U R TS

' cmkmfxmnmemuhsmmedind:eublclm&mmuofauuumndicinﬂphmm
mbeinhibimry'mmonorIesndegmeforﬂwiu'idenlofseedmcoﬂom.m&emexmo!
=swecrpis anacardium, Abrus precatoriug, Aegle marmelos and Solanum xanthocarpum were found to
; ‘;mneirﬂ:ibi(ory!ortheinchlmtofseedmyooﬂmS‘mﬁlarmdyanicdoutbysmuM)and
Mistioda and Lokesh (2008).

;ﬂ}!m test medicinal plant enhance the seed germination of these Abrus precatorius, Sapindus

: .Smwmmumumrduunmfomdnmeffoeﬁvethmthem.kootmdmtlemmllm
= WSweces by all the test medicinal plant out of which Semecarpus anacardium, Sapindus laurifolius,
M= murmieloy were more beneficial for root and shoot length, Seedlingumgumemdnedvilbilily
fﬁmm’:xxiagby&mcmpu:anawrdhm Abrus precatorius and Aegle marmelos than the other test

i ih::iufmmthemsulnpmmtedinubleZthal.meSlanexmdaanicimlphnfsm
tohz\hibitoryfwdregxwﬂnofaﬂdumimntseedbamﬁmg{of&uﬁﬂommmm
anacardinm, Abrus precatorius, Aegle marmelos and Solanwn xanthocarpum were found to

&diz:m for the growth of all dominant seed bome fungi, same results was obtained by Prabha and
{ilat - 1997,

VOES:

#e=val. DK and AK. Sorbhoy (1978): Physiological studies on four species of Fusarim
Semgsec o soybean, Indian Phytopathology, 31; 24-31.

Birewmil and Choudhary(1982): Antifungal activity of leaf extracts of medicinal plants on
“Surmenia wlternate, Indian Bot. Reltr. 1(2): 164
dudic 85 A S, Kandhare, D, U. Gawai and S.S. Wadge (2005): Screening of root extracts of
ﬁ&z:zpmuugainnseedmwoﬂom.seedwnﬁmﬁonmmungemermof
At phoides Burn, Journ. Bot. Soc. Univ. Sagar, Vol.40: 43-50
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STUDIES ON PROTEIN CONTENT AND CULTIVATION OF
PLEUROTUS SAJOR CAJU (FR.) SINGER ON DIFFERENT
AGRICULTURAL WASTE AS A SUBSTRATE

D.M. Survase

Dept of Botany, Karm. Ramraoji Aher Arts, Science & comm. College,
Deola, Dist. Nashik 423102 (Maharashtra), India

ABSTRACT

Pleurotus mushroom having a superior quality of food, non-conventional type. It has a high protein even
more than pulses, minerals, low carbohydrates, fibers, amino acids and vitamins. In India commonly paddy
and wheat straw used for commercial cultivation of oyster mushroom (Jain & Vyas, 2002). Pleurotus was
aﬂﬁvawdmmediﬁﬁem@cullummwwhichruminsaftcrhmdngofcmpsinmeﬁeld.m:
substrates were utilized for cultivation of mushroom. It also consists of large amount of vitamins, minerals,
ﬁbus.mﬁnoaddandlowinsugarcoment.tmnceitisemllemdiewyfoodmme. It is provides
akunntiveincomcsoumeforthefarmas.Mushmompmduuimdoesnadcnnndhnd,b\nhelpsindw
bioconversion of potential pollutants like agro-wastes 10 useful and nutritive food for human consumption.
In the present investigation Pleurotus mushroom was cultivated on differcnt substrates like green gram,
black gram, soybean, pigeon pea, wheat and paddy straws. Number of fruiting bodies and their weights
measured and protein constituent was detected. It was found that suitable substrate for cultivation of
Pleurotus sajor caju was wheat and paddy straws. Along with these Pigeon pea and Soybean also good
substrate for cultivation of Pleurotus mushroom. Highest protein percent was determined in soybean
(28.45%), Wheat (27.94%), Paddy (27.44%) than the other substrate, Yield in the form of fresh weight
wufoundinpnddy(%Ogmlbed).W(%nglbod)andSoybean(mgmlbed)highenhmdwo(hef
substrate. Similar study carried out by Singh et al (2003).

Keywords: Pleurotus, Yield, Agricultural wastes, Protein etc.

INTRODUCTION:

A wide range of different cellulose substrates are used for cultivation of Pleurotus mushroom (Khanna &
Garcha, 1982, Jain & Vyas, 2002), Paddy and wheat straw were best substrates for cultivation of
Pleurotus (Bonatti et al, 2004). Besides this many substrate used for cultivation of Pleurotus on Sorghum
by Patil et al (2006), Pearl millet, Banana waste (Bonatti et al, 2004) and many other types of substrates
were also used. Pleurotus is a richer source of fibers, minerals, protein, amino acids, low sugar and low
fat. In our country large population found protein deficient in their diet. Mushroom recovers protein
deficiency. It can be cultivated by farmers and landless worker. Agricultural waste casily available
everywhere in rural area. Mushroom production in India was about 50,000 tons during 2004-05 year
(Suman and Sharma, 2005). Pleurotus products have great demand in metropolitan cities and abroad.
Along with wheat and paddy straws, Sorghum straw used effective cultivation of oyster mushroom
(bahukhandi & Munjal, 1989). Similarly Bhandari et al (1991) cultivate Pleurotus on Echinochloa
frumentacea (Poaceac) & Eleusine coracana (Poaceae) and grass, Chemical analysis was carried out by
Patrabansh and Madan (1997).

In the present investigation four pulses and two cereals straw were used as a substrate for cultivation of

Pleurotus mushroom. In them paddy and wheat substrates were found most suitable substrates than the prod
other substrate used i.e. soybean, pigeon pea, green gram and black gram straw respectively for foun
cultivation of Pleurotus mushroom. Highest protein content was observed in Pleurotus cultivation on the 3 was |
soybean (28.45%), wheat straw (27.94%), paddy straw (27.44%), pigeon pea (26.94%), green gram fruiti
agric
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(25.56%) and biack gram {35,060 espectivety. Kighest yield in the form of frosh weight of fruiting
bodies was fmdmbeﬂiﬁu“w)md lowest in black gram (692 gm/bed),

01 Source of Spawn:
mmarmmmmwvmmnwmwmmxm.
02.  Collection of different types of agricultural substrates;
Aﬁamehfwahgﬂ.aqf;h;mwismmmlyhmmmnddcmpwmm
agricultural wastes were utlized 4 a substmte for the cultivation of Pleurotus_mushroom. Wheat,
wy&mpimpu.&mmﬂmdebdsmmnmdﬁom&emwﬁe}dsmdhwmm
Iaberatory in gunny bags.

03.  Coutting & Sterilization of substrates:
Thuelgicukwwm(wbwam)mwﬁalchoppdmdminwsnﬂlpim(lochm)sepumely
mdwenedlmow:mducug!muhsniﬂmrhesemmuaiﬂpamuﬁmmmmmmalm°C
for 2 hours.

05.  Incubation :
MbﬁgxmmsfumdiMOmslmmnculmhbomaywhmtempummmdhmﬂdity
conditions were maintained at 20-25°C & 80-90% respectively.

06. Harvesting:
AMimubniononOlodeays.inlﬁaﬁmofﬁuhlngbodytﬂmplmhmonmmberofﬁtﬁdng
bo(ﬁawemmnmdweaﬂingmmcudmmdabotmhweighmmm.mmmws
dcteminedﬂwmwdmmmdedbyAOAC(lWS)denghmlu et al (1980).

Table No.1: Utilization of different types of agricultural substrates for cultivation of Oyster
Mushroom showing number, size, fresh weight and protein content of Oyster mushroom

Mycelial | Initiation Number of fruiting bodies & | Fresh | Protein

Substrate used growth | of fruiting | size (cm) weight | content
e 1-10 [ 11-15 | 16- Total Ll
above | No.

Green gram 19 24 35 23 12 70_| 814 25.56
Black gram 17 23 | 22 16 10 48 | 692 25.46
Soybean 16 23 28 25 14 67 | 930 28.45

| Pigeon pea 18 24 34 24 12 70 1918 26.94
Wheat 14 21 36 22 16 74 1938 27.84
Paddy 15 20 4 26 15 75 | 960 2744

RESULT OF DISCUSSION;

Pleurotus species having the ability 1o degrade lignin, hemicelluloses and cellulose materials from this
production of fruiting bodies contsin valusble nutrients. Variation in stipe length and pileus size was
found on different substrates. Mycelial growth completed in 15 1o 19 days and initiation of fruiting bodies
was found 20 to 24 days on different substrates after bed preparation. Bigger size and greater number of
fruiting was found on Whest and paddy substrate. The Production of oyster mushroom on different
agricultural substrates enhances the constituents of it. Because of its low calorific value and very high
ey e
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cwtmtdpmdnaﬁmnﬁmmdmiwm.mushmommlywmimdgniﬁumlyinommnﬁng
ptoeindeﬁcleacypwblem.

The data presented in table 1 cleaﬂyindicatudmmwelilluowthcompmndin 15-19 days after the
spawning-Fruitingbodymidaﬁmmplminzowudaysanuincub«ionofoyuummmon
different substrates.
Thehighwﬁcshwdgmo(ﬁuiﬁngbodies(%o;ndbed)wumwrdedmmeﬁoembmmdlowwm

Theﬁgbuxmdnwmmomedmmemmcwybem(zsAs‘b)fouwedbywhm
(27.84%), paddy (27.44%), Pigeon pea (26.94%), green gram (25.56%) and black gram (25.46) substrates
respectively. The results were confirmed with the finding of Singh et al (2003). Similar study and finding
confirmed with Patil S.S. and et al, (2006) Patrabansh and Madan (1997).
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“Honey Bee as a Good Pollinator for Pomegranate Crop”

D. M. Survase

Dept. of Botany, Karmveer Ramraoji Aher Arts, Science & Comm. College, Deola,
Tal. Deola, Dist. Nashik, Maharashtra- 423102 (India)

ABSTRACT:

Ecoftiendly enhancing crop yield of pomegranate crop by the use of honey bee culture have been
carried out in the present study, Agriculture is a backbone of India, whole economy of India is related
with agriculture, Use of honey bees for the increase in the production of pomegranate crop ecofriendly
andgiveulhceommnicsuppontothcfammleadslodem&npmmmofsuicidaof&nm
Pomegranate is a perennial plant harvesting twice in a year. It is cross pollinated plant. Flowers are large,
bell shaped, and dark red in colour und consist of few hundred in number. It also has unique medicinal
value along with futritive values, This fruits are available in market more or less throughout the year,
Honey bees boxes cultures arc placing in the study region of selected farmers, causes significantly
increased the yield in the form of fruits (30-60%). Due to honey bees increases yicld ecofriendly,
Naturally pollinating insects are found very rare because of hunting of honey colonies, decrease in the
forest area, cutting of wild plants, industrialization and spraying of pesticides.

In the present study the role of honey bees in the production of pomegranate has been considered.
Most of the farmers in this region are cultivating pomegranate crop as per availability of irrigation. This
crop is harvest twice in a year. Honey bees suck juice from the flowers and carried out pollination in this
crop. Pollination rate increased and setting of fruit enhances ecofriendly, hence yield increased
significantly. Hence they are visited to many flowers and carries pollen grains from one to another flower
with their mouth and body parts. Pollination rate enhances by the honey bees eco-friendly and increasing
vield up to 30-60%. Similar result study have been obtained by Morse and Calderone (2000), pollen
substitute (Chhuneja, 1990). Due to use of pesticide and deforestation population of honey bee decreases (
Sandilyan, 2014; Potts et al, 2010). Honey bees are very useful insects for cross pollination crops like
sunflower, pomegranate, onion, wheat, bajra etc, These bees living in the colony in which three types of
honey bees are living in each colony. Workers are playing vital role in the pollination and increases
production in cross pollinated crops. Use of honey bee is an eco-friendly and cheaper method of increase
the crop yield, Many institutes sell the culture in the form of bee boxes.

Keywords: Honey bee, Pomegranate, Ecoftiendly, Fruit setting, etc.

Introduction:
Pamegranate has originated from Iran. It is cultivated in various countries like China, Japan,

. Russia, Pakistan, Afghanistan, Egypt, Spain, America and India. In India Maharashtra is a leading

producer of pomegranate. In India land under pomegranate cultivation is more than 107 thousand hectares
and 743 thoussnd tons production. Maharashira is leading producer of pomegranate followed by
Kamataka, A, P., Gujarat, and Tamil Nadu, In Maharashtra cultivation in the district of Solapur, Nashik,
Ahmednagar, Pune, Sangli, Dhule, Latur, Osmanabad, Jalna, Parbhani, Aurangabad and Satara. In India
Land under cultivation decreases during 2010-11 i.e. 107 thousand hectares and production 743 tons and
in 2008-09 which was 109 thousand hectares and production 807 tons (National Horticulture Board,
2011).

Deola is one of the small revenue place of Nashik District. It oceupies an erea 10,523 sq, km. In
this region onion, bajra, maize, pomegranate, vegetables, ground nut, sugar cane elc. crops are commonly
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cultivated. Deola is one of the large market place for onion and pomegranate. Pomegranate is onie of the 3
important major cash ¢crops cultivated on large area due to availability of water facilities,

Major varieties cultivated in Maharashtra sre Mridula, Phule Arakta, Ganesh and Bhagwa.
Pmmgnnmﬂ*uiumuvsihbleﬂmgbmﬂhcyw.ﬂowuingfoundin!hepaiod- E
Mrig Bahar-June to August and harvesting November to March, 1
Hasta Bahar- October to November and harvesting February to may
Ambe Bahar - January to February and harvesting June to August
India produce a finest varieties of pomegranate which having soft seeds, very attractive color of fruits and
grains, 'lhedimateoanhﬂuegimischam:uizedbydrynwucep(inmmmmmm Western ghat
agawi,vammdPeth)uinrnuiahuvicrﬂmlbemmofdimThelcmpemuncisgohg
down to 50 ¢ in winter and rising up to 430c in summer,

In the present study, it was found that due to deforestation and spraying of pesticide in our area
pollinating insect specially haney bees are become very rare, Cross pollination rate decrease significantly
leads to the yield loss, though provide all the favourable condition to crop. So purchased artificially

Table No.1: List of Selected Farmers for Bee Keeping From Deola Taluka, Dist. Nashik

(Maharashtra)
Sr | Name of the farmer Address of the Varjety Bee | Land under
No Farmer cultivated | Box | cultivation (acres)
given | Total Pomegranate
Land
1. | Aher Ashok Matane Tal. Deola Shendri 01 05 01
Gangadhar Dist. Nashik
2. | Jadhev Chandrakant | Wakhari Tal. Deola Mridula 01 35 02
Namdeo Dist, Nashik
3. | Jadhav Nandkishor | Wakhari Tal, Deola Shendri & | 01 15 04
Pandharinath Dist. Nashik Arakty
4. | Nawale Ramdss Vithewadi Road Shendri& | 01 6.5 6.5
Namdeo Deola, Tal. Deola, Arakta
5. | Nawale Santosh Vithewadi Road Shendri& | 02 09 09
Gobaji Deola, Tal. Deola, Arakta
Dist, Nashik
6. | Pawar Amol Bhaur Tal. Deola Shendri 01 10 04
Dist. Nashik
7. | Pawar Hemant Bhaur Tal. Deola Shendri& | 02 12 04
Dist. Nashik Arakia
8. | Pawar Sachin Bhaur Tal. Deola Shendn 01 32 04
Dist. Nashik
Total 10

METHODOLOGY:

1. SurveyofpommnntecropInthesﬂdyreﬂon:Deohisaoneofmllrcwmeplnoeofthe
Nadu&ﬁsﬁahmhmmemntqmmbajmmﬁn.mmaMWhmpsm B
commonlyyowneveryyear.Wevisiwdmnofﬂlefarmcrwhocummwdpomcgmmeasacash
aop.Wedisctmedwithﬂufmnermdtellingdmnimpoﬁmotbomybm.Wewedmﬂ
infmmnionmdmkphyedbyhoncybcﬁindnpollhnﬁmmdinmusehﬂnyiddof
wmmmeooﬁimayfmoffunmsuprwﬁngmepomegmmphmﬁmme&ﬁeldbeme
ofomumdismeocmnedmdnpomephnumawmisvuycmmmmmola
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region since 2008. Tellya is a bacterial disease which capses oily spots on leaves and fruits.
Affected fruits cracked open and become uneconomical,

2. Selection of farmers for putting honey culture box: After survey of pomegranate field ten
ﬁmmmsdeaedwhoseﬁeldhavinginﬂwﬂowdmmge. These selected ten farmers trained
by Dr. T.B, Nikam, Director of Suprakruti Madhushala, Gangapur, Nashik. He gave practical
training to the selected farmerswithlhchelpofhoucybeecmhﬂes. laptop and working of various
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makes aware about the honey bees and advantages of them, Along with this increase the yield of
farmer by selling the honey, royal jelly, wax and other byproducts,

4. To Create Awareness In The Farmers To Use Of Honey Bee Culture: Due 1o depletion of forest
wild or natoral honey bees and pollination insect are not found commonly (UNEP, 2010). Hence

In another country like USA, Canada, Isracl etc. bee keeping is an agro based commercial business.
Special industries provide service for pollination. Honey bee cufture is available on hiring services.
5. Placing of Bee Hives in The Field: It depends upon several fxctmslikedensixyofphms in the
field, number of flower per plant, duration of flowering, strength of bees and number of flowers per
unit area, Generally two colonics of Apis mellifera required per hectare,
6. Time of Placing Colonies: For better pollination bee colonies should place in the ficld at night

Table No.2: Yield Increased of pomegranate after placing the honey culture in the Farmer's field

Sr Name of Cultivate | Total No. Yield in tons Yield
No Farmer d year of Plants | Without | With Increased | Increased
bee box bee box | Yield %
1. | Aher Ashok 2002 400 05 08 03 60
2. | Jadhav 2005 600 06 09 03 50
Chandrakant
Namdeo
3. | Jadhav 2006 1200 il 16 05 45
Nandkishor
Pandharinath
4. | Nawale Ramdas 2000 2400 27 40 13 48
Namdeo
3. | Nawale Santosh 2005 & 2600 50 65 15 30
Gobaji_ 2011
6, | Pawar Amol 2012 1600 06 09 03 S0
7. | Pawar Hemant 2013 1200 e 09 P
8. | Pawar Sachin 2012 3000 06 10 04 40
h
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RESULT AND CONCLUSION:

It has reported that the population of bees depleted due to spraying of pesticide and deforestation.
We have purchased honey bee boxes as source of eco-friendly pollination. The main objective of this
study was to measure honey bees (Apis melfifera L.} impact on the fruit set and yield of pomegranate.
Similar studies have been carried out by Sharma and Gupta (2001), Effect of pollination on the yield of
examined canola crop, it was confirmed that increased seed yield in plants available to pollinating insect
compared to those 16% in Australian studies (Manning and Boland,2000), by 20-24% (Jablonski et al,
1985) and by over 50% in Czech Republic experiment (Kamler,1983) similarly USDA (2011).

Similarly in this study yield of pomegranate was significantly increased after placing of bee
culture box in the pemegranate field, Pomegranate is cultivated commonly in this area. But last seven
ywsinﬂﬁsaxeaomem«e&mmmhmwmpmwhdm“reuyadm."my
farmers uprooted their pomegranate plants. In such condition we placed apiculture in the eight farmer’s
field. Before that (o the farmers training is given at ‘Suprakruti Madhushala, Gangapur Road, Nashik
(Mah ) on 19 and 20 " Jan, 2013. After that ten honey boxes given to selected farmers in their field.

Crop vield of pomegranate crop is significantly increased up to 60% in the study area. Ten apiculture
boxes were given to the farmérs. These boxes were placed into their pomegranate field and it was found
that increase in the yield from 30 to 60% of pomegranate crop.

It was also reported that fruit setting was 100% successful and fall down rate of flowers was zero
approximately. Pruit enhanced in all the respect i.¢. size, shape, colour and weight.

Observations:

1. Yield mereased up to 30 to 60% of pomegranate crop.
2, No flowers fall down below the plant (Drop out rate).
3. Fruit setting 100% successful

4, Fruit size and colour become brighter.

5. Fruits more economical and nutritive.

6. Farmers genting honey and its products,

7. Fruits healthier and discase free.

Applications:

1. Pomegranate yield increases significantly by this method cheaply.

2. Naturally wild insects like honey bees, wasp etc. are uncommon due to deforestation,
restares it and don’t hunting of bee hives.

3. In Israel revolution in vield of agriculture crop only due to the use of apiculture,

4, Hunger of increased population may be fulfilled by placing of apiculture in the field.

5. This method is ecofriendly, cheaper, easy& increases employment.

6. Bees provide free pollination service.
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SCREENING OF HIGHER YIELDING STRAIN OF ASPERGILLUS NIGER
FOR CA PRODUCTION FROM SOIL OF NASHIK DISTRICT

Damu Mokinda Survase
Asst. Prof. Dept. of Botany,
Karmveer Ramraoji Aher Arts, Science & Comm. College, Deola,
Tal. Deola, Dist. - Nashik, Maharashtra
Abstract

Natural source of citric acid is citrus fruits which contain 7-9% of citric acid. It was
obtained by the processing of citrus fruits and precipitation of calcium salt. Now a day citrus
fruits could not sufficient for fulfill the required demand of citric acid. Hence altemative source
of citric acid is a microbial origin. Many microorganisms are involved in the production of citric
acid (Wang- Jiaglong, 1998).

In the present study isolation of higher yielding strains of Aspergillus niger from the
different locality of soils of Nashik district. Culturing and screening of Aspergillus niger strains
were tested for citric acid production in vitro. It was also found that many nutrient factors were
affecting for fungal origin production of CA. Some of these factors were considered here. It was
clear from resulted presents in the tabular form indicated that Sucrose (13%) was a suitable
carbohydrate source for normal growth and healthy production of CA (Currie 1917).
Micronutrients in the culture medium were considered and tested for NaNos (400 mg/L), KH;Poy
(100 mg/L) and MgSoy (mg/L) in the culture medium all the selected strain were giving higher
yield of CA. P also plays important role in the healthy growth and development of organic
acids at the temperature 30 °C. Similar study and observations carried out by Aftab Nadeem et al
(2010) and Rosaria Ciriminna et al (2017).

Key Words: Nashik soil samples, Citric acid, pH, KHzPos NaNos, Aspergillus niger.

Introduction:

Citric acid is mainly produced by submerged fermentation of Aspergillus niger. The yield
depends upon composition of medium and on the microorganism strain (Aftab Nadeem et al
2010). Citric acid production using A. niger is influenced by the process variables such as initial
sucrose concentration, pH, nutrient concentration, additive, incubation period, temperature etc.
However demand for Citric acid production is increasing faster than the its production and hence
requires more economical process, The fitness of solution would be measured by determining the
total weight of the proposed solution. The higher the weight, greater the fitness provided that
solution (K. Anand Kishor and et al, 2008).

In the present study different factors affecting microbial production of citric acid
like methanol, strain of microorganism, carbon source, PH etc. were considered. Isolation of
Aspergillus niger from soil sample collected from different localities, 2% methanol added into
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culture medium gives higher yield, 13% sucrose was better carbon source than the glucose, 4.5
P" was suitable for production of citric acid in vitro and in 28-30” temperature healthy growth
was found. Citric acid, a tricarboxylic acid widely used an acidifying agent and antioxidant in a
food, beverages and pharmaceutical industries (Kapoor et. al, 1982).

In the present study locally isolated Aspergillus niger employed for the production of Citric acid.
Materials and methods:

Aspergillus niger is suggested for production of CA and other organic acids. All these
were produced in fermented broth method by Aspergillus niger fungus. These organic acids
specially CA were isolated by crystallization method.

1. Isolation of higher yielding strain for CA production:

Naturally Aspergillus niger is grows in the soil. For isolation of Aspergillus niger from soil
which was collected from different areas of Nashik District. These soil samples were separately
cultured and tested for CA production. Higher yielding strains were selected for further use
which were TRAL, SPG3, DLF3 and CCS2 (Kovats, 1960; Prescott and Dunn, 1987)

2.Primary testing for CA yield:

Four different localities soil samples were tested for the production of CA in vitro. Each soil
sample strains were prepared separately and screened for CA production. Similarly four higher
yielding strains were selected and primary yield trial was carried out. These selected four strains
were maintained and utilized for further experiments (Prescott and Dunn, 1987)

3. Determination of pH of soil samples:

Collected soil samples pH was measured with the help of pH meter. There was sixteen soil
samples pH was recorded in the table.

4. Preparation and conservation of pure cultures of higher yielding strains:

Four strains of four localities were selected and further sub culturing on Czepecks Dox agar
medium. These cultures were incubated at 30 ° C separately.

5. Selected strains testing for CA production:

Aspergillus niger spores taken from each pure culture slants and poured into sterilized culture
plates and in this addition of Bromo-cresol green dye previously. These culture plates were
observed for changing the color of culture plates blue to yellow. Change in the color of cultures
confirmed that the production of organic acid (Sing S.P et al, 1998)
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6. Chromatographic test for CA Confirmation:

ISSN NO - 23215488

Vol: 6 Issue: 6, December 2018

In the fermented broth production of organic acid specially CA by Aspergillus niger which
confirmed by ascending chromatography method. On chromatogram loading of fermented broth
standard CA, oxalic acid and Succinic acid and their Rf values were calculated. Solvent system
prepared by the use of n-Butanol, Formic acid and water in the proportion of 10:2:5 respectively.

Table No.1: Screening of Soil samples for pH and citric acid production.

Sr. Area Culture Soil pH | Yield mg/ml
No.
TRAI 4.5 4.0
1. TRYAMBAK AREA TRAZ 33 17
TRA3 4.7 33
TRA4 59 2.8
SPG1 5.6 25
2 SAPTSHRUNGI GARH SPG2 57 i3
SPG3 52 4.6
5G4 57 29
DLF1 5.3 3.1
e DEOLATOREST DLF2 6.3 28
DLF3 5.7 2.7
DLF4 59 29
CCS1 6.1 2.6
4. COLLEGE CAMPUS ocsa 63 %]
CCS3 7.3 1.6
CCS4 7.5 1.8

Available On - WWW.RESEARCHDIRECTIONS.ORG

373



UGC Sr. No. 1208
Impact Factor - 5.7 (UIF)

RESEARCH DIRECTIONS

ISSN NO - 23215488
Vol: 6 Issue: 6, December 2018

Table No.2: Effect of sucrose percentage on yield of Citric acid

Sucrose Yield(mg/ml)
% TRAI1 SPG3 DLF1 |CCS2
12 22 1.5 1.2 2.5
13 3.6 38 3.9 3.7
14 29 3.2 2.7 2.5
15 2.6 27 24 2.7
16 2.1 24 3.1 2.6
17 2.5 2.7 2.1 24
18 1.3 1.1 0.8 1.4
Table No.3: Effect of NaNo3 on yield of citric acid production
Sr. NaNO3 TRAL1 | SPG3 DLF1 CcCs2
No. (mg)
1. 200 22 2.0 1.7 1.9
2. 250 24 2.1 1.5 23
3. 300 2.6 22 1.8 1.9
4. 350 3.1 28 13 2.1
5. 400 3.7 3.8 28 3.9
6. 450 28 2.6 20 25
7. 500 2.1 2.6 1.7 22
8. 550 1.8 2.1 1.6 1.9
9. 600 1.6 1.9 1.4 1.8
Table No.4: Effect of KH2PO4 on yield of Citric acid
Sr. KH2PO4 | TRAI1 | SPG3 DLF1 CCS2
No. (mg)
1. 25 2.9 2.8 22 2.1
2, 50 2.8 32 24 2.0
3. 75 3.7 38 2.6 2.1
4. 100 4.7 45 35 29
5. 125 3.6 42 3.1 2.7
6. 150 3.1 3.2 2.2 24
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Table No.5: Effect of MgSO4 on production of Citric acid

Sr. MgSO4 TRA1 | SPG3 DLF1 CCS2
No. (mg)

1 0 0.7 0.9 K 1.6

2. 5 19 22 13 1.8

3. 20 38 36 35 29

4 25 31 29 34 25

5 30 1.8 2.1 23 1.6

Table No. 6: Effect of pH on Citric acid production.

Sr. No. | pH TRA1 |SPG3 DLF1 CCS2
1. 2.5 2.6 28 29 1.9
2. 3.0 2.8 28 3.0 25
3 35 3.0 3.1 33 23
4. 4.0 2.9 35 39 2.6
5. 4.5 3.9 3.7 38 31
6. 5.0 1.8 2.1 1.9 2.5
7. 5.5 13 1.2 1.5 2.1

Table No.7: Chromatography confirmation of Citric acid:

Sr. Sugar Distance travelled | Distance travelled | Rf % RI

No. by solvent by solute

1. Citric acid 10.0 4.0 0.4 40

2. Oxalic acid 10.0 5.0 0.5 50

3. Succinic acid | 10.0 6.0 0.6 60

4. Test 10.0 4.0 04 40
Result and discussion:

It was clear from the result presented in the Table No.1 that sixteen soil samples of four
places were selected and tested for CA production. Out of these soil samples four higher yielding
samples/ cultures were selected. These were used for further experiment. Primary screening of
CA production and determination of high yielding strain of Aspergillus niger as compared to
other strains. The highest yielding strains were TRA1 (3.9 mg/ml), SPG3 (3.8 mg/ml), DLF1
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(3.1 mg/ml) and CCS2 (2.7 mg/ml). The soil samples pH was determined separately. Most of
soil samples have acidic soil and two samples with basic pH.

It was found that from Table No.2 that sucrose was a suitable carbohydrate source for
normal and healthy growth of Aspergillus niger selected strains. It was also found that 13% of
sucrose in the culture medium gives higher yicld than the rest of percentage of sucrose. At high
percentage of sucrose in the culture medium observed residual sugar (Chaturvedi Madhusudan et
al, 2010; Gupta et al, 1976)

It was clear from result presented in the Table No.3 that the amount of NaNo; in the
culture medium affects the production of CA in fermented broth. It was clear from the result that
400 mg NaNo; was more suitable for all the four selected strains of Aspergillus niger for the
higher yield of CA (Dhankar et al, 1974).

It was found from the result presented in table No.4 that along with NaNo; the KH;Po,
micronutrient added in the culture medium enhanced the yield of Ca. It was found that 100 mg/l
KH;Pos was more suitable for healthy production of CA (V.K. Jain, 2008). All other percentages
of KHzPoy in culture were showed less yield as compare to 100 mg KH;Poy culture,

It was clear from the observations presented in the Table No. 5 that MgSos micronutrient
affect CA production. The higher yield observed at 20 mg/l of MgSo4 as compared to other
percentages of MgSo, for all the selected strains.

It was found that from observations enlisted in Table No.6 that the pH is one of the
important factors for the yield of CA. It was found that 4.5 pH of culture medium gives higher
yield of CA by all the selected strains as compared to other pH of culture (Gupta et al, 1976).

The result presented in the table No. 7 that for the confirmation of test solutions for
production of Ca with other organic acid (Standard Citric acid, Oxalic acid, Succinic acid). It
was found that fermented broth chromatogram Rf value (0.4) and compared with other organic
acid including Citric acid. Fermented broth Rf value matched with standard CA value. This was
concluded from that fermented broth produced CA.
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HERBAL MANAGEMENT OF SEED BORNE
PATHOGEN OF METHI

D. M. Survase
Dept. of Botany,
Karmveer Ramraoji Aher Arts, Science & Comm. College,
Deola Dist. Nashik (Mah)

_ In the present study seeds of common vegetables have been selected for this study. Isolation of many fungi have been
elm‘ed out by the method described by ISTA, 1966, Many fungi isolated from vegetables seeds, out of which four very common

tested against spore germination, dry mycelial weight and sporulation of these selected four fungi have been carried out. It is clear
from the study that Solamum xanthocarpum, Semecarpus anacardium, Dioscorea bulbifera and Aegle marmelos leaf extract were
found more inhibitory forsporemmmwmuwmﬂmLSMiwwmmeﬁdmh
Okra by Mashooda Begam and Lokesh (2008). Similar results have been reported by Prabha et al (2003), Ashish et al (2008),
Muzumdar et al (2004), Similar study in cgg plant was carried out by Amer Habib et al 2007,

Key Words: Medicinal plants, Spore germination, Dry myeelial weight, Vegetables seeds etc.

INTRODUCTION:

India is one of the mega biodiversity centre of the world. We are unaware of biomass produced by wild plants
which going wasto every year. If it is utilized for various purposes in agriculture, it improves crop yield eco-friendly, Every year
huge biomass of plant is going waste. It may be utilized for agricultural parpose because most of plants having anti-microbial
activity. By using chemical fertilizer, pesticides causes imbalance in biodiversity. If we used plant based product as fertilizer,

Curvularia lunata and Drechslera longirastrata. Effect of Very common ten medicinal plants leaf extract have been tested against
spore germination, dry mycelin weight and sporulation of these sefected four fungi have been carried out. It is clear from the study
. Sei i

MATERIALS AND METHOD:

1. Colleetion of plant materials:
Ten very common and easily available wild medicinal plants were selected, the leaf of selected plants were surface

sterilized, dried in oven and ground into fine powder with the help of blender. 5% wqueous leaf extract was found more effective
for control of seed mycoflora of vegetable sceds specially methi.
2. Testing of stem extracts & Effect of leaf extract on percent incidence of seed mycoflora:

Aqueoas extract of different percentage of the selected biomass was prepared !»ydissolvinx | [ X v gn_aofbiomnss lear

3) Detection of seed mycoflora:
a) Moist blotter plate method:
The isolation of seed bomeﬁmgiutsarﬂedombybtouamnwﬂwd.daqibodby lSTA(I966).AwwnIudSot_b_!ny

(1978). A pair of white blotter paper of 8.5 cm diameter was jointly soaked in sterile distilled water and placed in pre-sterilized

tested for cach treatment. Plalelswmincubawdalmomm . for seven days. Identification and confirmation of different fungi
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on sced was made by preparing slides (Mukadam, D.S., 1997). Many fungi were isolated, out of these four were very common
fungi brought in to the pure culture and further used,

2. Identification of seed borne fungi:

The seed borne fungi were preliminary identified on the basis of sporulation characters like asexual or sexual spores or
fruiting structures. Detailed examination of fungal characters was done under compound microscope and their identification was
confirmed with the help of latest manuals (Subramanian, 1971; Jba, 1993 and Mukadam, 1997), Pure culture of the identified
fungi were prepared and maintained on PDA (Potato Dextrose Agar) slants,

3. Preparation of spore § 8

For this 10ml sterile distilled water was poured in to the sporulating pure cultures of the seed bome fungi maintained on
PDA slants for seven days at room temperature. The slants were shaken and the content was filtered through muslin cloth, The
filtrate was used as spore suspension.

4. Swdy of spore germination:

During the present studies, 23ml of GN medium supplemented separately with 2ml of $% plant extract was poured in
100m! borosil conical flasks. The flasks were autoclaved and inoculated separately with 2ml spore suspension of the test seed
borne fungi which were maintained on PDA slants for seven days, The flasks were incubated at room temperature for twenty four
hours. After incubation the spore germination was studied by preparing slides of the incubated solution and observing under the
compound microscope.

The germ tbe lengths of the germinating spores were measured in microns () with the help of calibrated microscope.
The flasks poured with 25mi of GN medium without the supplementation of 2ml of 5% plant extract inoculated separately with
spore suspensions of test fungi were served as control.

5. Study of growth and sporulation of seed borne fungi:

During the present studies some common and dominant seed bome fungi of vegetable Methi like Aspergillus niger,
Curvuiaria lunata, Drechslera longirostrata and Fusarium oxysporum were grown in GN medium supplemented separately with
2ml of five percent plant extracts of medicinal plant biomass for seven days at room temperature. After incubation contents of the
flasks were filtered through pre-weighed What man filter paper No. 1. The filter papers with mycelial mat were oven dried for
twenty four hours at sixty degree centigrade and reweighed. Growth of the seed bome fungi in terms of dry mycelial weight was
measured by subtracting the initial weight of the filter paper from the final weight of filter paper with mycelial mat. The seed
borne fungi grown in GN medium without supplementation of medicinal plant biomass extract were served as control. The
sporulation was studicd by preparing slides of the seed borne fungi before filtration,

Table-1: Effect of leaf biomass of selected medicinal plants on spore germination, growth and sporulation of
Aspergillus niger; Curvularia lunata; Drechslera longirostrata nnd Fusarium axyspovum,

Aspergillus niger Curvularia lanata Drechslera Fusarium axysporum
Sr. | Medicinal plants longirostrata
No SG DMW | SPN | SG | DMW | SPN | SG | DMW | SPN | SG | DMW | SPN
(5%Leaf extract) % (mgs) % (mgs) % | (mgs) % | (mgs)
1| Abrus 44 40 ++ 38 30 ++ 36 + | 40 25 ++
precatorius L.
2 Aegle marmelos 12 18 ++ 18 16 + 16 15 + 14 20 ++
(L.) Corr.
3 | Balanites 48 40 +H++ | 42 52 +++ | 48 38 +++ | 48 45 +++
Delile.
4 | Datura metel L. 36 38 ++ 36 44 ++ | 38 32 ++ | 40 32 ++
5 | Diescorea 4 16 + 18 I5 +H | 20 18 + 18 20 ++
bulbifera L,
6 | Helicteres 28 29 ++ | 50 27 +++ | 50 26 +4++ | 42 28 ++
isora L.
7 | Sapindus 32 36 ++ | 30 42 ++ | 36 4 ++ | 48 38 -
laurifollus Vahl
8§ | Semecarpus 10 12 + 14 15 + 14 12 + 4 12 +
anacardium L.
9 | Selamum 1 10 i 26 14 + 14 12 o 10 14 +
xanthocarpum
Schra.
10 | Vitex 60 44 ++ | 48 50 +++ | 52 35 +++ | 52 40 444
ndo L.
Control 78 58 4+ 84 60 +++ | 70 48 +++ | 68 50 +++
SG: spore germination %; DMW: dry mycelial weight (mgs); SPN: sporulation
Low= +, Medium= ++, High= +++
RESULT AND DISCUSSION:

It is clear from the result presented in Table 1 that the leaf biomass in the form of extract (59?) of all the test medicinal
plants were found more or less inhibitory to spore germination, growth in the form of dry mycelial weight and sporulation of all
selected seed bome fungi. {Perumal et al, 2005)
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It is evident from the result that leaf extract of Aegle marmelos, Dioscorea bulbifera, Semecarpus anacardium and Solarum
xanthocarpum were found more inhibitory for spore germination, growth in the form of dry mycelial weight and sporulation of all
selected seed borne fungi of methi than the other test medicinal plants. Effect of leaf extract of Aegle marmelos was found more
inhibitory for spore germination of Aspergiflus niger (22%), similarly growth in the form of dry mycelial weight in the leaf
extract of Solamum xanthocarpum was 19 mg and sporulation of the fungus more inhibited by the leaf extract of Semecarpus
anacardium as compared with the other test medicinal plants. Similar study carried out by Cherkupally et al, 2017.

Effect of leaf extract of test medicinal plants on the spore germination of Curvularia funata found more inhibitory in the
leaf extract of Semecarpus anacardium (22%), growth more inhibited in the leaf extract of Solanum xanthocarpum (22 mg) and
sporulation also very low in the same plant extract than the other test medicinal plants.

Effect of leaf extract of test medicinal plants on the spore germination of Drechslera longirostrata was found more
inhibitory in the leaf extract of Dioscorea bulbifera (20%), growth and sporulation was found more inhibitory in the Adegle
marmelos (12 mg.).

Effect of leaf extract of selected medicinal plants on the spore germination, growth in the form of dry mycelial weight
and sporulation of Fusarium axysporum was found more inhibitory in the leaf extract of Solanum xanthocarpum (18%) and (13
mg) respectively than the other test medicinal plants. Similar study was in sunflower wilt by Kerrio, 2017.

It is clear from resulted presented in the Table no.1 that the leaf extract in the form of 5% ag. Extract of all herbal test plants were
found more or less inhibitory to spore germination, growth in the form of dry mycelial weight and sporulation of selected seed
bomne fungi of methi. Similar investigation carried out by Pandey K.N. (1982), Vyas (1988) and Musiyami et al, (2008),

It is evident from result that leaf extracts of Solanum xanthocarpum (11%) Aspergillus niger, (12%) Curvularia lunata,
12% Drechlera longirastrata and 14% Fusarium oxysporum was found that more inhibitory for spore germination, followed by
Semecarpus anacardium, Aegle marmelos and Diascorea bulbifera than the other test herbal plants.

Itis also evident from result presented in the table no. | that, leaf extract test herbal plants were found more or less
inhibitory to growth in the form of dry mycelial weight of sclected seed borne fungi of methi. Solanum xanthocarpum leaf extract
was most inhibitory to growth in the form of mycelial dry weight Aspergiltus niger (10 mg), Curvidaria lunata (14 mg),
Drechlera longirostrata (12 mg), and Fusarium axysporum (12 mg) than the followed by Semecarpus anacardium, Dioscorea
bulbifera and other test plants.

Itis clear from result presented in the Table no. | that leaf extract of test medicinal plants were found more or less
inhibitory to sporulation. Solanum xanthocarpum and Semecarpus anacardium (+) were more inhibitory for selected fungal
sporulation than the other test plants.
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Abstract

Microbial production of citric acid carried out
by various microorganism especially commercial
productions carvied out by the Aspergillus niger since
twentieth century. Citric acid used as flavouring agent
in food, beverages, Pharmacewtical and confectionary
industries. Traditlonal source of citric acld Is a citrus
Jruits. World demand and use of Citric acid in the
different  industries  (food,  beverages  and
pharmaceutical industries) and kitchens is increasing
day by day, move than 80 lack tons’vear (Pohnerkar
and Desai, 2014). Natural source of citric acid was
citrus fruits which contain 7-9% of citric acid which is
extracted by traditional method. It was obiained by the
processing of citrus fruits and precipitation with
calcium salt. Now a day citrus fruits could not sufficient
Jor fulfill the required growing demand of citric acid
Hence alternative source of citric acid production is a
microbial origin,

In the present study Aspergillus niger
considered as  more  suitable than the other
microorganisms for production of citric acid by
Jermented broth method Many factors were affecting
imvitro production of citric acid It was found that
sucrose is suitable carbon source (13-15%). Similar
study was carried owt by Currie (1917), Wang-
Jiaglong (1998). Different factors affecting microbial
production of citric acid like methanol, strain of
microorganism, temperature, carbon source, P ete.
were play lmportant role in the production of citric
acid. Isolation of Aspergillus niger strain from soil and
lemon fruits sampie collected from different localities,
2% methanol added into culture medium gives higher
yield (Dhankar et al, 1974), 13% sucrose was better
carbon source than the glucose and other, 4.5 P* was
suitable for higher production of citric acid in vitro and
in 28-30° temperature healthy growth was found (Afiab
Nadeem et al, 2010),

Keywords: Citric  acid ~ Fermentation  broth,

Aspergillus  niger,  lemon  fruit,  ascending
chromatography
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L. INTRODUCTION

Citric acid, a tricarboxylic acid soluble in
woter and widely used an acidifying agent and
antioxidant in a food, beverages and pharmaceutical
industries (Kapoor et. al, 1982). Citric acid is mainly
produced by submerged fermentation of Aspergillus
niger. The yield depends upon composition of medium
(Sing S.P. et al, 1998) and on the microbial strain
(Aftab Nadeem et al, 2010). Citric acid production
using Aspergillus niger is influenced by the process
variables such as initial sucrose concentration, pH,
nutrient  concentration, additive, incubation i
temperature etc. However demand of Citric acid
production is increasing fuster than the its production
and hence requires more economical process. The
fitness of solution would be measured by determining
the total weight of the proposed solution. The higher the
weight, greater the fitness provided that solution (K.
Anand Kishor et al, 2008). Similar Study carried with
cane bagasse by Abdullah Al Mahin ¢t al, 2008 and
Chaturvedi Madhusudan et al, 2010,

In the present study locally isolated
Aspergillus niger employed for the production of Citric
acid. In the preseat study different factors affecting
microbial production of citric acid like strain of
microorganism, carbon source, P" and ascending
chromatography ~ were  considered. Isolation of
Aspergillus niger from soil sample collected from
different localities, 2% methanol added into culture
medium gives higher yield, 13% sucrose (LF1 42
mg/ml, FS3 3.9mg/mi and CCGS 3.7mg/ml) was better
carbon source than the glucose, Galactose and fructose,
4.5 P" was suitable for healthy production of citric acid
in vitro and in 28-30° temperature healthy growth was
found.

1. MATERIALS AND METHODS

Aspergillus niger is a fungus recommended for
the production of various organic acids. Citric acid is
one of the important organic acid synthesized and
released on synthetic medium by this fungus. Natural
source of Aspergillus niger is a soil, hence soil from
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different localities from Nashik District was collected
and tested for higher yiclding strain of Aspergillus niger
for the production of citric acid and it also isolated from
lemon fruits,

A Isolation of Microorganism

The natural source of Aspergillus niger is the
soil. Collection of soil samples from different locations
with respect to P¥ of the soil, In this way ten soil
samples were collected and diluted 1/100, 1/1000 and
1710000 of each sample. The diluted samples were
observed and they were purified by sub culturing on
Czepeck’'s Dox agar slants. Culture Plates were
incubated at 28 °C and isolated cultures were observed
ond they were purified by sub culturing on Czepeck's
Dox agar slants, Isolation from affected fruits of lemon
and pure culture was prepared and maintained, Similar
1o soil screening lemon strain tested for citric acid
production. Similardy fresh and healthy lemon fruits
were soaked in the water placed in closed container for
& 5- 7 days. After incubation pure cultures of
Aspergillus niger maintained on culture medium.

B. Aspergiilus Niger

Aspergillus niger high yielding strains were
LF1, FS3 and CCGS purified and cultured by streak
plate method, loopful of culture at 25 °C for 8 week. It
was used for further fermentation experiment.

C. Screening for Organic Acid Production

Spore from slant cultures were inoculated on
sterile Czepeck’s Dox agar medium plates incorporated
with Bromo-cresol green dye, Plates were incubated ot
28°C for 24 10 28 hrs. And checked colour change blue
to yellow indicates organic acid production. To study
the effect of media component on citric acid
fermentation, all the components except one to be
studicd are kept constant with respect o the control
medium and one component concentration is changed
in particular range. Broths were tested for citric acid
production by selected strains of Aspergillus niger,

D. Screening of Aspergillus niger for citric acid
production

Seclection and isolation of micro-organism
which produces high amount of citric acid. Primary
screening determines which microorganism is able to
produce a citric acid followed by secondary screening
to determine capacity of that organism producing
quantitatively.

ISSN:2231-5381

Table No.1: Isolation and Selection of Higher YVielding

Strain from Soil and Lemon Fruits
Sr. Area PH Culture Yield
No, mg/ml
LF1 4.0
1. LF2 3.7
Lemon LF3 43
fruits LF4 2.8
LF5 3.9
62 FS1 2.5
2 6.1 FS2 32
Forest soil 5.9 FS3 39
5.4 FS4 2.9
6.1 FS3 3.5
48 CCS1 26
3 College 52 CCSs2 27
Campus 49 CCS3 1.6
Soil 5.1 CCS4 1.8
48 CCSS 37

Table No.2: Effect of Different Carben Source % on the

Production of CA by Aspergilluy niger

arb Flau eld mg/ml [Yield mg/ml [vuu mg/ml

n g/ml Glucose Galactose  [Fructose

re [Sucrose

% |[L|F|C|L|F|[C |L|F|C |L[FS]C
F|S|C|F(|(Ss|c |F|s|c |[F|3 |cCS
1 (3 [(S|1|3|s5]|1|3]|ss5]1 5

s

0 [Lj2|L]L]L]3]|n]o. o8] [1s6]|17
6|1 9411 1|8 2

I [LfLjLjLjLl3jofo (oo [1Ls]|13
9 (819|416 5 (8 1

12 (222 fL]19fo.fo.[ro]L 1514
5168|816 9 |7 2

13 |4 |3 (3 [2]2]8]0]0 16|l [18]12
2191719 |4 6|9 6

4 |3 ]2 (22223 ]L]L7]1[20]16
1 1916 |4 |1 1 1ls 9

15 |2 (2 ]2 || ]usfo fo.[07]1.][19 |14
91411 |ols 9 |8 7

6 | L[ LfLfLL)t3fo.|o.]o6]0. ]09 )08
$ 14302 s |7 9
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Table No. 3: Effect of pH on the production of CA by

Aspergillus niger
Sr. pH LF1 FS3 CCSss
No.
1 2.5 26 2.8 29
3.0 2.8 2.8 3.0
3 3.5 3.0 3.1 33
4 4.0 29 3.5 39
5 4.5 39 3.7 38
6 5.0 1.8 2.1 1.9
7 5.5 13 1.2 1.5

Table No4: Ascending Chromatography of Organic Acid

and Test Solution
Sr. | Sugar | Distance | Distance | Rf | %
No. travelled | travelled Rf
by by
solvent solute
1. Citric 10.0 40 04 40
acid
2. | Oxalic 100 50 05| 50
acid
3. | Succinic 10.0 6.0 06| 60
acid
4. Test 10.0 4.0 04! 40
Photegraph No.1:  Chromatogram Showing Pesition of

Standard Citric Acid and Fermented Broth

ISSN: 2231-5381
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Su-Succinic acid, 0-Oxalic acid, Cs-Standard citric acid, T-
Fermented broth

Photograph Ne. 2: Primary Sereening of Organic Acid
Froduction on Culture Medium by using
Bromecresol Green Dye

1. RESULT AND DISCUSSION

It was clear from Table No.l Soil from
different  localities was collected and  different
concentration cultures prepared and from which
Aspergillus niger strains were isolated from it. These
were checked for citric acid production. The highest
yield was reported from Aspergillus niger strain LF|
(#.0 mg/ml), FS3 (3.9 mg/ml) and CCGS (3.7 mg/ml).
It was found that the highest yicld was found when the
pH of medium was 4.5, above and below this pH the
yield was decrease.

Table no, 2, When all the three cultures were
tested for different carbon sources and  their
concentration (Sucrose, Glucose, Galactose and
Fructose), it was found that the at sugar concentration
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(Sucrose) 13% all the three cultures LF1 (4.2 mg/ml),
FS3 (3.9 mg/ml) and CCSS (3.7 mg/ml) gave the higher
yield. It was also found that sugar concentration (15%
1o above) the yield found decreased as compared to
13% and residual sugar observed higher concentration
of sugar in the culture medium. Kovats (1960) reported
that higher sugar concentration (15 to 18%) greater
amount of residual sugars remains in the medium and
process become uneconomical. Similar study casried
out by Gupta et al, 1976,

pH play an important role in the production of
citric acid by Aspergillus niger. It was clear from Table
no, 3 that pH of 4.5 was found to be suitable for all the
three cultures for the yield of citric acid. The culture
SG3 showed higher yield at pH 4.0. This showed the
contrasts with the finding of Prescott and Dunn (1987)
which claims that the initial pH for sucrose.

It was confirned from the Table no. 4 that
ascending chromatography was done by using the
solvent system n-Butanol, formic acid and water in the
proportion of 10:2:5 respectively, It was prepared by
separating funnel and out of the two layers upper
organic layer was used. The fermented broth
concentrated by evaporating it in a Petri dish. Standard
Succinic acid, oxalic acid and citric acid with test
fermented sample were loaded.
removed, dried and sprayed with 0.4% Bromo-Cresol
Green prepared in ethanol (pH is equal to 6.7) and Rf
values were calculated. Test sample and standard citric
acid Rf value are matched. Rf value of samples
compared with the organic acid and from this it was
confirmed that fermentation broth contains citric acid
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1. Introduction

Base-catalyzed condensation and addition reactions such as the
Aldol, Knoevenagel and Michael reactions are well reported in the
literature for the production of drugs. fragrances, and chemical
intermediates |1-4) The use of novel environmentally friendly
solid catalysts for the synthesis of biologically potent heterocyclic
compounds has become one of the most active areas of research.
“ synthesized by the functionalization of s
als are capable of catalyzing vanous C-C coupling reactions 15.6).

Recently, mesoporous silica (OMS) and related matenals have
become popular as catalysts and adsorbents and have found
extensive applications as containers for cluster/nanowire growth,
etc. | 7). These materials have several advantages such as tunable
pore diameter and high surface area. for which they have emerged
as effective heterogeneous catalysts in organic symthesis |8).
Aminopropyl functionalized mesoporous silica materials are
reported 1o be effective base catalysts for Knoevenagel condensa-
tion |9], Aldol condensation | 101 Michael addition [9). epoxidation
reactions | 11], and Claisen-Schmidt condensations |12}, Further-
more, the development of biomimetic catalysts is also well
reported in the literature [13). The use of such heterogeneous

* Correspongng author. .
ol oddress: rppaws@yahoocom (P Pawar)

he splid-base catalysts,,
everal solid-state materi- -

catalysts offers several advantages in process development,
particularly the separation of products from catalyst. and recycling
of catalyst’ in reactor. Solid acidic and basic catalysts are
alternatives for clean technologies and sustainable chemistry for
different processes. )
Tetrahydrochromene moiety is an Important class of benzo-
pyran derivatives found in many natural products [14]. More
specifically, 2-amino-4H-chromene-3-carbonitrile derivatives
possess many biological activities such as anticancer, anticqagu-
lan, antibacterial, and fungicidal properties |15]. These com- ‘1
pounds find extensive applications in different fields, such as
cosmetics, pigments, and agrochemicals [16). Polyfunctionalized
4H-pyrans constitute the essential part of several natural
products |17] and are also known a3 potential calcium channel
antagonists [18]. As a result of widespread applications, the
synthesis of these compounds has attracted a lot of interest, From
the literature survey, numerous methods have been reported (or
the synthesis of tetrahydrochromene derivatives by one pot three
component condensation of aldehyde, malononitrile and 13-
dicarbony! compounds using acidic or basic catalysts. Mola et ol.
documented borax catalyzed three component coupling of tetra-
hydrochromene in  refluxing ethanol |19}  Silica-bonded
N-propylpiperazine sodium n-propionate was employed as a
recyclable catalyst for the synthesis of tetrahydrochromene
derivanves |20). Nano-ZnO catalyzed synthesis of dihydropyr-
ano|2,3-c|chromenes can be accomplished in aqueous medium [21 ],
The other methods used for the synthesis of these compoands

1001-8417/8 - see front matter © 2013 Rajendra P Pawar. Published by Disevier BY. en behall of Chinese Chemical Saciety. All nghts reserved.
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Scheme 1. Synchesis of 2-amine-3-0n0 4 phenyl-5,6-dihydro-4H-bense{ N 3-carbonitrile dermvatives.

involve basic catalysts such as piperidine | 2], morpholine, pyridine
123]. tnethylamine |24) and sodium bromide [25). The reported
methods still have drawbacks such as long reaction time, high
reaction temperature and use of toxic organic solvents. Therefore,
development of 3 simpler synthesis method for chromene deriva-
tives becomes essential, in the present study we report the synthesis
of 2-amino-5-oxo-4-phenyl-5 6-dihydro-4H-benzo|H)chromene-
3-arbonitrile denvatives by the reaction of aldehyde (1a) with
5.5-dimethyicycdohexane-1.3-dione (2) and malononitrile (3) at
70°C using amunopropylated Si0; (AP-Si0;) as a polyamine
heterogeneous base catalyst (Scheme 1)

2 Experimental

All solvents were used as commercial grade without further
purification. Silica gel coated aluminium sheets (Merck made)
were used for thin layer chromatography to monitar progress of
reactions. The column chromatography was done over silica gel
(80120 mesh). Melting points were determined in an open
capillary tube and are uncorrected. 'H NMR and '’C NMR spectra
were recorded on a Bruker 300 MHz spectrometer in CDCly solvent.
Mass spectra were taken on Polans-Q Thermasaentfic GC-MS.
Silica gel suppocted polyamine catalyst was prepared by a known
literature process |27}

2.1. Generol procedure for the synthesis of 4H-chromene dertvatives

The mixture of aromatic aldehyde (1 mmol), 5.5-dimethylcy-
clohexane-13-dione 2 (1 mmol), and malononitrile 3 (1 mmol)
was taken in water. To this mixture 10 mol% of solid aminopro-
pylated Si0; catalyst was added. The reaction mixture was stirred
at 70°C for the appropnate tume (as shown in Table 1) and the
progress of reaction was monitared by thin layer chromatography.
After completion of reacuon 33 indicated by TLC, the reaction
mixture was cooled at room temperature. The solvent was

product, ethyl acetate was added and the solid catalyst was filtered
off. The organic layer was evaporated to obtain the solid product.
The obtained product was punfied by recrystallization using ethyl
acetate 1o get the desired compound 4a-n. All compounds were
characterized by companing their spectral data with those reported
in literature | 15,26-27), Spectral data for representative and newly
synthesized compounds is listed below,

2-Amino-7.7-dimethyl-5-oxo-4-phenyl-5,6,7 8-tetrahydro-
4H-chromene-3-carbomitrile (4a) White solid, mp 235-237°C.'H
NMR (300 MHz. CDCYy): & 7.79-7.89 (m, 2H). 7.41-7.50 (m. 1H),
6.88-7.04(m. 2H),6.57 (brs, 2H.NH), 4.29(s, 1H). 2 58 (5. 2HL 226
(m, 1H), 2.01 (m, 1H). 1.23 (s, 3H), 0.84 (s, 3H). 1YC NMR (75 MHz,
CDCly): $201.2,162.3,155.8,145.6,128,7,127.5,119.2.112.1.57.6,
499, 403, 399, 361, 27.4; GC-MS: m/z 254 (M+): Elem. Anal
Calcd. for €,4H,4N;0;: €, 73.45; H,6.16; N,9.52: 0, 10.87; found: C,
7343; H,6.18; N.954; 0, 1090.

2-Amino-7,7-dimethyl-5-0x0-4-{3 4,5-trimethoxyphenyl}-
5,6,7.8-tetrahydro-4H-chromene-3-carbonitrile (4f): Yellow
solid. mp 247-249°C, "H NMR (300 MHz, CDCly): & 7.29-7.41
{m, 2H),6.71 (brs. 2H,NH), 4.22 (5. 1H), 3.73 (5, 9H). 2.51 (s, 2H).
2.23 (m. 1H), 2.17 (m, 1H), 1.10 {s, 3H), 0.92 (s, 3H); **C NMR
(75 MHz, CDCly): 4 201.1, 160.0, 157.8, 132.0, 1296, 129.0.
119.1, 107.2, 106.4, 60.3, 59.3, 57.1, 500, 38.0, 323, 28.9;
GC-MS mjz 384 (M+): Elem. Anal. Caled. for C3;Hz4N304: C,
65.61; H, 6.29: N, 7.29; 0, 20.81; found: C, 65.63; H, 6.26; N,
7.31; 0, 20.83.

2-Amino-7,7-dimethyl-5-0x04-{2 3-dichlorophenyl-5.6,7 8-
tetrshydro~4H-chromene-3-carbonitrile (4i); White solid, mp
225-227°C, "H NMR (300 MHz, CDQ,): § 7.17-7.21 (m, 1H),
7.40-747 (m, TH), 7.82-7.90 (m, 1H). 6.72 (brs, 2H. NH). 424 (s,
1H). 2.61 (s, 2H). 2.28 (m, 1H), 2.06 {m, 1H), 0.94 (s, 3H) 0.74 (s,
3H): "*C NMR (75 MHz, CDCl,): 5 200.7, 1598, 154.0, 140.1,131.3,
130.2,1300,119.2,113.2,67,6,60.0,44.3,41.2,32.1, 28.6: GC-MS:
m/z 363 (M+): Elem. Anal. Calcd, for CyH,¢Q3N,0;: C. 59.52: H,
444;Q,19.52; N, 7.71; 0, 8.81; found: C, 59.53: H, 4.43; C1, 19.55;

{Jemaved under vacuum to obtain the crude product. To the crude | N, 7.69; 0, 8.83. '
Pl SHETGTR MR TARIINL 08 v DR IR K SN U BRI N Lt e R e e s %
Table 1
Synthests of 4H-benzojdlpyran using propytated silica gel catatyse
Entry x Product Tieoe (min) Yield (x)* Mp ()
Obs L
1 ™ “ 90 93 235-237 234-236 [20]
: ML, © 60 % 208-210 209-210 (15}
- AOH-CH, « 120 9% 223-225 224-226 [21)
4 48T, “ % ] 199-200 197-129 [28}
& 4.0Me G, . 120 95 . . 200-202 201-203 126]
. 345-OMe-CH; o 150 %6 247-249 -
:o-c.w.m “ 20 €2 213214 215-216 1251
3 4 « L) 201-203 200-202 |25}
- 23004, 4 90 (33 25217 -
- m«'.n.‘ 4 45 Lo 152-154 151-152 |20]
) - NOFEM : : : ;:m 10-112 29}
] L4 12 3 .
:: 3-fymaes cartaldehyde = %« 1) 187189 ?Nm B
- %0 50 201-203 185-200 1261

=
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2-Amno-7,7-dumethyl-S-oxo-4- pyndin-3-y1-5 6.7 5-tetrahy-
dro4M-<hromene-3-carbonutnle (dm) Rrownish solid: mp 187~
189 °C."H NMR (300 MH2 CDCYy) 8 7.17-721 (m. 1H) 7.40-7 47
(oL THL 7 82-7.90 (m TH) 6.22 (brs, 2H NH)L 4245, 1H) 261 (5,
ML 225 (oL THL 206 (m. THL 094 (s, JH). 0.74 (s, 3H). ""CNMR
(TS MHz CDC,) 420001673, 1540, 1536, 1428, 1351, 1299,
1228 1191, 1141, 599,535,381, 375,313,307, CC-MS: m)2
295 (M¢), Elem Anal Caled for Gy M, N0, C.6914: H, 580, N,
1423: 0, 108, found: C 6915 H, 577, N, 1425, 0, 1081,

22 Synthenis of solid cmunopropylated Si0;

Silica pel was syntheuzed under aadic conditions. A known
weight of sodium sihicate sclution (2331 $10,%; 7.48 Na,0%) was
dilumed with desorazad water 123 (wiv) Si0; was added 1o 5.1 mol/L
H;50, solution under sturmng with a penstaltic pump over
12.5 min at room temperature to adjust the Si0; concentration
to §% (w'v) aged for 2 b, and then kept at 100°Cfor12hina
ciosed Simax glass bottle. The gel obtained was washed until it
was sulfate free (BaCl; test) dned at 100 °C in an oven. and
further calcined at €00 °C for 6 h. Samples were cocled under
vacuum and stored in 4 capped bottle over P304 1n a desiccator.
Surface funcuonalizanion of the silica gel was carried out by
suspending the gel in 2 solution of 3-aminopropyltnmethox-
ysilane in dry toluene (sohid iquid, 10:100. w/v) and refluxed at
boiling temperature for 24 b Samples were filtered, washed
with isopropanol theroughly, and dried at 100 *C for overnight.
Two different funcnionalized silica samples were prepared with
APTMS using different APTMS: silica ratios (w/w), vz 0.1
(0.56 mmol'g), which were designated as CN1. The synthesized
matenal was charactenzed by powder X-ray diffraction and #*51
sobd state NMR analysis,

Powder X-ray diffraction: Powder X-ray diffraction (PXRD)
patterns of functionalized silica showed the hexagonal structure of
CN1; 3 rypical mesoporous structure with three sharp peaks
corresponding to the (1004 (110X and (200) planes (Fig. 13 It
has been seen that the value of d, go and 6y remained almost
constant with the standard devianon of 035, indicating that the
surface modification ¢id not result in structural properies of GN1.

5 NMR spectra: The 2Si NMR spectra of silica gel samples
treated at different temperatures and functionalized silica gels are

shown in Fig. 2. The three peaks at 8 ~112, -102and -92 canbe

Intensity (c/sec) s

G
T —
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Fig. 2 ™SI MAS NMR spectra of silica get and aminopropy! functionalized silica gels.

attributed to silicon in the siloxane binding environment
without hydroxyl groups Q*[(SiOLSi]. isolated silanol groups
Q|(5i0),5i-OH), and geminal silanol groups Q((Si0)-Si-
(OH}| of the silica gel

3. Results and discussion

The presence of several free NH; groups in the catalyst (such as
GN3) [28] may lead to the formation of excess hydrogen bonding
with acidic hydrogens of substrates such as phenols and hence may
require prolonged time for completion of reaction. In the case of
the GN 1 catalyst the probability of such interactions is less due to
the presence of a singie NH; group. Hence, it catalyzes the reaction
more efficiently in a short time to afford the corresponding
products in high yields.

Preliminary efforts were mainly focusad on the evaluanion of
different molar ratios of the catalyst AP-Si0;. Initially. the reaction
was carried out using 5 mol% of the catalyst in ethanol; the product
42 was obtained in lower than 52% yield within 12 h. When the
reaction was carried out using 10 mol¥ of catalyst, the reaction was
completed in 5.5 h and the yield obtained of product 42 was 64%.
Further increase in catalyst concentration did not show any
significant effect on reaction time and yield of 4a The reaction
proceeds well in the presence of 10 molX of the catalyst in ethanol
atroom temperature but require longer time for completion. As the
temperature of reaction was raised slowly (Table 2); it was found
that the reaction proceeds giving excellent yield at 70°C

withun 1.5 h. Further increase i reaction tel

Wl_l_’!_’ | s mperature
1080 *C'showed similar resolts Without change id field or reacion 1

time, and thus the optimized reaction conditions involve the use of
10 maolX of the catalyst at 70 “C with a 1.5 h reaction time.
Under the optimized reaction conditions, the ability of catalyst
was explored in multicomponent reaction. Both electron-rich and
electron deficient aryl aldehydes affocded 4H-chromene derfva-
tives In 73%-98% yield in relatively short reaction times.
Comparatively, the rate of reaction of electron-deficient aryl
aldehyde was faster than the electron-rich aryl aldehyde, 4H-
Chromene deriyatives formed were obtained in pure form by

Table 2
Effect of temperature on synihesis of 42
Entry Temperature {°C) Time (h) Yield (%)
1 (29 45 (]
2 50 p 1] ™
3 &0 20 %o,
“4 70 15 L)
5 80 15 2
-
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Fig. 3. Reusability of sobd propylated Si0; a8 2

lyst for the synthesis of 4a.

recrystallization process. In order to extend the scope of amino
propylated silica gel catalyzed multicomponent reactions, it was
also successfully applied to aromatic heterocyclic aldehydes
(Table 1).

After performing the condensation of C-H activated ketones
witharomatic aldehydes and alkylmalonates for the synthesis of
2-amino-7.7-dimethyl-5-0x0-4-phenyl-5.6,7 8-tetrahydro-4H-
chromene-3-carbonitrile derivatives under present conditions,
ethyl acetate was added to the reaction mixture. The catalyst
was separated by a simple filtration from the resulting
heterogeneous mixture, washed with water 3-4 times, dried,
and reused for consecutive runs under the same reaction
conditions. The average isolated yield of 4a for five consecutive
runs was 89%. which clearly demonstrates the practical
reusability of this catalyst (Fig. 3). Structure of the recovered

catalyst was also studied with XRD analysis. The powder XRD
pattern of the recovered catalyst was similar to that of the fresh
catalyst indicating that the recovered catalyst remains unaf-
fected in its structule,

4. Conclusion

In summary, we synthesized silica gel supported amino
functionalized heterogeneous solid aminopropylated Si0; as a
base catalyst. After strucrural characterization, its capability in
organic transformations was investigated to synthesize 2-amino-
7. 7-dlmethyl -5-0x0-4-phenyl-5.6,7 8-tetrahydro-4H-chromene-
4a The catalyst was found to catalyze the reaction

conditions “The solid ‘catalyst mmpmpy-
lated $i0; was efficient for the synthesis of 43 and showed
excellent stability and activity. The scope of the catalyst was
further explored to catalyze the synthesis of 4H-chromene
derivatives using different aromatic and heterocydic aldehydes.
The reactions proceeded well on all kind of aldehydes giving
excellent yield of products in shorter reaction time, Finally, silica
supported amine catalyst can be recovered by simple filtration
procedure and reused without much loss in its actviry.
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ABSTRACT

A sknph and rapid protocol has been developed for the synthesis of 1, 4-dihydropyridine
detivatgvu in short reaction time to afford the products in excellent yield. Operational
'W.,ﬁ"‘ clean reaction, high yield, simple work up are the significant advantages of the
pre 5
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1.INTRODUCTION

1, 4-Dihydropyridine derivatives are the biologically active potent heterocyclic compounds

possessing pharmacological and medicinal properties. Dihydropyridine (DHP) sl_ze!eton is an
integral part of many commercial drugs used in the tregt;nenl o_f hypertension such as
amlodipine. nicardipine, nifedipine etc. [1). 1. 4-Dihydropyridine derivalives are documented
in lerature for anti-inflammatory [2). antivicer [3], anticonvulsant [4], antitubercular (5],
antimicrobial etc., activities (6], These also act as potential antagonists [7] as well as

antidyslipidemic and antioxidant agents [8]. 1, 4-Dihydropyridine and their denvatives are
therapeutcally significant compounds due to their ability to bind to calcium channels gnd
thus decreasing the flow of transmembrane calcium current (9). Thus vast b-ol_ogucal
activities of these compeounds have sttracted the attention of synthetic organic chemists to

synthesize such molecules.

The first dlassical method for the synthesis of 1,4-DHPs carried out by Hantzsch and Liebigs

involves the one pot condensation of aldehydes with 1,3-dicarbonyl compounds and
ammonia either in acetic acid or in an refluxing alcohol for @ prolong time. Due 1o certain
disadvantages associated with this method: different protocols were developed in due
course by the scientific community from academia as well as industry for the synthesis of
these heterocyclic compounds which comprise the use of heterogeneous catalysts such as
silica sulfonic acid [10], alumina [11], alumina sulfuric acid [12), HY-Zeolte [13] etc. Other
Lewis acid catalysts including Mg(CIO4 [14], phenylboronic acid [15], molecular iodine [16]
are also reported for their catalytic efficencies in the synthesis of these heterocydlic
compounds. Furthermore the use of ionic liquid [17], ultrasound [18] or microwave [19]
imadiation is also reported. However, research is mainly focused on the medification by
optimization of the Hantzsch reaction to minimize reaction time, maximize reaction

conversion and offer high purity 1, 4-OHPs.

Heterogeneous catalysts are always superior 1o homogeneous ones in many aspecis.
Currently the study of multicomponent reactions by heterogeneous catalysts has become an
active part of ongoing research cue !0 several advantages associated with the
heterogeneous catalysts over homogeneous counterparts such as easy separation,
recycling ability, minimization of metal traces in products after isolation etc.

As a part of our research in the development of new methods for the synthesis of
hwwdsgm;mysmemwmmegmmq,a,g
:zydfwymlhe ¢ h:‘y the condensation reaction between aldehyde,
yiaceloacetate and ammonium acetate using the composite FeqzAl »2n4O. as an effici
catalyst in acetonitrile under reflux condition (Scheme 1). MBS Bl e

0O R O

0 0O 0
Feg Al 4200 EQ
R)LH 3 )k)LOE( + NH,0Ac B cdid e bt IS WO&
CH,CN, reflux H
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Stheme | Synthesis of 1 4-dihydropyridines catalyzed by Fey ;Al| Zn, 0, nanocomposite catalyst
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2. EXPERIMENTAL DETAILS

The chemicals used were SO fine made and were used without further purification. Melting
points of the synthesized compounds were recorded in capillaries open at one end and were
uncomected. "H NMR (400 MHz) and 6 NMR (100 MHz) spectra were recorded on Varian
solvent and TMS as the reference. IR spectra of the

spectrophotometer using CDCl,
samples were recorded on Perkin FTIR spectrometer using KBr discs. The catalyst was

synthesized by reported Merature sol-gel method [21-23).
2.1 General Procedure for Synthesis of 1, 4-dihydropyridine Derivatives

A mbdure of aldehyde (1 mmol), ethylacetoacetate (2 mmol), ammonium acetate (1.5 mmol)
and the composite Feg Al 520,04 catalyst (10 mol %) in acetonitrile (2 mL) was refluxed for
appropriate reacbon time as specified in Table 1. The progress of reaction was monitored by
Thin Layer Chromatography (25% EA: Hexane). After completion of reaction as indicated by
TLC: the reaction mass was diluted with acetonitrile and filtered off to separate the catalyst
The residue being recovered catalyst; on subsequent washings with acetonitrile twice
followed by drying it at 100 °C can be recovered and reused. The filtrate was concentrated
on rotary evaporator and purified by crystaliization from ethanal to obtain the pure product

Table 1. Synthesis of 1, 4-dihydropyridines using composite- Feq:Aly»Zn,0, catalyst

Entry R Product Time (hr) Yield Melting point
(*%)® (*C)
[+] 0
1 Ph 075 98 156
N
OMe
1.5 85
0
s 10 91 141-143
NO,
1]
4§ 4NO,CH - =~ % w
' N

418
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5 4MeCiH, 0.75 89 160-61
8§  3NO;CH, 1.75 80 163
7 nCHe YT ™ a5 n -

0 Y o>
8 2-NO, C:H, 35 7 119

B’
9 2Funyl 20 89 16365
(3

10 2-MeOCeH, g 25 87 148-149
E % i MR 2 M T
11 ' =1 .’ ).‘ - ' “-n ey el g . ’ . - - . -

CReactions were camed on aldehyde (1mmol), EAA (2 mmol) and NHOAC (1.5 mmol) using
Feo3AliaZniOq (10 mol %) in 2 drops HCI and CH,CN

Al aldehydes reacted smoothly to afford the comresponding 1, 4-dihydropyridines in excellent
yield (Table 1). The spectral data of representative compounds is mentioned below:

Diethyl 1, 4-dihydro-2, 6-dimethyl-4-phenylpyridine-3, S-dicarboxylate (Entry 1, Table 1):
Yield: 98%; Colorless solid; m.p.156 °C ; IR (KBr) : 500, 620, 1050, 1100, 1180, 1200, 1500,
1667, 1690, 2350, 2857, 3440 e "H NMR (CDCh): & 1. 23 (1, J =7.2Hz, 6H), 2.35 (s, BH),
4.09 (9, 4H), 4.97 (s, 1H), 5.7(brs, 1H), 7.08 - 7.26 (m, SH); °C NMR (COCh): 614.28
19.23, 39.59, 59.56, 103,92, 126.06, 127.89, 144.10, 147.61, 167.54.

RRRPRICIES. | Dy
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Diethyl 1, 4-dihydro-2, 6-dimethyl-4-{4-methoxy-phenyl) pyridine-3, S-dicarboxylale (Entry 2,
Tabd 1) Yield 92%: Colorless solid, mp.184 "C. IR{KBr) : 500, 700. 1000, 1050, 1200,
1250, 1300, 1500, 1700, 2400, 3300 cm™'; 'H NMR (CDCly): 5 1.25 (t, J =7.1Hz, 6H), 2.38 (s,
6H), 3,84 (5. 3H). 4.05 (q. J = 7.1Hz 4H), 4 87 (s, TH), 5.92 (s, 1H), 6.88 (d, J = 8.7Hz, 2H),
7.1 (d. J = 86 Hz. 24). "C NMR (CDCly): 8 14.68, 19.55, 30,13, 55,30, 59.85, 104.53,
113,62, 122,19, 140,79, 144.17, 158.30, 167.98.

Diethyl 1, 4-dihydro-2. 6-imethyl-4-{2-nitro-phenyl) pyridine-3, S-dicarboxylate (Entry &,
Table 1): Yield 75%, colorless sobd; mp.172-173 °C, IR (KBr): 757, 858, 1020, 1103'. 1180,
1217, 1284, 1309, 1352, 1434, 1492, 1520, 1618, 1649, 1689, 3020, 3442 cm HNMR
(CDCly): & 2.34 (s, 6H), 3.79 (s, SHI 5.73 (s, 1H), 5.87 (s, 1H), 7.21 - 7.30 (m, 1H), 7.41 -
7.54 (m, 2H), 7.66 - 7.70 (m, 1H); s('.: NMR (CDCly). 8 19.0, 34,29, 52.84, 103.0, 12565,
126,88, 130,88, 132.70, 142,10, 145.42, 147,54, 167.62.

3. RESULTS AND DISCUSSION

Different aldehydes were used with ethyl acetoacetate, ammonium acetate and
Fes2Al, 52,0, in acetonitrile to ilustrate generality of the condensation reaction. The results
are summarized in Table 1. The present protocol affords products in good yields, Products
were cbtained in short reaction tme. This method tolerates a variely of functional groups
such as methyl, methoxy, hydroxyl, halides etc under the reaction conditions. Importantly,
aromatic aldehydes carrying either electron-donating or electron-withdrawing substituents all
reacted very well, giving moderate to excellent yields of desired products. The substituent on
the aromatic ring of aldehyde did nat show much difference in the yield of products.

Afer completion of reaction, the catalyst was recavered by diluting the reaction mass with
hot ethanol followed by filtration and the recovered catalyst was reused for few more cycles
(Table 2). During washing with the solvent, it is clearly evident that there was no leaching of
uwystandwasconﬁmedbypcdamingmereaaionwimmeresidueastherecwered
catalyst. The catalyst reusability study was camied out using the model reaction of
benzaldehyde (1 mmol), EAA (2 mmol) and NH,OAc (1.5 mmol) using FegzAl 420,04 (10
mol %) in 2 drops HCl for the synthesis of diethyl 1, 4-dihydro-2, 6-dimethyl-4-
phenylpyridine-3, 5-dicarboxylate (Entry 1, Table 1) whose results are summarized in Table
2. Reusability of the catalyst was studied for three successive recycles which afforded good
yield of products indicating that the catalyst can be reused without appreciable loss of

) < $T7 ¢ AN o TR EnAtm s iRt v § Bl A - cgopm
Table 2. Recycle study of the Feg,Al, 32n,0, composite catalyst ;

Run Fresh 1 1l 1l

Yield (%) 93 96 95 94

- From our investigations, we observed thal the catalyst shows excellent to good reactivity

with promising yields even for the next three cycles in the same reaction. Since '
no observable loss in the percentage yield; there is no leaching of the catalyst Table 3
shows the comparative study of the effect of Feq Al »Zn,0, composite with some Herature
protecols on the synthesis of 14-dihydropyridines. From literature the use of alcoholic

solvent or solvent free condtions was useful for the synthesis antzsch’
dihydropyridines. But with'our catalyst. acetonitrile suited well, : % i

420
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Table 3, Comparative study of effect of Feq ;Al, 4Zn,0, composite on the synthesis of

1, 4-dihydropyridines
Entry Catalyst Condilions ___ Yield (%) _Reference
1 Sulforéc acid on silica gel (0.2 g/mmol) 23:8": : Tn;al. 85-95 [10)
2 Alumina-H;S0, (0.2 g/3mmol) MeOH,70°C, 8285  [12)
: 2:5h
3 HY-zeolite (10 mgimmol) ElOl;. r:ﬂux 7080  [13)
2535
4 1,(30mol %) EtOH, r.L, 8095  [16]
' 255h
ACN, 2-drops 77-98 [Present
5 FegshlsZnOq (10 mol %) iy i
0.75-4.25 h

4. CONCLUSION

i 3 f1,4-
jon, we have developed a simple and efficient melhqd for the symhesis of 1,
qudms by using the composite Fe,zAl 420,04 as 3 soh'd catalyst, Whlg:‘ hais maf;yt
advantages such as ease of preparation, easy handling, reusability a‘n_d insglu ity in mcto
organic solvents, The present protocol affords the 1, 4-dihydropyridines in modergte
excellent yield within short reaction time. We believe this ataly;t_ asa \(a|u§ble addition to
the synthesis of heterocyclic compounds such as 1, 4-dihydropyridine derivatives.
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INTRODUCTION

Flavonouds are the largest group of naturally occurming
phenolic comnpounds, abundantly occurs in different plant
both in free state and as glycosides. The presence of these
pigments 18 tesponsible  for the various colors  and
combration of such colon echibined by bark, leaves,
flowers, fruits and seeds of plants  Flavonmds are present in
vegetables, fruite, bemnes and beverages such as tea, red
wine and fruit juices, having similar effects as antioxidants,
Acyclic flavemords mclude chalcones & aurones which also
contain C6-C3-L6 backbane.”

They were formerly considered 1o be mmor flavonoids.
Chaleones are open chain (lavonoids in which two aromatic
rings are joined by theee carbons a, f-unsaturated carbonyl
system. They are the important intermediates of flavonoids
vynthesis

Aurones, (Z)-2-benzylidenchenzofuran-3+(2H)-ones  are
responsible for the brght yellow colour of some omameatal
flowers. They are biosynthesized from chalcones by the key
enzyme sureusidin synthase * They contribute to the yellow
flower colot in several omamental plants

Chalcones are readily accessible via two well-established
routes comprising & base catalyzed aldol condensution or
acid mediated aldolisation of 2-hydroayacetophenone and
benzaldehyde. The base catalyzed aldol condensation is
usually preferred route toward the chalcone formation

Severnl methods have been reported for the synthesi< of
chalcames * Under seidic conditions cyclization of chalcones
leads 10 the fonmation of comesponding  hydroxyl
dihydrochalcone, 2-hydroxy heterochaleones.  Chaleone
denvatives are known as versanle physiologically active

compounds

Chalcones heve been reported to possess many useful
properties, including  anti-mflamematory,” anti-microbial,'
sonfunpal”’  antionsdant,'”  antitumor,”  antimalarial,”
antiprotozoal,”’  antibactenal  propertics.”  antifilarial
sctivity,””  mosquito larvicidal acuvity,”* anticonvulsant
actwvity,'” mammalian a-amylase inhibitory activity,” cyclo-
oxypenase inhibilory activity,”” monoamine oxidases
inbibitary activity”®

In reported work, we developed 2 new methodology for
the synthesis of biologically important chalcones using the
wmixture of aldehiydes and acctophcnones i presence of
polyamine catalyst. The recovered polyamine catalyst was
recycled and reused scveral times 1o carry out the same
reaction, without any loss in its efficiency (Scheme 1),

Scheme 1. Synthesis of chalcones by using polyamine catalysts

"RESULTS AND DISCUSSION

Chalcones are synthesized using various catalysts like
ionic liquid resins, clays, non-aqueous cation-exchange resin
ctc. Herein, we are reporting a simple and casy method for
chalcone synthesis by using novel silica gel supported poly
amine catalyst. The catalyst was prepared from solution of
J-aminopropyl-tnmethoxy silane in dry toluene. The
chalcone obtained using this catalyst is having more yields
and it can be reusable. The activity of chalcones was found
to be better. Structures of different chalcones synthesized
are shown in Table 1.

Determination of minimum Inhibitory concentration (MIC)

MIC of synthesized chalcone was determined using tube *
dilution technique against gram positive (5. aureus.8.
subtillus) and gram negative bacterin (Klebsiella prewmonia,
P acrugenoss) The turbidity was measured by colonmeter
at (::?_ nm. Colonimetrically, the MIC was found to be 125
HE .
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inat gram positive and gram negative bacters

Zable 2. MIC Results of (¥ compound aga
Seha, | Concentration, pg ol Transmittance, % Y
r 5. auress K prenmonia B subtillus I. acrupinesa
s 1000 ) 100 7] %
o <0 % 9 98 9
% 2% 95 9 94 98
ool 12 s 0 91 9
4 0% 625 27 . 47 5)
Table 3. MIC Renults of C10 compound against gram positive and gram negative bactenia
[Sowan T Kmesmonia)
Cioa 1000 » 100
Clb 500 9 ™
t clee 250 95 0
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! Clle 625 28 s2
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synthesized compounds. MIC results of chalcone C9 are  derivatives C9 and C10 showed inhibition growth of gram

shown in Table 2, Figure 1 and MIC results of chalcone C10  positive (S, aureus, 8. subrillus) and gram negative bacteria
(K. preumonia, P. aerugenosa). MIC of 125ug/ml of testing

are shown in Table 3, Figure 2.
mpoundkmcmmonmdwdaamimmeof
inhibition against various microorganisms.”'

This concentration was used to study zone of inhibition of

Antibacterial sctivity of novel chalcene compounds

100
a5 S—— The chalcone are found to be antibacterial in nature.
| e Various food bored pathogens are common 3gents
responsible for various diseases. Several gram negative

iw

o

: © bacteria are harmful for human beings. The chalcone were
20

7

S
]
i

[ ==Bmbib | g for bacterial growth inhibition. Compounds C9 and
= SR Cl0are found to be antibacterial and showed a broad range
[ o of antibacterial activity. * : 2
@0 1 1 0 1600
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nmLorw;mColwwmpaiﬁwnd As per MIC results, it was founds that 125 pg/ml

gram pegative concentration is the minimum inhibitory concentration to

inhibit further microbial growth, This concentration of

omnpomds were used for the study of zone of inhibition on

— various microorganism. 100 pg of Ciprofioxacin was taken
as standard and DMF were used as control.
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EXPERIMENTAL SECTION

Melting pomt of the synthesized compounds were
determined 1n melting point apparatus made by viggo. The
IR was motitored in the range of 400-4000 cm” IR spectra
of fina! denvatives were recorded using & Shimadzu FT-IR

. MASS analyses of synthesized compounds
were doae on Micromass TOF mass spectrometer, and NMR
analysis by VARIAN USA Mercury plus 300 MHz NMR
spectrometer

Preparation of silica gel supported polyamine catalyst

Silica gel supported polyamine catalyst was prepared by
kmown literature processes. Silica el was synthesized under
acidic conditions. To control the papulation density of
bydroxyl groups in the silica gel, it was calcinated at 600°c
for 6 hours, Swfxce fictionalization of the silica gel was
camied out by suspending the gel m solution of 3-
aminopropyl-trimethoxy silane in dry toluene and refluxed
"3t boiling temperature for 24 bours ™

S e ) :=.-:-*;:,'l~:v-‘:(‘,‘k;\ﬁ - 6“ .

The subsututed chalcone derivatives were prepared by
stirring a mixture of substituted acetophenone (0.01 mol)
and aromatic benzsldebyde (0.01 mol) in catalytic amount
of polyamine camlyst in adequste amount of ethanol for 34
bes m presence of 2M NaOH. The reaction miature was
poured on crushed ice and neutralized with dilute HCL The
peecipitated  prodoct was filtered and punified by
recrystallisation in ethancl.

Spectral dats of selected compounds frem Table 1.

(RE}142,4-dihydroxypbenyl)-3-|4-{dimethylamino)-
phenyljprop-2en-l-one (C1):: MF. CH:NO, FT-IR
(KBrj: v=1629.85, 1693.50, 852.54, 852, 130002, 126145,
355288 cm', 'HNMR (300 MHz, CDCl, Sppmk
3 04(EHS-NCHy ), 6831HA oK), 790 (1HA, f-H),
705-780(TH.m, Ar-H), 925(1H.s, Ar-OH), 92001 H,5, Ar-
OH), MS (EI, 70 V). (M) 28332, M+ 1= 18410

Eer Chom Bull. 2014 360, $77581
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1E)-3-[4-{dlmethy lamino)pheny )| 1-pheny Iprop-2-en-
1one (C9) MF. C.:H:NQ, FT-IR (KBr): y =1602.85,
164182, §19.75, 85061, 1230 58, 130774 em', "HNMR
(300 MHz CDCly, Sppen): 7.90 (114, p-H), 6 85(1H d.aH),
308(6H,5, “N(CHy);, 705-7 80(8Hm, Ar-H) MS (EI, 70
eV): (M) 251.32, M#1=252.50

CONCLUSIONS

A new methodology for the synthesis of biologically
important chalcones using the muxture of aldehydes xnd
acetophenanes and novel catalyst silica gel supported
polyamine has been developed The advantages of this
catalyst s environmental fendly approach, recycled and
reused several times, mild condition, etc. In biclogical
screening C9 and C10 compounds were found o be
potential antibacterial sgainst gram positive and gram
negative bacteria.

Compounds C9 and C10 were showed betier zones of
inhibition which confirms their effectiveness against the test
microorganisms. These zone of inhibitions were measured
in mm scale as shown in Table 4 and the respective graphs
were plotted (Figure 3).
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Introduction

Construction  of  complex  molecules through
multicomponent reactions (MCRs) under ultrasonication
constitutes & very atractive strategy in organic synthesis.
Sonochemistry is widely used in organic chemistry, offering
a versatile and facile pathway for a large variety of
syntheses. Ultrasound is the pant of the sonic spectrum,
which ranges about 20 to 100 MHz and can be roughly
subdivided in three main regions: fow frequency high power
ultrasound (20-100 kHz), high frequency medium power
uitrasound (100 AHz-1 MHz), and high frequency low
power ultrasound (1- 10 MHz). Senochemistry involves the
use of ulrasound technique to promate the cheriical
reactions.’ Ultrasonic imadiation has been introduced as an
eco-environmental technology in  green  chemistry.’
Ultrasonic energy provides an unusual mechanism to
generate high-energy chemistry owing to the ex i
tempenature and pressure generated by the cavitations
bubble collapse.’

Some compounds synthesized by using ultrasonication are
pytimidine,” S{pyrazol4-yl)4.$ dihydropyrazoles,’ benzi-
midazoles, benzoxazoles and benzothiazoles! amine-A-
Oxides. polyhydroquinolines’ and Schiff's hases.* In MCRs
three or more reactants are involved in a cascade of bond-
forming individual $eps to provide 3 complex molecule
without solation of intermediates or madification of the
feaction conditions, Attractve feammures of MCRs are
samplicity of operation, reduction in isolation and
punfication steps, and minimization of €031s, time, energy,
solvents, and waste production, 2-Morphalinocthanesulfonic
a4 (2-MESA) mediated reactions 3 room temperature in
whrsonicanion have been explured as 3 green approach for

- seaw . ere wew

The quinazolinone moiety is a building block for
approximately 150-200 natural important sub-structure of
various biologically active natural products such as
bhimamycin C, and bhimamycin D," potent inhibitoes of
TNF-aw,'" antifungal” ~ anti-tumour activiy,
antibacterial,”  anti-inflammatory, """ anticonvulsant,"
analgesic™ and  amtitubercular.®  Drugs containing
quinazolinone  moirty showed  significant  therapeutic
efficiency against solid tumors,” antimalarial ™ antivirals 2
antimicrobial activities,™* ovarian cancer cell lines and are
also EP4 receptor agonists in the westment of pain,
anticancer,” cytotoxicity and anti-HIV 2

The title synthesis has been carried out under different
reactions conditions viz., without catalyst and solvent™ and
catalyzed Pt-multi-walled carbon  nanotubes (P1-
MWCNTs).™ Saccharomyces cerevisiae,”" montmorillonite
K10 and (+)-camphor-10-sulfonic acid (CSA)' and
DEAD™, etc. A comparison of the yields s given in Table 1.

Experimental

General procedure for synthesis of 6-phenyl-6,6a-dibydroiso-
indolo|2,1-a]quinazoline-5,11-dione (1)

To a mixture of isctonlc anhydride (1 mmol), 2-
formyIbenzoic acid (1.1 mmol) and’ aniline (1.2 mmol) in
ethanol (2.0 mL), 2-MESA (15 mol %) was added. The
reaction vessel was irradiated in sonication bath for a peniod
ranging from 1.8 10 2.8 b, The progress of reaction was
monitored by TLC. After completion of reaction, the
mixture was cooled 1o room lemperature the reaction
mixture was poured omo ice cold water and the cryde
product was recrystallized from ethanol, Some derivatives
were purified by column chromatography technique. The
general reaction is depicted in Scheme 1.

Structures of the synthesized produsts were confirmed by
comparison of their melting points with authentic values

reported ib literature and spectral data like 'H NMR, IR, and
LRMS.
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Table 1, Comparson of catalyst and solvent on viekds under different reaction conditions

B T TR
e e

(q\b" ~"' Y
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98 00

7] RT

n BO-850
“w RT
50 1500
90.08 _RT

Spectral dats of rep
6.63-Dikydro-6-m-tolylisoindolo[2, 1-a]quinazoline5,11-dicae

This compound is a white solid, yield 95 %. M.p. 162-
163 “C. IR (KBr) 3028, 2026, 1662, 1584, 1489, 1332, 1138
em”, 'H NMR 1.63 (s, 3H), 7.37-7.41 (¢, IH), 7.48.7.52 (1,
3H), 7.65-767 (d, 3H), 7.75-7.88 (m, 4H), 8§30 (s, IH),
$.51-8.53 (d, 1H). LRMS m'z 333 (M)".

642, 4-Dichloropbenyl}-6,6a-dibydroissindolo[2,1-
ajquinazeline-5,11-dione

This compound is a white solid, yield 75 %. M.p, 223-
225 “C. IR (KBr) 3052, 1661, 1585, 1489, 1327, 1135, 734
em”. '"H NMR 7.38-7.52 (m, 4H), 7.65-7.88 (m, 6H), 8.30 (s,
1H), 8.51-8.53 (4, 1H). LRMS m'z 413, 416(M)".

6.60-Dibydrob-phenylisoindolo|2,1-s)quinazoline-5,1 | -dione

This compound is a white solid, yield 78 %. Mp, 184
185 °C. IR (KBr) 3038, 2926, 1660, 1592, 1489, 1332, 1137
em”. "H NMR 7.38-741 (¢, 1H), 7.49-7.52 (m, 3H), 7.66-
7.67 (m, 3H), 7.75-7.86 (m, SH), 8.30 (s, 1H), 8.51-8.52 (d,

1H), ). LRMS mz 351(M)".

6{4<cblorophenyl-6.6a-dibydroisoindolo]2,1-ajquinazeline-
Sitdione s e sl

This compound is a white solid, yield 85 %. M.p. 207-209
°C. IR g'Bn 3063, 2924, 1662, 1584, 1489, 1332, 1138,
767 cm” 'H NMR 7.24-7.44 (m, 1H), 7.51-7.55 (m, 3H),
7.67-7.70 (m, 3H), 7.82-7.84 (m, 1H), 7.87-7.90 (m, 3H),
8.33 (s, 1H), 8.53-8.55 (4, 1H). LRMS m/z 385,386
(M#Na)",

Result and Discussion

In search of the best experimental reaction conditions, the
reaction of isatoic anhydride, 2-formyIbenzoic acid and
aromatic amines or benz) lamine in the presence of 2-MESA
as a catalyst in ethanol was considered as a standard model
reaction (Scheme 1). To evaluate the exact concentration of
2-MESA required for the reaction, we investigated the
model reaction of aniline using different concentrations. The
reslt revealed (Table 2) that when the reaction was carried

~ ouf in the absence of catalyst, the product formed in a very
| race smount (entry i,

- - - “e =

When the reaction was carried out in presence of 2, § and 8
mol %a of catalyst, yields were lower even after prolonged
duration. The reaction in the presence of 10, 12 and 15
mol % of catalyst gave excellent yields in shorter time. The
optimal results were obtained with 15 mol % of catalyst and
this concentration was ideal of carry out reaction smoothly

(entry 7).

2.MESA
EIOH
0-50°C

L0

sk

Scbml.SyMofMemm‘
2 rang e Sty sarTT

leic 2. Effect of concentration of catalyst

Y

I MESA, mo) %

0 2 . R
2 ] Y% “ *:
. 6 50 .
H 2 60
10 2 80
12 15 85
15 R | 9%
20 « 1 % °

In arder to evaluate the effect of solvent, reactions were
caried out in  various solvents, Dichloromethane,
acetonitrile, THF and DMSO afforded moderate vield 50, 65,
55 and 40 °o. respectively. Methanol and DMF resulted in
good yieldS of 80 and 70 %, respectively . However, ethanol
furnished the product in 90 % yield making it the most
suitable solvent. To investigaje the role of substituents on
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aniline on the reaction (a=0, Scheme 1) differently
substituted anilines were treated with 2-formy Ibenzoic acid,
isatoic anhy dride in presence of 22MESA using ethanol as a
solvent to pet desired product The results found for
beazy lamine (entry by o 1) s also mentioned in the Table 3
It was noticed that all the substrates are well tolerated under
optimized conditions fumishing the product in good to
excellent yields. The results are summarized in Table 3.
Formation of the desited product was confirmed by
comparing their physical constant, IR, TH NMR and mass
spectroscopic data with reported compounds.

Table ) Synthesis of nw».hloll.l-ahumunhm denvatives

Reaction Mechanism

The mcleopblc atack of the aromatic amine on isatoic
anhydride gives an intermediate (a), the amino group of
intermediate (a) attack on 2-formylbenzoic acid gives
another intermediate (b), which on cyclization is converted
to another intermediate (c). Finally intermediate (c) on
delyydration gives isoindolo [2,1-a}quinazoline (Scheme 2).

o d““’&"%"
O Oi__&{o

2. A peobabl hanism of the sysathesis. .

Conclusion

Here we have demonstrated the use of 2-MESA as greener
catafyst to accelerate the synthesis of isoindolo [2.1-2]
- derivatives in  ethancl. The role of
Glirasonication in the use of greener organic acid catalyzed

Section A-Rescarch paper

reaction has been highlighted. The methodology may prove
useful for this wansformation is high yield ot room
temperature under mild reaction conditions with fast, and
casy isolation of the product under ultrasonic irradintion.
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.
“Newviodence and covardice are contradictony terms, Non- doleice s the greatest
virtne. conwardice the grearest vice. Nomsviolence springs from love. con ardice Sromy hene,
Nonviolence alwavs saffers convardice wonld alwavs inflict sofferi iny

—~Mulwtma Gandhi
Introduction:

Britiah rule was well established in india vwhen Mahatma Gandhi was bors on
October 2. 1869, Mahaimi: means Great Soul. He was indeed a gre soul, He was the
architect of the Sonvagradioc movement. the firm n-si\ﬁ;ncc against 1ranny through mass
civil disobedience truly founded on Alimsa (total non violence). Satya (truth) implics
love. and Agraha (firmness) implies force. When pul together. this describes a force that is
hom of truth with love or nonviolence, His nonviolence moyement. the only revolution of
its hind, witimately succeeded in getting independence for India in 1947 from the British.

Matabma Gandbi, o man with many Ficets. could be the most necded nspiration ko
humankind, He was @ consummate anist and ar accomplished craftemuan, a resolute
seientisg and astute thinker. Satyagraha, for axumples ivoan art as well as 4 seience, 3
Mabama Gandhi s the most signiticant and relavang propanent ol e iolence and paee .

or e modern world mack e by soomueh viokence and s According 1o Gausdhi, miost of

s\ hu \l Lo be for e

lnlquc anyl peace. wre m fadd veny. uul S u.u“ﬂhuk&; -—
Tyt e - A b & Lé B “j ‘J? = b

\ mlh onr \\orld of \mlu\ e and wair. Gandhi's phnlowplmal appm:ulu w. .

human beings live violent. iumwml. :md unspiritual lves of wateuth, Gandhi challenges us

to rethink and tansform our basic assumptions, vatoes, and wins of living towand ereater

Satea and Mhinsa,

Gandhism:

Gandhism consists of the ideas, which Mabaima Gandly put lonth belors iwnan

workl Along with that te the masimen possible entent, N bt Ganali deaed N
mdividual B in aceordance with these ideas. Cleards . Gandnism s aomvune of Conidive's

voneepis and practices. he hasic govindship of Gandlism lappeas o e aon-violenee

P nesisviolence s e miost ancient ctemil alpes This s fenve is ahie eromn! of




= "?- T appeans (o E:lma(mmomtnmqu dlmulll T clearty deting aid defineate.

Gt T

e

ancient-most civilization and culture of India. Mahatma Gandhi said on this very account

. e
while making his concepts and practices hased on non-y olence, 1 have nnlhm’g nele 1o

teach vou . Truth and nonsviolence are as old as hill™ As we know. non-violence and

wroth are two sides of the same coin, Alier hnowing Gandhism, it is imperative for us o

Lnow vlearly the concept of noa-y iolence alko as it accords the ground tor Gandhism.
Origin of Violence:

Ihere is 3 Killer instinct in every humari being. Violent behaviors in humans lave
hiological. evolutionary underpinnings that found throughout the animal kingdom and
commenly occur both within species and between species. For example. antagonistic

interactions within species such as social competition Jor status. Tood and sex lend o vceur

= within social sroups. They also tend to be ritualized. both in humans and other animals.

for example escalating from arousal. displiy. menace. and ritualized atack to vielence-
but rarely Killing. 2$ there are various means. for breaking ol the muau..mum such as
submission. fleeing. or. W nhm human groups. restraint by others. 1y contrasl. predator-
prev inferachions. typically mmlw ny arousal. sk, attach. and Kill sequences tend 10
wecur hetween ditferent species. although they ¢an also occur within species.

Violence is a complen and multidimensional concept with implications for a
variety of disciplines: it comes in difTerent forms and varying degrees of intensity. The
agents and victims of violence belong 1o dil’l'crcm catesorics. Some violence is defensive.
bat much of i is .m.rt«snc Its eflects are varied as are its cases. Some forms of vielence.
are elearty pathological. Centain ot of \mknw are self-direered while others are thu.lul

= 4 wihers. Some practices of vivlence are lc-_-.lll\ licensed while some others ane c,\prcs\l}

prohiibited. herelore. it 15 ot easy o have an aweed on definition of violenee, Violence

Non,\

Lon le o 4 dpis %
eetion 1l comes inta our mind iy Culat s non-violence? Ordimrily. we

c U
antribute non-violence as a dictum that ptéscrihc\ nen-snatching of anyone’s lite. Really.
tliis is nat complete deriv anm pertaining | 1o lhc concept of non-violence, Non-violence is
quite opposite o violence As such. it would I\c hetter 1o know the pasition relating o
violenee in order 1o know nonevielence and to bc in know ledge of its meaning. According
W 3 Jain scholar, “Whenever. we hunt wmc nihcr living being through vur thought,
utlermnece of action under non-condial supul.mon and noa-apt leaming. such an impure
spirit or act of destroning dife of some other one. including the impure temdency. utlerance
L or presming, s faken 10 he lull oy iee of violeoce, I such o situation. even il there iy no

. . .
aut el siolenee extenmally o ingrisically s facny emans i rendeney of vielenee.”

ey e —

Shaen




AS 2 sitwation opposite 1o violenee is non-vielence, we can lirmly state, “Total
. « non-violence consists in not hurting some other one’s intellect. speeeh oF sction per own
thought. utterance or deeds and not to deprive some one o his life” We can clearly say
s i few words as follows: Abstinence in toto Trem violence is non-viokence Gandhi
s Nonevolence oot a concrete thing as it has generalls been enuncined.
Undoubtedy. it s a part of noa-violence 1o absiain®from hurting some living being. but it
i only an iota pertaining 1o its identity. Non-vialence is an active lorce for the highest
onder™. .

h The Sutvagrahi was enjomcd 1o see that hie was in no way a party 1o c\plmlanon
and injustice. It is a technigue ol conversion. not of coercion. In fact. violence in any
shape or form. against anyone or the Govemment was considered “suicidal’. A’ non

violent person would lay down his life to prevent. violence. There should be no reliance on

i 3 . . . % 3 2 . l
: = the sward. as according 10 him. violence alwas springs oul of vengeance which comes - -
& ©outof fear of harm. Above all. there is no word like enemy in the vocabulan of'a follower

‘ "' — * ‘ a

OF Al g cannot be a weak weapon, Non-violence is o dynamic concept ahwin s

.-

hopetul. confident and optimistic about its potentiulities. 1t is through this lechniqu;" that
Gandhi could reach the mass mind so easily and guickly and with much unprevedented
effext, '
Gandhiji was a staunch champion of non violenee His views on nun-\iulmr:t are
‘ extensively discussed. but what he said. about vivkence received only scant aucmmn ;
Howeser. a more w I\ulcsmm understanding of Gandhi is possible only when we Stody

them tozether. The rc.mul for (lus hsunn\\ uhuum wiee we recounize that noR-y ioketsee.

according o Gaodhi s oot identical with ulv\ul“ or amvondance o violence We are

"g > 'n-pcalcdl\ remindad hu(;nndﬁ: llml m\n-\mlmg s |1n\l||\c foree. A wivnd descrprion™ - g -

a&m\mw&g@%--;

means an ocean ol compassion. it means ~hcd\1m-- from us evens trace of ll- will |...

. m b .

-

t\lhu\ s o spirieal torce that controly \mlmu. and has the potemtial_ ti 'u{u-:ic;nl‘

transtormation”™ of the ad\cr.\‘lr}. Gandbi pointed out that violence is the faw nl Ih\.‘ heast

! in us, Abstaining from violence is cunlmllm-- the beast in us. Practicing nony mlmu "
y oo awakening the spiritual .bcmg within, - )
} Path of Non-Violence . . ¢ '

il Gandhiji stated the path of glory through the non violence. In contest of non-
vivlence being perpetual. Mahatma Gandhi states, =, When we peinse the ens from
beginning unto now relating 1o the period for which we gain histoncal evidence. we tind

.
that man has been wltimately treading path oF mon-violende™ I is, s stiche thar e

| ™
| U
.
.

.

s

!




violence came into existence along with man. “In case it has not been with man from the
very beginning. there might have been seli-doom Iy man™ However. it has not been that
and aot only human race s alive in such a buge number but there has heen gradual
enhancement in desclopment and nearness i spite of presence of varions obstacles and
nuisances. This could never have been. but because non-violence is perpetial. it happened.
Truth and Noo-Violence:

Non-violence is governing because it is* perpetsal and permanent 1t is on this
accord that Mahatma Gandhi says. as | have alreads enunciated thar “Truth and Non-
violence™ are two sides of the same coin. Both have same value. Dillerence consists in

" approach only. On one side there is non-violence. on other side is truth™, The derivation is
that Truth stays with permanence or that Truth is permanent. Non-violence on account of
being permanently present stays to be true. Mahaima G'andhi' integrally combines non-
violence with God. According to him. ~Itis impossible to tread path of “Fruth and Non
violence” unlesy one has vital faith in God. God is that alive foree which mwrpnr'llm» all
remaning forces of the \mrld Tln~ force does not depend upon anyone and i1 enisis even
when all other torces in the world come to an end. In case 1 do not belicve untw this all
wlittering Nght that incorporates eversthing. 1 lail o uderstand as 10 how be [alive!
Non-Viclence and Cowardice:

Mahatma Gandhi always believed in 'n:li\'c non-vialence. He always desisted from
inaction like o brave man. 11 is a truth n:!.mn-- m non-violence that it is not a w wapon uba

weah persen, It has no place for cowardice. In own words of Mahatma Gandli, =, Non-

violence should not be mistaken 1o be a true battle against every sort of evil™, He further -

states. o comrast. non-vielence ol my concc:pliun is true banle against evils 1 is active

Confrontation-and not-a deviceal it for @t H@clanlwd' 10 thase whewere e i iake 5

e

m-olihe m:q Ry
= Non-violence and ¢

. 0 Y — i~ H 3 ?
think ot'a person to be conard at heart even if he is wtally armed. In case it is not taken as

upbringing non-action,

-~

comardice o be cquipped with arms. it is cmuinh ssmbalical of fearfulness. Pure non-
vialerice s mmipossible withow pare braven ™. Hc clearly sad at innumerable vecasions in

time of natonal struggle for freedom that was hcin-__- bravely carried out with fearlessiess

under his very leadership. “Non-violence is an active Torce, There is no possibilits of

comardice or weashness in it”, Further he/adds “There can be hope ol @ violent person

being non-siolent one day but there cannot be such a hope in relation to 3 comard™.




Non-Violence and Democracy:

In tact. Mahadna Gandhi takes real demoeracy 10 be that admits governmental
interference at the mimimum, which has peace at the maximum and all progress on the
hasis of equality. 1t is possible only when non-violence is imparted the supreme status in
pravtice as well asan principle and ot <ocial as well as individaal phine. Only such o a
democracy can be suecessiul i its real goal. Presemly . the democnitic systent i aperition
in worldly nations is not according 1o Gandhian principle. We are not getting whin
M.nha!ma Gandhi ultimately cherished from democracy. 1L was so. these nations could
l\- devoid of atmosphere of violence and presence of fear. There could not hive been
cormuption and divided human society . 1t is atready emphasized that there could not hanve
been problems pertaining (0 terronsm. communalism. regionalism and problems relating
to languages. More than this all, there could not hive been observance of ethical and moral
degradation in public life. Such degradation is being observed constantly. The main cause
after all these thines remain that all activities of these nations are not non-violent. There
cannot be ans possibility of violence while there is Gandhism in democracy. Violence is
nt sacred. pure or welfaristic from any point of view . Whatever is gained on the hasis of
it s impure and lemporan . It s on this accord tha :u cannot pace with demovmicy even for
o myement. Mahauna Gandhi say s, “Democricy and violence can never be muotual”

Hasis of democracy 15 non-siolency n ot Andothere cannot B any diminunion
i Non-violence should be real: not merely mul;nr Democrwey shall be pro-people only
white ~o AMahatma Gandhi saud in this conteat. = lf thes are 1o be traly made demuocratic.
they st he salianily uuu-\inl\:nl In case of ahsence af this atriboe, democecey hall

be there for namesthe vmly and 1 would e berer lin ittty be supporics ol
R AN Ty R T . g co—- 2ot SEEE Ei E

e \itu.ﬂm\lun

vtk ARSI 2R MY Mﬂﬁwwﬁis s

o \ml; pee. To make democracy pltimately i accondance w ith non-violence remmns 1o
be his woal. Thisis possible. He riehtly sand i thes regad. Nuon-viokenee is not merely
an ind iy adual concept. 10is sovi] coneept .||~o I nmsl he deseloped in this o™

Conclusion:

Non-vialence as an ntrinsic as well as E'm instrumental valoe bears the siame
relationship as the one I\cl\wcu purusha and the. mmd in Yaga. In pheaomenal \l.m.; ol
consciousiess. violence and  non-violende Become * conteatual  and they  tahe  on
pistrumental clracter From o spintual perspective they present themselves i abstriact

and absolute tormes Non-vokence hccr-nwc i intrinsie value, 10 s this value that 15

retlected in o value judecments. llmu-'h blenushed o @ d sepee by the contestal

~c M
o




|
|
|
|
|
|

constraints. Gandhi's philosophy of life may be described in one word sarvodaa (literally
rise of all). Sarvodaya is Gandhi's slogan for cullivating aliruism. Altruism consists in
finding one’s happiness in the’ happiness of others. Gandhiji befieved that humans are
intrinsically altruistic. Non-violence is the attitude that one needs to cultivate and practice
for realization of altruism in one’s being. Nonviolence is the countervailing condition that

enables the person to transcend the cxistential roadblocks. achieve self-realization and

become altruistic.

{1 the words of Mahatma Gandhi- *{n-appanent is entitled to the same regard for
his principles ax we would expect others to have for vuns. Nen-violenee dentandy Ilfal we

shaatld see every apportunity T win over opponeats”
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ACROSS THE BLACK WATERS : A SOCIOLINGUISTIC
INTERPRETATION

Annasaheb B. Pawar
Dept. of English
K. R. A. College,
Deola, Dist: Nashik
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Abstract
Sociolinguistic approach is a vital tool to study the effects of all the aspects

of society, including cultural norms, expectations, and context, in the
way language is used, and the effects of language use on society. It investigates
the interrelationship between language use and society. It is a relatively new
discipline as it developed in the last quarter of the 20" century after the
relationship between language and society had been ‘ignored by linguistic studies
for the sake of theoretical advances (Trudgill, 1995). It is not only useful for
interpreting the day-today exchanges of various speech communities but it is
also an important device to understand fictional discowrse. Indian writers of
the first generations of the writers writing in English made linguistic experiments
to portray Indian characte:< with the help of typical use of language. Mulk Raj
Anand. . K. Narayan and Rujaq Rao molded the English to suit their characters.
The prrpose of the Zeesentarticle is a Soctolinguistic interpretation of the novel

Across the Black Waters by Mulk Raj Anand. i

Introduction

™ "'1\';"‘:l‘x£flli‘-!i“'L'\I’f Aok 1= ane afthe vital taale 1o study the m wlemisees in
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English literature in general and Indian fiction in particular. According to sociolinguists, the
way people use language may reveal information about their social background. Trudgill
(1995) speaks about two aspects of language behaviour that have asocial dimension: the
first is the role of language in establishing relationship between people and the second is
the role of language in conveying information about people’s background. Trudgill (1974)
says:

“Because language as a social phenomenon is closely tied up with the
social structure and value system of society, different dialects and accents are
evaluated in different ways. Standard English, for example, has much more status
and prestige than any other English dialect. It is a dialect that is highly valued by
many people, and certain economic, social and political benefits tend to accrue to
those who speak and write it. The RP accent also has very high prestige, as do
certain American accents.” (p.19)

In case of fictional discourse, it is important to know how the writer makes an
experiment with language. He/she manipulates the language to suit his/her characters.
The characters are given certain specific roles in the society. Therefore, their language
has to be governed by the set of social norms. Indian writers of the first generation such
as R. K. Narayan, Raja Rao and Mulk Raj Anand have skillfully used Indian English to
describe and portray the characters using Indian English.

Sociolinguistic Interpretation of the Novel -

Since sociolinguistics is the study of language in relation to its society, the novel
Across the Blaek Waters is examined and interpreted against the backdrop of the Indian
socio-political context. Mulk Raj Anaic’s novel revesls the Indian soldiers’ plight in the
war situation very effectively. Therefors, sociolinguistic approach would prove a vital
tool to explore the varivus aspects of the language used by the writer while depicting ot
enty the deplorabile coretion of the Indian soldiers fighting in France through the linguistic
beeviol o 4 waciers. Tne characters portrayed by the writer < aealive as they
make use of local words, phrases and idiomatic expressions to convey their emotions
and attitude to life. Mulk Raj Anand also uses the techniques of code mixing and code

switching to highlight the sociolinuistic realides in India
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In the novel Across the Black Waters Mulk Raj Anand deals with a very different
theme. Jt is regarded as exceptional among the earlier novels of Mulk Raj Anand due to
adifferent setting. The theme of the novel is war and its aftermath. It has been translated
in eleven European languages, with the British Council adapting this war-time novel
overlooking the claims of classics like A/l Quiet on the Western Front, into a play to
mark the 80th anniversary of the end of World War I. It recounts the experiences of an
Indian regiment brought hastily to France in 1914, and the impact of the War on men
from half'the world away.

The professional soldiers from India, mostly second third or fourth sons have left
their villages with the intention of sending back enough money to help pay off the family
mortgage. A few might actually managed to win a medal, which would earn them a pension
and make their old age comfortable.

When Lalu, the main character, makes friends with a French girl, he is acutely
embarrassed by the attention aroused when she takes his arm in public. Anand was a
nationalist but he does not overplay the theme of racial prejudice. There is no resentment
among the sepoys about their treatment by the British. The French are a lot easier in their
relations with other races, When disaster happens, they are more likely to blame fate than
the army officers are. The British officers are by and large drawn sympathetically, especially
Owen Sahib, who takes pains to behave decently to the men under his command.

These men are soldiers, but they begin with little conception of the war they are
joining. They have been told that Germans are wicked monsters who kill women and
children, but have little interest in the matter; they are mercenaries, and their job is to fight.

[hey find themselves in sodden trenches (too shallow for the tall sepoys) and subject to
intense artillery barrage and rifle fire *like a rapid dysentery of lead”. They are foot soldiers
in a gunner’s war, and soon well aware that the British have a shortage of shells, which
roakes the battles very one-sided.

{ ne men are involved in a couple ¢f abortive attacks and a disastrous raid. but
the most disturbing incidents are ths summary execution of one terrified soldier by his

N.C.0., and the suicide of a veteran, for reasons never fully explained.

v\ nand as o Bov must have heen close to the life of soldiers during the War He
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must have done a lot of listening to ex-soldiers, though, because (to me, at least) the
details ring true in a way that is rare in novels by writers with no personal experience of
the War. In the 1920s, he came to England, knew E. M. Forster and wrote for the
Criterion. His first novel was Untouchable, a novel about the iniquities of the caste
system (a subject touched on ironically in Across the Black Waters). He volunteered for
the Spanish Civil War, and spent the Second World War working for the B.B.C.

In this novel, Anand uses the vocabulary suitable to the war situation. The
characters chosen for this novel are drawn from the mixed background. Therefore, it is
interesting as well as fascinating to study the language use, especially sociolinguistic aspects.
The following examples in the novel are worth studying:

: The phrunt! (p.10)

2. ‘Wah Guruji ka Khalsa! Wah Guryjiki Fateh! (p.14)

. Wake up, lazybones, wake up, it is time for you to say prayers. (p.15)

4. ‘Ohe, ja, ja, don't try to impress me', said Lalu (p.20)

o ‘Oh, come, raper of your sister, we shall celebrate.; (p.20)

6. He means Vilayat. (p.22)

7. There is Holdar Lachman Singh. (p.24)

8. it is now known that the Angrezi sarkar was completely unprepared for the
war. (p.25)

9. Yus, yus, (p.23)

16 ‘We shall wait for orders, then Huzoor ', said Jeimadar Subah Singh. (p29)

11. ‘Oh come Chacha, come ' he begged. (p30)

12 ‘Salaam Huzoor ', said the sepoys. (p.31)

13 I ean 't understand this Sansar! (p.563)

14. Ache hai? (p.91)

13 ‘Oh pity!" " Wah Guru! '(118)

6 Bale! Oh. 'Bale! Bale!" (p 20)

17. ‘Ah Lal Sivgh, ache hai? " (2.133)

18. oo right. (p.135)

' y ] [} ' ] f [ .
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‘Ohe Qoloo!" exclaimed Uncle Kirpu. (p.142)
21. ‘Ah, Jemadar Sahib, come on my head.’ (p.157)
22, ‘My head is kneeling at your feet, at the feet of my aunt Uttam Kaur and

sister-in-law Kesari.’ (p.187)

23. Toba! (196)

24. ‘Boys’, he said, ‘that great Jernel, Lat Robert Sahib. (p.197)

25. ‘Rape mothers, they are all alike, these afsars, ' said Rikhi Ram. (p.2035)

26. Tea Sarkar, chota hazri. (p.213)

27. 1 am frightened of Holdar Lok Nath who ordered me to serve cha-biscoots
at six o’ clock. (p214)

28. ‘ohe, yar, you are marvelous!'(p.233)

29. ‘Come, sons, come, this rape-daughter cold gets me." (242)

30. ‘Your kismet’ (p.245)

3L ‘It had been the dream of life to see Vilayat. (p247)

32, ‘Hai Mother ' (p.264)

[t is noticed that most of the expressions are related to the Punjabi language. For
instance, in the last example, when a bullet, which went through the calf of his left leg, and
when he fell on the face, hurt Lalu, cried in the name of his mother. It is observed that
when a person is in pain, he/she remembers the mother. Therefore, the expression in 32
is typical of not only the Punjabi speakers but it is applicable to the people who are
Indians and speak one of the Indian languages. The expression, My head is kneeling at
your feet, at the feet of my aunt Uttam Kaur and sister-in-law Kesari. ' speaks
volumes of the emotional world of Lal Singh in his letter to his mother using so many
Punjabi idiomatic expressions. This letter is a fine example for the strategy of code mixing
and code switching, The entire letter evokes the feeling of Indianness in the true sense of
the term. Lalu is writing the letter from the battlefield in France. The em¢ tional worid of
Lalu had to be revealed through the mother tongue. ivinther tongue pla; . important
role i dieclosing the inner world of the characters. Mulk Raj Anand knows the spirit of
using the language, which suit the temperament of his characters. His characters are

inclined t~ use same of the peculiar words that are Borowed from the vernacular language.
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This strategy of using the veracular expressions pays him dividends largely.

The novelist makes use of Hind or Punjabi words in English sentences to show
the sociolinguistic reality. When the soldiers shout in the name of Kali Mata they use the
expression, ‘Bol Kali mai ki jay! As stated in the example 19. The expression, * ‘Salaam
Huzoor'(12) is used to show respect to the senior soldiers. The expression, * Your
kismet '(30) contains two words; on from English and the other from Hindi or Punjabi.
The expression, “It is now known that the Angrezi sarkar was completely unprepared
for the war”, contains the words “Angrezi sarkar” that show the nativization or
Indianization. The words from Punjabi or Hindi language are deliberately used by Anand
to show that how Indian soldiers are prone to use English mixing the Indian words
Conclusion

Thus, the sociolinguistic interpretation of the novel serve the purpose of establishing
the genuineness of the incidents and the characters depicted in the novel. Without the
study of sociolinguistic aspects, the interpretation of the novel Across the Black Waters
may be inadequate and wayward.
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SOCIOLINGUISTIC READING OF MULK RAJ

®

ANAND’S COOLIE

Annasaheb B. Pawar*

Sociolinguistic analysis is one of the effective tools to
analyze and interpret literature especially fictional works
for there is an inherent relationship between language and
society. It is true that understanding language in society
means to understand the social networks in which the
language is embedded. Sociolinguistics is the study of the
effects of all aspects of society, including cultural norms,
expectations and contacts in the way language is used.
This article endeavors to thoroughly study, examine, and
explore the various socio-cultural factors which might have
gone a long way in creating, supporting and sustaining
the caste and the class based on the hierarchical social
structure as reflected in Mulk Raj Anand's sociological
novels. His other novels can be best understood against
the existing socio-cultural backgrounds. In Coolie the
variety of language used by the characters is unique and
culture bound and culture — specific. Therefore, an attempt
is made to scrupulously discover the socio-cultural
reality in pre-independence and post-independence India
taking into account the vital aspects of sociolinguistics.
Sociolinguistic approach can be applied in reading
‘Coolie "which will be very interesting.

Introduction
Sociolinguistic approach is one of the effective tools to analyze and
interpret literature especially fictional works for there is an inherent
relationship between language and society. Understanding language in
society means to understand the social networks in which the language
is embedded. Sociolinguistics is the study of the effect of all aspects of
society. including cultural norms, expectations and contacts in the way

*Mr. Annasaheb B. Pawar s Assistant Professor, Department of English. K R.A. College. Deola,
Dist, Nashik ASSD.
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language is used. This paper endeavors to thoroughly study, examine,
and explore the various socio-cultural factors which might have gone
a long way in creating, supporting and sustaining the caste and the
class based on the hierarchical social structure as reflected in Mulk Raj
Anand’s sociological novels. His other novels can be best understood
against the existing socio-cultural backgrounds. In Coolie the variety of
language used by the characters is unique and culture bound. Therefore,
an attempt is made to scrupulously discover the socio-cultural reality in
pre-independence and post-independence India taking into account the
vital aspects of sociolinguistics.

Language, society, culture and literature cannot be separated from one
another. They are complfmentary to each other. However, every culture
has different patterns of socio-cultural values existing in the society.
These values are reflected in literature through language. In fact,
language use is influenced by the social norms. The Indian writers in
English of the first generation used Indian English in a way that suited
to the depiction of the characters. Mulk Raj Anand is such a writer who
made a sociolinguistic experiment in his novels. In the novel Coolie,
he makes sociolinguistic experiments to portray his characters. His
characters come from the underprivileged class of Indian society where
discrimination is rampant. The present article is about the sociolinguistic
reading of the said novel.

Polite language

Indian social system is bound to be reflected in its literature. Indian
social system is hierarchal in nature. Some people are at the higher level
of the social ranking whereas others are given the low social status.
The people who are at the lower level have to please everybody and
act upon everybody's order. They have to use politeness strategy while
interacting with their superiors. The present article unveils various
sociolinguistic dimensions of the language used by the characters in the
novel Coolie.

I'here are a number of factors, which influence the way characters use
language in linguistic exchanges. The use of language depends on age.
social position. social context, gender. class, caste. ethnicity, etc. The
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person at the lower rung of the social system is likely to use polite
language whereas the person from the higher social rank, status or age
is likely to use less polite forms of expression.

It is observed that people are acutely aware of the sociolinguistic
behavior. They often adjust their language style according to the
situation. For instance, Daya Ram, a fourth class servant of the bank
says to Babu Nathu Ram:

‘Maharaj, I have brought my little nephew for your service "(p.20).

The nature of interpersonal relataionship between the speaker and the
lig@ner is that of servant-master. The speaker of the above utterance is
the ‘chaparasi,” the fourth class employee and the listener is the sub-
accountant in the Imperial Bank of India. Daya Ram, the speaker of the
above utterance wants his nephew to get a job as a servant in the house
of Babu Nathu Ram. He is full of servility, becomes humble and begs
for his benevolence. It becomes quite clear from the way he uses the
honorific term * maharaj’ to get a favour from his master.

The expressions of Prabha Dayal such as’ I join hands my to you® and °1
will fall at your feet’ are the typical Indian ways of displaying humility
and humbleness. He further says that the woman, Lady Todar Mal is
like a mother to them all and they are her children. This can happen in
India alone where a woman is considered as the mother to all people.
MBreover, the words ‘please, forgive, make it amply clear that Seth
Prabha Dayal is humble and has an unassuming nature. He is also seen
begging for pity and mercy at the feet of Rai Bahadur:

‘ Forgive us, Rai Sahib, forgive us this once. It will never
happen again. You are our father and mother (p 119).

he above linguistic expression of Prabha Dayal makes it clear that
he is modest in his behavior. Rai Sahib is angry for two reasons: one
reason is that the smoke emitted from the pickle factory has spoiled
his whole estate: the second reason is that the servants of the factory
are resentful in giving a jar of rose- leaf jam as a mark of gratefulness.
Rai Sahib is not angry with Prabha but he is angry with Ganapat, his
partner in the factory. Therefore. being humble and self-effacing he

e —
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used the face saving strategy to please Rai Sahib. The above mentioned
expression * You are our father and mother’ is typical as far as Indian
English is concerned. Here, the expression means that Rai Sahib is their
protector and life giver for father gives physical support and mother
gives emotional support. When Ganapat leaves Prabha Dayal making
him bankrupt, he goes to the police station because his creditors have
lodged a complaint against him. Prabha says:

‘ Forgive me, oh, forgive me. 'l am only a humble workman,
a coolie. I didn't know that Ganpat would go away and
leave me like this '(p.129).

The above utterance implies that Prabha is very docile and submissive.
He wants Lallaji and the” Thanedar® to forgive him for he was let
down by his partner. He is humble because he is powerless. He did
not know then that his friend would go away from him leaving him in
huge debts. The circumstances have forced him to become humble. He
considers himself a coolie because when he came from the hills, he
started working as a coolie in the town of Daulatpur. The addresser is
the borrower and the addressee is the lender. Therefore. the relationship
between the speaker and the listener of the utterance is the result of
social stratification. Here, the relationship between the haves and haves
not is shown by the linguistic experiment made by Mulk Raj Anand.
There is a good combination of humbleness and arrogance in the novel
under consideration. Let us examine and analyze the speech acts related
10 arrogance.

Arrogance

Arrogance is influenced by social stratification. In other words, it is
the impolite form of linguistic behaviour. It also indicates hierarchal
order in the society. The lower the person in social position, the more
polite form of expressions he/she uses while interacting with the people
in higher social and economic class. The higher the rank and social
position the person enjoys, the less polite he/she becomes towards
the people from the lower class. Since the novel Coolie is based on
class distinction. it is imperative that there are bound to be speech acts,
which involve arrogance. It is noticed that power and arrogance may
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go hand in hand. The more powerful people may become arrogant to
less powerful people due to their egoistic nature.The powerless people
cannot necessarily become arrogant because they are at the mercy of
their superiors. In the novel Coolie, we come across certain characters
that use the speech acts threatening the face of the listener.

Small children also use arrogant expressions to show that they are
superior to those who come from the poor families. Shaila and
Kausalya are small children who use arrogant language for showing
their contempt for Munoo. Shaila and Kausalya say:

@ * You are a servant; you must not play with us'(p.46).

Shaila is the daughter of Babu Nathu Ram. Kausalya is their neighbour’s
daughter. They belong to the middle class family. The girls are class
conscious. Provoked by the feeling of superiority, they do not allow
Munoo to play with them. The utterance is a face-threatening act
aimed at Munoo who is a mere servant in the house and he has no
voice of his own. He is made servile and nincompoop by the forces of
circumstances. He belongs to the poorest of the poor class. Therefore.
he is denied even the right to childhood. He should have been in school
but the unfortunate circumstances compel him to toil for toil for getting
his daily bread. Apart from arrogance, we discover the curses and
blessings in the novel.

.Abuses

The importance of social relationships in determining address forms
is. in fact the subject of Sociolinguistics. It is the social fact that abuses
are used intentionally. The use of abuses is common to all cultures.
For example, Munoo is ill-treated by his uncle. He considers the boy
a burden in the family. Therefore, he expects the boy to do some work
to support himself. He takes the boy to his master and asks him to pay
respect by joining hands. His uncle says:

*Join your hands, pig. and say, "I fall at your feet” (p.23).

Munoo’s uncle flings an abuse in the name of pig. The boy is ordered
to join hands as the mark of respect. In India, people give respect to the
superiors or elderly people by joining their hands. Munoo is asked to
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do so by his uncle to get favour of Bibiji, the wife of Babu Nathu Ram.
Since Munoo is an adolescent, he submissively obeys his uncle and
joins his hands. Let us observe the further example of code switching:

"Spoiler of our salt !" “You have brought bad luck to our
house! Beast! And I have tried hard to correct you'(p.59).

The phrase ‘Spoiler of our salt! is an example of code switching. The
Hindi phrases of abuse ‘namak haram’ has been borrowed using English
rephrasing. The Hindi abusive term is often used in India to indicate the
person who is poor and who works at his master’s place betraying his
master. Munoo is called a beast because he is poor and miserable. He is
harassed due to his low class.

Mulk Raj Anand deliberately makes his characters use abusive
language and thus makes a new experiment in the use of language. He
uses Typical expressions to show class distinction in Indian society. The
abusive expressions in the novel are not only related to class but they
are also used in relation to dirty animal’s abnormal sexual activities.

Curses and Blessings

Blessings and curses have an important role in linguistic exchanges.
In every culture, we come across curses and blessings. The nature of
curses and blessings depends on interpersonal relationship and social
customs. In India the so-called upper caste people consider that it is
their right to curse the lower class/caste people. A Brahmin (a high caste
Hindu) curses Munoo, the protagonist of the novel , at one point in the
novel. The Brahmin at the shrine of Har Das says to Munoo:

‘May the misers fade away '(p154).
Munoo. being thirsty, drinks water without throwing a copper coin at
the feet of the holy man. Therefore, the Brahmin gets angry and starts
cursing the boy. The Brahmin’s utterance has the strong implication.
His intention is to show that the Brahmins should be given money.
Another intention of the speaker is that the miserly people like Munoo
have no right to exist.

I'he people from the higher economic class curse the people whose
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economic status is lower. In the novel Coolie, we notice that Lady
Todar Mal curses Prabha Dayal in the following way:

‘Come vay, open the door! Where have you absconded
now? Where are you? May the vessel of your life never
float in the sea of existence! (p.128).

Lady Todar Mal is the wife of Sir Todar Mal who was a public prosecutor
in the Angrezi Sarkar. She belongs to the higher economic class.

Code Mixing and Code Switching

Code mixing can occur at three levels- noun, verb, and a clause or the
entence. For example, in the novel Coolie Ratan says:

‘I will show you a tamasha today '(p.240).

Here. the word ‘famasha’is a vernacular word and is used as a noun in
the English construction. Ratan and Munoo are friends who go together
on the outings on Saturdays in Bombay. One Saturday they decide go
to the lanes of Bhendi Bazzar where the prostitutes are engaged in the
flesh trade. On the way. they happen to sit in a shop where Ratan spoke
to Munoo using the word * tamasha'. Here. the word ‘tamasha’ stands
for the gaudily dressed prostitutes who were sitting on the low stools in
the windows of the balconies. smiling strange smiles and winking at the
male crowd below the street. In fact, the word ‘tamasha’ stands for the
@ spectacular sight of the prostitutes.

In one incident. Prabha uses the word ‘sarkar” indicating the exalted
status of the person addressed. Prabha says:

‘It is the truth Sarkar: It is the truth’(p.132).
The word ‘sarkar’ is used for showing the respect to the police.
Actually. the meaning of the word ‘sarkar’ is government if translated
into English but here it indicates exalted social status of the police. It is
also an honorific term in the sense that the addressee is a police officer
on duty.

Code-switching occurs when there is a switching of the code from one
language variety to another language variety. For example. at some
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point in the novel, a Sikh peasant says to a Muhammadan peasant on
the train:

‘Wah Guru! Wah Guru! Strange are the ways of Wah
Guru! '(p.78.)

The Sikh peasant did not like the linguistic behavior of the Muhammadan
peasant who saw Munoo at Prabha Dayal’s feet on the train. He was
in consternation because he saw that the condition of the boy was
miserable, as he was unable to speak a single word. The Sikh peasant
switches the Hindi code to English and again goes back to Hindi. His
code switching is the result of his surprise. There is a tone of sarcasm
in his expression. He sarcastically uttered the above expression to show
indirectly that the Muhammadan peasant was unkind to the boy who
was on the verge of dying.

Conclusion

The foregoing discussion reveals that sociolinguistic approach is a vital
tool to study the linguistic behavior of the characters. The application of
this device helps the reader to interpret the novel in proper perspective.
Mulk Raj Anand’s sociological novels offer a tremendous scope for
discovering the hidden agenda if certain principles of sociolinguistics
are taken into account. The analysis of polite use of language, arrogance,
abuses, curses and blessings, diminutives and code mixing and code
switching firmly establishes the authenticity of interpretation. The novel
reading can be interesting if the sociolinguistic approach is applied.
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Swami Vivekananda’s Views on Religion

Dr. Annasaheb B.Pawar,
Associate Professor, Department of English
K.R.A. Arts, Science and Commerce College Deola Dist:Nashik.

“If you want to know India, study Vivekananda, in him everything is
positive and nothing negative”. -- Rabindranath Tagore.

.lntroduction: Swami Vivekananda (1863-1902), was a religious
leader, great thinker and social reformer of India. He was a religious
leader and philosopher. He realized that mankind is passing through a
crisis. The moral and religious values were being undermined. He was
also a priest-poet and a patriot saint of India. This paper, which
purports to expound and analyze Vivekananda’s views on religion, is
an endeavor and an attempt has been made to focus on his thoughts of
religion.

Swami Vivekananda is the very spirit of youth and dream. His
exemplary and distinguished life impacted considerably on the entire
flow and direction of our cultural formation during a crucial time of our
national awakening. Born and raised in an upper class kayastha family
S in Calcutta, Narendranath Dutta as he was then known was a brilliant
student. After his Guru Sri Ramakrishana’s death, Swami Vivekananda
founded Ramakrishna Mission to cement the goal of mass awakening.

According to Swamiji, Religion is not attained through the ears, nor
through the eyes, nor yet through the brain. No scriptures can make us
religious. We may study all the books that are in the world, yet we may
not understand a word of religion or of God. We may talk all our lives
and yet may not be the better for it; we may be the most intellectual
people the world ever saw, and yet we may not come to God at all.
Swamiji's view on religion is still applicable in this modern world.
These are unique and universal for the human beings.

Is Vedanta The Future Religion? Serve of the philosopher expressed
their views on Vedanta. About Vedanta Swami Vivekananda Says,
‘Vedanta is everywhere, only you must become conscious of it. These
masses of foolish beliefs and superstitions hinder us in our progress. If
we can, let us throw them off and understand that God is spirit to be

vorshipped in Spirit and in Truth. All the different ideas of God, which

dre more ol less materialistic, must 20, AS man becomes more Jdnd
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behind. If Vedanta- this conscious knowledge that all is one Spirit-
spreads, the whole humanity will become spiritual. But is it possible? I
do not know...” These views can bring out the spiritual unity in the
universe.

Swamiji strongly attacked Charlton's, cheats and fakes in the religion.
In one place he says, “ _Gradual or not gradual, easy or not easy for
the weak, is not the dualistic method based on falsehood? Are not all
the prevalent religious practices often weakening and therefore wrong?
They are based on a wrong idea, a wrong view of man. Would two
wrongs make one right? Would the lic become truth? World darkness
becomes light?”... Harmony of religions, universal solidarity, and
human being as the highest manifestation of Spiritual Consciousness
are the basic fundamentals which one should not lose sight of in
reading or understanding Swami Vivekananda. The practical aspects of
these teachings reflect in renunciation and service. This forms the twin
ideal where Vivekananda's emphasis for the modern man and woman
to strive for. Along with excellence and perfection in every field of
human endeavor one should keep these ideals before eyes, lest the
person should miss the aim.

Religion brings Harmony in the real world: According 10 Swami
Vivekananda, religion brings harmony in the real world. Religion must
be studied on a broader basis than formerly. All narrow, limited,
fighting ideas of religion have to go. All sect ideas and tribal or
national ideas of religion must be given up. That each tribe or nation
should have its own particular God, and think that every other is wrong,
is a superstition that should belong the past. All such ideas must be
abandoned. As so many rivers, having their source in different
mountains. roll down, crooked or straight, and at last come into the
ocean. So, all these various creeds and religions, taking their state from
different standpoints and running through crooked or straight courses,
at last come unto Thee. He says, there never was my religion or yours,
my national religion or your national religion; there never existed many
religions, there is only the one. One infinite Religion existed all through
eternity and will ever exist, and this Religion is expressing itself n
various countries, in various ways. By studying the lives of all these
great messengers, we find that each, as it were, was destined to play a
part. and a part only; that the harmony consists in the sum total, and not
in one note. The whole world of religions s only a travelling, a coming
up. of different men and women, throngh various conditions and
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st to become a Christian. But each must assimilate the spirit of
. others and yet preserve the individuality and grow according to his

law of growth.

wami Vivekananda’s address at the World’s Parliament of
: igions: In the World Parliament of Religion, Swami Vivekananda
“says, “Sisters and Brothers of America, it fills my heart with joy
unspeakable to rise in response to the warm and cordial welcome which
‘you have given us. I thank you in the name of the most ancient order of
monks in the world. I thank you in the name of the mother of religions,
@ and I thank you in the name of millions and millions of Hindu people
of all classes and sects™. In World’s parliament of religions at Chicago
in 1883 brings him international fame. Swamiji quotes from The Gita:
“Whosoever comes to me, through whatsoever form, I reach him; all
men are struggling through paths which in the end lead to me”.

) Swamiji very plainly expressed his view of fanaticism. Swami
[ Vivekananda also speaks in very clear terms that sectarianism, bigotry
and its horrible descendant fanaticism have long possessed this
beautiful earth. They have filled the earth with violence drenched it
often and often with human blood, destroyer civilization, and sent
whole nations to despair. Had it not been for these horrible demons,
human society would be far more advanced than it is now. He hopes
that a universal tolerance will come in rescue and universal
. brotherhood would prevail in earth. In totality, Swami Vivekananda in
every of his works speaks of the spiritual uniqueness of India, and the
greatness of Hinduism, but he speaks even more forcefully about the
current degradation of India, its causes and cure.

Swamiji was a great blessing from God to India. Of the Swamiji’s
address before the Parliament of Religions, it may be said that when he
began to speak it was of “the religious ideas of the Hindus"”, but when
he ended. Hinduism had been created. The moment was ripe with this
potentiality. The vast audience that faced him represented exclusively
the occidental mind, but included some development ol all that in this
was most distinctive. Every nation in Europe has poured in its human
contribution upon America, and notably upon Chicago, where the
Parliament was held. Much of the best, as well as some of the worst, of
modern effort and struggle, is at all times to be mel with, within the
frontiers of that Western Civic Queen, whose feet are upon the shores
of Lake Michigan, as she sits and broods, with the light of the North in
There is very little in the modern consciousness, very little
peried o the past ol Lurupe dial Gocs 4 L oad ] ‘

Chicaon And while the teemine life and eager interests of that

1




Relevance of Swami Vivekananda's Thoughts in 21% Century

are undoubtedly making for the revealing of some noble and slow-
wrought ideal of human unity, when the days of their ripening shall be
fully accomplished.

Swamiji stated various usefulness and harmfulness of religions in the
world parliament of religions held at Chicago. Address at the Final
session of the World’s Parliament of Religions has become an
accomplished fact, and the merciful Father has helped those who
labored to bring it into existence, and crowned with success their most
unselfish labor. He says, “Much has been said of the common ground
of religious unity, anyone hopes that this unity will come by the
triumph of any one of the religions and the destruction of the other, to
them I say, “Friends, yours is an impossible hope™. Do I wish that the
Christian would become Hindu? God forbid”. Do I wish that the Hindu
or Buddhist would become Christian? God forbid. The seed is put in
the ground, and earth and air and water are placed around it. Does the
seed become the earth, or the air, or the water? No. It becomes a plant,
it develops after the law of its own growth assimilates the air, the earth,
and the water, converts them into plant substance, and grows into a
plant. Similar is the case with religion. The Christian is not to become a
Hindu or a Buddhist, nor a Hindu or a Buddhist to become a Christian,
But cach must assimilate the spirit of the others and yet preserve their
individuality and grow according to their own low of growth.

The Ideal of a Universal Religion: Swamiji also expressed his opinion
about the idea of a Universal Religion. We see that in every religion
there are three parts. In every great and recognized religion, first, there
is the philosophy which presents the whole scope of that religion,
setting forth its basic principles, the goal and the means of reaching it.
The second part is mythology, which is philosophy made concrete. It
consists of legends relating to the lives of men, or of supernatural
beings, and so forth. It is the abstractions of philosophy concretized in
the more or less imaginary lives of men and supernatural beings. The
third part is the ritual, Through high philosophy or low, through the
most exalted mythology or the grossest, through the most refined
ritualism or arrant fetishism, every sect, every soul, every nation, every
religion, consciously or unconsciously, is struggling upward, towards
God: every vision of truth that man has, is a vision of him and of none
else, Suppose we all go with vessels in our hands to fetch water from a
lake. One has a cup. another jar. another a bucket, and so forth, and we
all fill our vessels. The water in cach case naturally takes the form of
o by sach of us He who bronght the cup has the water
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the vessel. So it is in the case of religion; our minds are like these
_yessels, and each one of us is trying to arrive at the realization of God.
God is like that water filling these different vessels, and in each vessel
* the vision of God comes in the form of the vessel, Yet Hs is one. He is
God in every case. This is the only recognition of universality that we

can gct.

According to Swamiji ‘a religion, to satisfy the largest proportion of
mankind, must be able to supply food for all these various types of
minds; and where this capability is wanting, the existing sects all

.bccome one sided, suppose you go to a sect who preaches love and
emotion. They sing and weep, and preach love. For religion must be
able to show how to realize the philosophy that teaches us that this
world is one, that there is but one Existence in the universe’.

Of Religion, Vivekananda said: “To be good and to do well unto
others- that is the essence of Religion’. According to Swami
Vivekananda, religion is the idea which raises the brute to man, and
man unto God. He preached that Truth is the basis of all religions and
hence we must always practice tolerance towards other religions- be it
Hinduism, Buddhism Christianity, Islam or other Religion.

Conclusion: Thus, harmony of religions, universal solidarity, and
human being as the highest manifestation of Spiritual Consciousness

<& are the basic fundamentals which one should not lose sight of in
reading or understanding Swami Vivekananda. No longer will religion
remain a bundle of ideas or theories, nor an intellectual assent; it will
enter into our very self. By means of intellectual assent we may today
subscribe to many foolish things, and change our minds altogether
tomorrow. But true religion never changes; Religion is realization; not
walk nor doctrine, nor theories, however beautiful they may be. It is
being and becoming, not hearing or acknowledging; it is the whole soul
becoming changed in to what it believes. That is religion.

References:
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Relevance of Gandhian Thoughts on Women
in Modern Perspectives

Dr. Pawar Annasaheb Bhanaji
Asso. Professor, Department of English
K.R.Aher Arts, Commerce and Science College Deola, Dist: Nashik

“To call woman the weaker sex is a libel; it is man's injustice to
woman. If by strength is meant moral power, then woman is
immeasurably man’s superior”.--M.K. Gandhi.

M. K. Gandhi popularly revered as Mahatma Gandhi was not only one
of the greatest leaders of Indian Nationalism but a major social and
political reformer, who played a significant role in purging the Indian
society of its inherent evils. In this regard, he assumed a pioneering role
in attempting to eradicate the social wrongs committed against the
women of the country through ages. Gandhi's political ideologies,
strongly anchored in humanitarian values, were a reflection of his
spiritual self. As a great humanist, Gandhi put forth before the world
from-to-time his views on almost all subjects related to life. He
discussed at length all walks of life —importance, impact and related
problems thereof in particular. How was it then possible that he could
remain indifferent to the role, significance and contribution of women
to the society, nation and humanity as a whole? Rather, he had
sanguine thoughts about them. His views pertaining to women were
unique. They are still matchless and worth considering in current
perspective. How? Before taking this in course of discussion and
analysis, it is necessary be familiarity with extracts of some of the
statements and articles Mahatma Gandhi penned on women,

Status of Women in Pre Independence India:To understand in depth
the role that Gandhiji played in improving the position of women in
society, it is essential to look at women's status, prevalent at that time.
When Gandhiji emerged on to the political scenario, social evils like
child marriage and dowry system were rampant. Indian women had an
average life span of only twenty seven years. Death of women in labor
was a common phenomenon. The percentage of women with basic
education was as low as two percent. The patriarchal nature of the
society confined women to the status of an inferior sex subordinate to
their male counterparts.
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The Concept of Equality of sex: To Gandhi, social emancipation
was as critical as political emancipation. Gandhi throughout his life
waged a crusade for the upliftment of the socially downtrodden,
making significant contributions for the enhancement of the status of
women in India. Women under his aegis took a milestone step towards
reestablishing their identity in the society. Gandhi's inspiring ideologies
boosted their morale and helped them to rediscover their self esteem.
Not only there was a general awakening among the women, but under
Gandhi's leadership, they entered into the national mainstream, taking
parts in the National Movements.

Gandhi's reformist spirit seasoned the role that he played in uplifting
th@status of women in India. Women must not suffer any legal
disability which is not suffered by men. Both are perfectly equal.
Sexual equality does not translate into occupational equality in spite of
the absence of a legal bar. Women instinctively recoil from a function
that belongs to men. Nature has created sexes as complements of each
other. Their functions are defined as are their forms. What belongs to
men and what belongs to women is deeply embedded in the psyche of
men and women. The question is therefore who should complement
whom. It should be matter of choice both for the man and the woman as
husband and wife as to what vocation they should take up. It is unjust
to expect the women to complement as a matter of an unwritten rule.
To say that their functions are defined as are their forms is to
emphasize on the sexual division of labor. The theory of sexual
diysion of labor has been set aside by the developments since the
défarture of the Mahatma.

Today men and women, compete and co-operate, complement and
even supplant each other. However, the Mahatma’s view on women
being a complement of man should be looked at from the point of view
of his intention. Today few women take part in politics and most of
these do not do independent thinking. They are content to carry out
their parents’ or their husbands’ behests. Realizing their dependence,
they cry out for women's rights. Instead of doing this, however, women
worker should enroll women as voters, impart or have import or have
imparted to them practical education, teach them to think
independently, release them from the chains of caste that bind them, so
as to bring about a change in them which will compel men to realize
woman's strength and capacity for sacrifice and give her places of
honour, Likewise, declaring ¢ woman the shaper and the modular of
societv and the nation in the same measure as the man. Gandhiji
wrote. “Man and woman are ol ¢qual rank. . they are a peeriess pa
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without one the existence of the other cannot be conceived, and
therefore it follows as a necessary corollary from these facts that
anything that will impair the status of either of them will involve the
equal ruin of them both.” That is why; while discussing the issues
pertaining to rights of women, he firmly stated, “I am uncompromising
in the matter of women's rights....treat the daughters and sons on a
footing of perfect equality

Gandhiji’s views on Women Education: Education enables women to
uphold their natural rights. Men and women are complementary to each
other. Man is supreme in the outward activities and therefore he should
have a greater knowledge thereof. Home life is entirely the sphere of
woman and therefore in domestic affairs, in the upbringing and
education of children women ought to have more knowledge. Unless
courses of instruction are based on a discriminating appreciation of
these basic principles, the fullest life of man and woman cannot be
developed. The Mahatma's views on women's education are based on
family ideals because he assumes that man is supreme in the extra-
mural activities and that woman is supreme in intra-mural activities.
Hence, education imparted to both men and women should be
according to their pre-ordained stations in life. The Mahatma's views
on women’s education are based on his belief in woman being a
complement of man and are therefore out of sync in the modern
context.

Gandhiji’s Opinions about Marriage, Remarriage and Divorce:
Marriage is a sacrament, and a natural thing in life. Thinking of the
state of affairs in our country, very few Indians need marry at the
present time. The purpose of marriage is to get progeny but all progeny
that is born now is the issue of passion, mean and faithless. Gandhi
advised young men not to marry till 25 or 30. He preferred arranged
marriages but the young man needs to be consulted by the parents if he
is more than 25. Marriage has become a contract between consenting
individuals. It i1s an artificial fact of life. His views on the age at
marriage for young men are however relevant to this day. His view that
marriages should be arranged by parents and that a young man of more
than 25 should be consulted by the parents reflects upon the fact that
the Mahatma had a traditional view of life and that he wanted reforms
within the tradition. Widowhood imposed by religion or custom is an
unbearable yoke and defiles the home by secret vice and degrades
religion. In order to save Hinduism, enforced widowhood must be
ridden. Child widows must be duly and well married and not remarried
l'hev were never really married. One cannot have a better 1

Widow Remarriage than what the Mahatma has presented. He was
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clearly against Child Marriages and wanted child widows to be well
married because they were not really married. Marriage confers no
right upon one partner to demand obedience of the other. The Mahatma
belicved that marriage was not serfdom for men and women and that
men and women had equal status. The loss of discipline is a moral
breach and divorce is not a solution. Moral breach can be corrected by
moral restraint and repentance. More importantly, he says that
Hinduism offers the freedom of self-realization for both men and
women. The Mahatma is clearly against any kind of male chauvinism.

Gandhi's Voice against the Social Evils: According to the
Mahatma, social reforms were essential for the restructuring of the
samictal values that had so far dominated the perception of Indian
women. Although, he had great reverence for the traditions of the
country, he also realized that certain customs and traditions of the
Indian society were antithetical to the spirit of development of the
women of the nation. To quote Gandhi, " It is good to swim in the
waters of tradition, but to sink in them is suicide". The custom of child
marriage became a target of his criticisms. In his opinion, child
marriage is a source of physical degeneration as much as a moral evil.
The system of dowry could not pass unnoticed from his critical eyes.
He defined dowry marriages as 'heartless’. He opined that girls should
never marry men who demand dowry, at the cost of their self respect
and dignity. As Gandhi believed that the basis of marriage is mutual
love and respect, he urged people to solemnize inter communal
marriages between the Harijans and caste Hindus.

andhi was extremely perturbed by the plight of the widows,
particularly child widows. He put forth an carnest appeal to the young
generation of the country to marry the widows. He was also quite
hopeful about the immense potentials of the widows in furthering
national issues. The system of purdah also came under Gandhi's attacks
and he questioned the very foundation of this practice. For him, the
purdah system was no less than a "vicious, brutal and barbarous”
practice. The predicaments of the devadasis, a part of the lower,
untouchable segment of the society, had an indelible effect on the
sensitive mind of the Mahatma

Gandhi's Perception of Women: There was a marked departure of
Gandhi's perception of women from that of other reformers. The stance
taken by other social reformers and leaders, prior to Gandhi created a
helpiess image of the Indian women. With the emergence of Gandhi. a

oncepnon of won radually egined currency. For Gandhi,

women were not mere toys in the hands of men, neither then
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spirit and therefore have similar problems. Women are at par with men,
one complementing the other. According to Gandhi, education for
women was the need of the time that would ensure their moral
development and make them capable of occupying the same platform
as that of men. In Gandhi's views, women can never be considered to
be the weaker sex. In fact, women for Gandhi were embodiments of
virtues like knowledge, humility, tolerance, sacrifice and faith. These
qualitics were essential prerequisites for imbibing the virtue of
satyagraha. The capability of enduring endless suffering can be
witnessed only in the women, according to the Mahatma. The doctrine
of ahimsa as preached by Gandhi incorporates the virtue of suffering as
is evident in the women. Therefore, Gandhi envisaged a critical role for
women in establishing non-violence. Gandhi invoked the instances of
ancient role models who were epitomes of Indian womanhood, like
Draupadi, Savitri, Sita and Damayanti, to show that Indian women
could never be feeble. Women have equal mental abilities as that of
men and an equal right to freedom. To sum up in Gandhi's words; "The
wife is not the husband's slave but his companion and his help-mate
and an equal partner in all his joys and sorrows - as free as the husband
to choose her own path.”

Role of Women as Envisaged by Gandhi :,According to Gandhi, the
role of women in the political, economic and social emancipation of the
country was of overriding importance. Gandhi had immense faith in the
capability of women to carry on a non violent crusade. Under his
guidance and leadership, women shouldered critical responsibilitics in
India's struggle for freedom. It can be said without an iota of doubt that
Mahatma Gandhi was indeed one of the greatest advocates of women's
liberty and all throughout his life toiled relentlessly to improve the
status of women in his country. His faith in their immense capabilities
found expression in his decisions to bestow leadership to them in
various nationalistic endeavors.

Conclusion: On a scale of one to ten, the Mahatma comes out with
flying colors for his views on the various aspects concerning women in
our society. Considering the fact that he wrote his ideas about 70 to 80
years ago, we can set aside some of his views such as the women being
a complement of men in matters of occupation and education and
female chastity in the context of women's honor. The Mahatma, by far,
can be considered the best friend of women in India and the world. The
Mahatma’s purity of thought and honest intentions are beyond
question. No other man in the entire history of India or in the world had

such godly ideas ahout women
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In the context of women —their condition, particularly arising from
centuries of inequality and injustice, lack of responsibility of men
towards daughters, mothers and sisters is to blame. Man has exploited
woman in numerous ways, and he is still doing it as Mahatma Gandhi
himself admits, “Women has been suppressed under custom and law
for which man was responsible and in the shaping of which she had no
hand.” The Mahatma went on to add that, “They can never be imposed
from outside. Men have not realized this truth in its fullness in their
behaviour towards women. They have considered themselves to be
lords and masters of women instead of considering them as their friends
and co-workers. Hence, the clarity we find in the Gandhian view
ining to youth and women seems unique and such a thing is not
0 found in ideas, addresses and writings of thinkers. Mahatma
Gandhi himself was matchless in this regards. For his clarity of reality-
based thoughts he still rules the roost. Apart from this, the manner in
which he prepared ground for active participation of youth and women
in national liberation movement of India and simultancously engaged
them in constructive work for enhancement of their own self-
sufficiency, was astonishing, and remains unparalleled till today.

References:
. Gandhi M.K., 1947, Harijan, The Collected works of Mahatma
Gandhi.
2. Rao K.R., 2011, Gandhi and applied spirituality, Matirx Publi.Delhi.
3. Data Anonymous form internet.
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Abstract

Deposition of InySy was carried out in acidic bath. With the same depositing parameter
In;S; film is used for fabrication of solar cell. The compact layer of Titania (TiOz) nanostructured
films was made available for the fabrication of SSSC. TiO2 deposited by doctor blade method on
FTO substrate which is acts as photo anode. The surface area of TiO2 was kept 0.25 cm2. In283
was deposited on FTO / TiO; by chemical bath deposition method at room temperature in acidic
bath. Without any further treatment prepared films were further used for the synthesis of photo
electrode of SSSCs. efficiency of fabricated solar cell in acidic bath is 0.034 % .

Keywords: Indium sulfide, Thin film, CBD, Photovoltaic characteristics,
1. Introduction

Photovoltaic cell is most useful approach to gencrate an electrical power from solar
radiation. Third generation solar cell specially designed to provide low cost, simple fabrication
technology and to overcome the SQ limit photo conversion efficiency [1]. In organic
heterojunction solar cell charge separation occurs at the junction and maximum efficiency is
around 7 % but it has vast potential [2-4]. However because of being eco-friendly and effective
technology for solar energy conversion DSSC received great attention [5-8]. The use of
semiconductor materials in solar cells as sensitizers was started from 1990's [9-12]. Because of
high cost and low stability of DSSC, narrow band gap semiconductor sensitized solar cells are
the best alternatives to enhance the conversion efficiency [13]. SSSC achieve higher conversion
efficiency due to multiple electron-hole pair gencration [14]. Hence sensitized semiconductor has

been regard as superb alternative to replace DSCs.
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It is reported that TiO; /In;S; fabricated solar cell shows quite low encrgy conversion
efficiency which less than 1%, [15). In;S; sensitized solar cell were prepared by chemical bath

deposition method achieved efficiency as shown in table [16].

Table .1: Photovoltaic performance parameter of InySy sensitized TiO; solar cell .

Photoanode Vee | Jse ‘FF | Efficiency
(mV) | (mA/em?) | % | (%)

TiOy/InaS; 504 | 0.42 11 | 0.02

TiO,y/In;S3(anncaled) 362 | 0.52 39 | 0.07

TiOy/ InaS3/Y203 524 | 092 65 | 0.32

TiO,/In;Sy(annealed)/Y20; | 557 | 0.75 66 | 0.27

2. Experimental Work
2.1 Material and Method

All chemicals used in this work were commercially available, and used with

purification. These chemicals are indium sulphate, 80 % hydrazine hydrat

out further

e, thioacetamide, and

triethanolamine. Films deposited on glass substrate and ITO coated glass substrates which are
available in the market . This work, focus on the chemically synthesis of indium sulfide thin
films deposit by chemical bath deposition (CBD) techniques.

2.2. Procedure
2.2.1 Synthesis of In;S; Film

Deposition of InS was carried out in acidic bath. The solution was prepared in 25 ml
beaker by sequential addition of 5ml of 0.1 M indium sulphate and 0.1 ml of 0.15M
triethanolamine. The solution was stirred well. Then under the continuous stirting 0.2 ml of 80%
hydrazine hydrate was added and 5 ml of 0.1 M thioacetamide solution was mixed to the bath.
Acetic acid was added drop wise to the bath so that the initial pH of the solution was about 4.
Clean glass substrates and ITO coated glass substrates were placed vertically in reactive solution

separately. Without any further treatment prepared films were further used for the synthesis of

photoelectrode of SSSCs

2.1.2 Synthesis of TiO/In;S; Semiconductor Sensitized Solar Cell

——
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The compact layer of Titania (TiO;) nanostructured films was made available for the
fabrication of SSSC. TiO; deposited by doctor blade (DB) method on FTO substrate which is
acts as photoanode [17]. The surface area of TiO2 was kept 0.25 em’. InyS; was deposited on
FTO / TiO; by chemical bath deposition method at room temperature in acidic bath

g
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Fig. 1: Actual photographs of In283 films deposited on TiO2 by C13D method in scidie bath on

FTO-conted plass substrafes.

Fig.2: Actual photographs of depositing  [n2S; on TiO; in acidic bath on FTO-coated glass
substrates and fabricating it for SSSC.
3. Results and Discussion
Figure 3 shows the EDX spectrum of In;S; films synthesized on to glass substrate by
CBD in alkaline bath. The average elemental atomic percentage ratio of  In: S was about 36:63

which shows good agreements for chemical stoichiometric of the InpS; thin film, which

conforms the deposition of indium sulphide.
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Fig 3. Typical EDS spectra of In;S; film deposited on glass substrate
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Photo-Current Density- Photo Voltage (J-V) Characteristic

The active surface area of each device was maintained about 0.25cm2. Cell voltage
corresponds to the difference between redox potential of the electrolyte and conduction band
energy level of the semiconductor [18]. Voltage and current measurements were done by using

Keithly-2602 source meter.

020
e Area= 0.25 cm’
s v, =121mV
o J,, =189 yAlem’
FF =23%

Eff =0.03%

20 4 6 80 100 120 140
voltage(mV)

Fig.4.: Photo-current density- photo voltage (J-V) characteristics of SSSC based on FTO TiO; /
In;Sey/ PL
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Fig.4 shows the J-V curves measured for In;S; sensitized TiO;photoelectrode. All the |
output parameters namely, open-circuit voltage (Voc) short circuit current densities (Jsc), fill |
factor (FF) and photovoltaic efficiency (n) are given in the table 5.2. It is observed that the Jsc -

and conversion efficiency is 0.034% for In,S; sensitized TiO;photoelectrode.
Table 2: Photovoltaic parameters of TiOy/ In;S; based SSSC for the films deposited on
FTO coated glass substrates.

Sample Area | Voo | Jse FF | Efficiency
(em®) | (mV) | (mA/em?) | (%) | (%)
TiOy/In;Sy/Acidic | 0.25 | 121 | 0.189 23 | 0.034

Among this the best performance with Jsc = 0.189 mA and Voc = 0.121 is observed for
the film deposited in acidic bath with In,;S; sensitization. It is reported that the change in Voc
may be the influenced by the negative band edge movement of the FTO layer and clectron
recombination Occurred by the passivation of sub-band-edge surface states [19,20].
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Conclusions

The Iny8; sensitized thin films were successfully synthesized deposited by chemical

method in acidic and alkaline bathIn,Sideposited by CBD for SSSC over TiO; surface. The
SSSC fabricated with the In;S; films deposited on TiO; by CBD method at room temperature in

acidic bath on FTO-coated glass substrates. Because of efficient charge transport and reduced

the recombination losses 8SSCs shows good performance with efficiency 0.034 % which is close

to the best reported.
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An efficient and greener one pot method has been doveloped for the sy af
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using 2 ¥
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sulfonse acid as a water soluble green catalyst at ambient  temperature and excellent yield of product The synergahic effect of 2«
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Introduction

Construction of  complex molecules through
multicomponent reactions (MCRs) under ultrasonication
constitules # very almactive sirategy in organic synthesis,
Sonochemistry is widcly used in organic chemistry, offering
u versatile and facile pathway for a large variety of
syntheses. Ultrasound is the part of the sonic spectrum,
which ranges about 20 to 100 MHz and can be roughly
subdivided in three main regions: low frequency high power
ultrasound (20100 kHz), high frequency medium power
ultrasound (100 kHz-1 MHz), and high frequency low
power ultrasound (1- 10 MHz). Sonochemistry involves the

use of ul d q L the ch
reactions.' Ul ic i has been duced as an
eco-environmental  technology in  green  chemistry”

Ultrasonic  energy provides an  unusual mechanism 1o
generate high-energy chemustry owing 10 the extrnordinary
d by the cavitations

¥ B

bubble collapse.”

Some I s symth 1 by using ulr on are
pyrimidine,* 5-(pyrazol-4-yl)-4,5-dihydropyruzoles,” benzi-
midazoles, les and b h les,” N-
Oxides,” polyhydroquinolines” and Schiff's bases.” In MCRs
three of more reactants are involved in a cascade of bond-
forming individual steps to provide a complex molecule
without isolation of intermedistes or modification of the
reaction conditions. Attractive fearures of MCRs are

implicity of op i reduction m isolation  and
punfication steps, and minimization of costs, time, energy,
solvents, and waste production. 2-Motpholinocth I

The quinazolinone mosety o a buwilding block  for
approximately 150-200 natural important sub-structure of
vartous biologically  active natural  products  such  as
bhimamycin C, and bhimamycin D, potent inhibitors of

TNF-aw," antifungal, '’ anti-tumour sctivity,'"'*
mihoctcnal.“ uui-inf‘ ,'lv.l' vl g 0
analgesic'®  and  antiubercular **  Drugs  contaming

quinazolinone moirty showed significant  therapeutic
efficiency against solid tumors,”! antimalanal * antivirals,”
antimicrobial activities,**** ovarian cancer cell lines and are
also EP4 recep @ n the tr of pain,®
anticancer,”” cytotoxicity and anti-HIV

The title synthesis has been carmied out under different
reactions conditions viz, without catalyst and solvent®™ and
catalyzed by Ptmulti-walled  carbon  nanotubes  (Pr-
MWONTs), " Saccharomyces cerevisiae,” montmonillonite
KI0 and (+)-camphor-10-sulfonic acid (CSA)Y' and
DEADY, etc. A comparison of the yields is given in Table 1.

Experimental

Genvral procedury for synthesis of 6-phenyl-6.0a-dihy druiso-
indolof2, 1-alquinazoline-5 1 1-diane (1)

To a nuxture of isolonic anhydride (I mmol), 2-
formylbenzoic acid (1.1 mmol) and aniline (1.2 mmol) n
cuuqol (2.0 mL), 2-MESA (15 mol %) was added, The
reaction vessel was uradiated in 1on bath for u period
ranging from 1.8 10 28 h The progress of reaction was
monitored by TLC. After pl of v the
mixture  wias cooled 10 room temperature the reaction
mixture was pouwred onto ice cold water and the crude
product was recrystallized from cthanol Some derivatives
were punficd by column chr graph ch The
general reaction is depicted in Scheme 1.

o il

Structures of the synthesized products were confirmed by

acid (2-MESA) mediated reactions at room lemperature
ultrasonication have been exploted #s a green approach for
this purpose

Ewr Chew Bull 2018 4(9), 410-413

DOV 10 17620 FCH 2015 3 310 =

1son of their lting p with authentic values

reported in ierature and s tral dat ’
e poc ats hike "H NMRE, IR, and
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Table L. Comparison of catalyst and solvent on vields under different reaction conditions

Present work

Spectral data of representative compounds
6,6a-Dihydro-6-m-tolyliscindolo|2,1-a]quinazoline-5,1 1-dione

This compound is a white solid. yield 95 %. Mp. 162
163 °C. IR (KBr) 3028, 2926, 1662, 1584, 1489, 1332, 1138
cm'. 'H NMR 1.63 (s, 3H), 7.37-7.41 (1, 1H), 7.48-7.52 (1,
3H), 765-7.67 (d, 3H), 775-7.88 (m, 4H), 8.30 (s, IH),
8.51-8.53 (4, 1H). LRMS m/z 333 (M)".

6-(2.4-Dichlorophenyl)-6,6a-dihy droisoindalo|2,1-
ajquinazoline-5,11-dione

This compound is a white solid, yield 75 %. M.p. 223-
225 °C. IR (KBr) 3052, 1661, 1585, 1489, 1327, 1135, 734
em’', '"H NMR 7.38-7.52 (m. 4H), 7.65-7.88 (m, 6H), §.30 (s,
TH), 8.51-8.53 (d, 1H). LRMS m/z 413, 416(M)",

6,62-Dihydro-6-phenylisoindolo|2,1-a]quinazoline-S,11-dione

This compound is a white solid, yield 78 %. M.p. 184-
185 °C. IR (KBr) 3038, 2926, 1660, 1592, 1489, 1332, 1137
cm', 'H NMR 7.38-7.41 (1, 1H), 7.49-7.52 (m, 3H), 7.66-
7.67 (m, 3H), 7.75-7.86 (m, 5H), 8.30 (s, 1H), 8.51-8.52 (d.
1H), ). LRMS m/z 351(M)".

6-(4-chlorophenyl)-6,6a-dibydroisoindolo]2,1-a|quinazoline
5,11 -dione

This compound is a white solid, yield 85 %. M.p. 207-209
“C. IR (KBr) 3063, 2924, 1662, 1584, 1489, 1332, 1138,
767 em” 'H NMR 7.24-7.44 (m. 1H), 7.51-7.55 (m, 3H),
7.67-7.70 (m, 3H), 7.82-7.84 (m, 1H), 7.87-7.90 (m, 3H),
833 (s, IH), 853-855 (d, 1H). LRMS mi 385386
(M+Na)".

Result and Discussion

In search of the best experimental reaction conditions, the
reaction of isatoic anhydnde, 2-formylbenzoic acid and
aromatic amines or benzylamine in the presence of 2-MESA
as a catalyst in ethanol was considered as a standard model
reaction (Scheme 1), To evaluate the exact concentration of
2-MESA required for the reaction, we investigated the
model reaction of aniline using different concentrations. The
result revealed (Table 2) that when the reaction was camed
out in the absence of catalyst, the product formed n a very
trace amount (entry 1),

Eur Chem Bull. 2015, 4(9), 410-413

DOT 10 17628 FCB 20154 410

When the reaction was carried out in presence of 2, 5 and 8
mol % of catalyst, yields were lower even after prolonged
duration. The reaction i the presence of 10, lz_and 15
mol % of catalyst gave excellent yields in shorter time. The
optiunlfesulumobnmeduithlsm%ofwﬂyﬁmd
this concentration was ideal of carry out reaction smoothly
(entry 7).

q:io. o H:N‘“t(;l

2-MESA
E:OH
40-%0°C

it

Scheme 1. Synthesis of utle compounds.

Table 2. Effect of concentration of catalyst

SN,

gezz2esz|

In order 10 evaluate the effect of solvent, reactions were
camed out In vanous solvents Dichloromethane
acctonitrile, THF and DMSO afforded moderate yield 0. 65
55 and 40 %, respectively. Methanol and DMF resulted 1’
good yields of 80 and 70 %, respectively. However, ethano)
ﬁ;ulﬂwdlhcptndmnnw%yieldmhngil:bem
suitable solvent. To investigate the role of substituents on

411
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anihine on the reaction (n=0, Scheme 1) differently
substituted anilines were treated with 2-formylbenzoic acid,
isatoic anhydride in presence of 2-MESA using ethanol a5 a
solvent 10 get desired product. The results found for
benzylamine (entry b, n=1) is also mentioned in the Table 3.
It was noticed that all the substrates are well tolerated under
optimized conditions furnishing the product in good to
excelient yields. The results are summanized in Table 3.
Fonmqon of the desired product was confirmed by
companing their physical constant, IR, 1H NMR and mass
Spectrascopic data with reported compounds.

Table 3. Synthesss of isomdolof2, 1-alquinazolines denvatives

CAmne mo

Secnon 4-Rescarch paper

reaction has been highlighted. The methodology may prove
useful for this transformation s high yield at room
temperature under mild reaction conditions with fast, and
casy isolation of the product under ultrasonic uradiation.
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Swami Vivekananda and Modern Science

Murlidhar R. Bachhav
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“Religion as a science, as a studv, is the greatest and healthiest
exercise that the human mind can have”. --Swanu Vivekananda

Introduction: Swami Vivekananda was a great scientific Visionary of
all times. He strongly believed that the scientific attitude s a key to the
pursuit of truth. He said. “Do not believe a thing because you read 1t in
a book! Do not believe a thing because another has said it so! Find out
the truth for yourself! That is realization!” He sowed the sceds of
Vedanta in the West and scientific growth in India. He considered the
synthesis of east and west as the best model for mankind and for
excellence. He was one of the first among Dharmic teachers to
understand the importance of Science and technology. In the first place.
Swamiji saw that poor countries like India would be able to overcome
poverty and backwardness only by mastering technology. Swami
Vivekananda gave reorientation to the modern science the first spiritual
scientist to elucidate the relevance of vedantic principles problems of
science at fundamental level his prescience has been vindicated with
the scientific developments taken place the last 125 years his concepts
on consciousness and manifestation are at the converging point. Before
we understand Swamiji's view on Physics, it is very important to
understand the difference between classical science and intuitive
science.

The Scientific Religion: In 1895, Swami Vivekananda entered
London and said by the very nature of the discovery of modern science:
science will come at the feet of Vedanta. What is Science? It is
discovery of truths. It is also some universal truths, some truth which
are universally applicable to all. He says, “1 may like or may not like
the law of Gravitation, yet it is correct. If I don’t believe in law of
gravitation nothing happens to Newton. | walk from the tenth floor or
my house and | become evening news”. Science discovers eternal
truths. None violates the truth. Truth is eternal. You cannot change to
law of Gravitation. You cannot change Newton's third law of moton.
You cannot change relativity because 1t exists.  Why do you go to
sadhus? What is the need of monks? Science deals with matter isn't it
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«0? After the discovery of Darwin in last century where he showed men
and women came not from Adam and Eve but from monkeys. the
whole theological foundation of Chnistianity was croded. Bible was
supposed to be standing on some lies, wrong statement. The theological
foundation. the spiritual foundation remains the same. Bible 1s pure
vedanta. The gospel according to St. John is the historical Christianity
which got a jolt, People have changed and they declared themselves as
materialists. In 1874, in Belfast, there was all world physicist congress.
It was presided over by Tindal and Huxley and they said we are
materialists, we don't believe in religion any more. If there s any
religion at all it is the religion of scientific materialism. You have seen
matter. believe in matter. You have not seen gods, so don’t speak ol
gods. “For god's sake hold your tonguc and don’t become a sadhu™.
That is the 1dea.

Swamiji on Science and Vedic Spirituality: Swami Vivekananda had
experienced the ancient truths through inward journey under the
guidance of his Guru Sri Ramakrishna Paramhansa. Along with it he
had the pulse of western scientific approach. Hence he felt the need for
bridging the gaps between them. For this, he took a holistic approach
and having envisioned the leads of the western science, he pronounced
intuitively the truths related to the study of the external domains of
physical, biological and chemical sciences. *Certainly it is true that man
cannot be simply an evolution. Every evolution presupposes an
involution. This involution and evolution is on throughout the whole of
nature”, said Swami Vivekananda at the Parliament of Religions in
London, in September of 1893. Swamiji believed that there is no one
common ancestor we are all descended from, as Darwin said, because
the people of this planet are too diverse for Darwin's thecory to be
completely correct. Swamiji taught about science, and about how
similar the two actually are. Some of his teachings linked science with
Vedic Spirituality, he believed that the goal of science is to find unity,
and he also believed in the relativity of motion, teaching his disciples
that it was evidence of the absolution of the universe. When Swamiji
taught in the West, his teaching of the Samkhya theory struck his
disciples as very similar to physics. His teachings are very significant,
because with his teachings, he was able to closely link science to Vedic
Spirituality.  His teachings of Samkhya and physics impressed
scientists like Nikola Tesla, and his teachings of biological science
challenged theories such as Darwin's. He traveled and preached for
ncarly three and a half years after that speech, continuing his teachings
on religion and science. Swamiji's teachings on science separated
science into different categories- classical science and intuitive science.

Special Issue Apr. 20016 11351 Abhisaran (ISSN-2229.4850)
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As Swamiji said in his speech at the Parliament of Religions. “Science
is nothing but the finding of perfect unity. As soon as science would
reach perfect unity, it would stop from further progress, because 1t
would reach the goal.” He taught that the goal of science was achieving
that unity; this would mean that the goals of science and Vedic
spirituality are the same. It is said in Vedic Spirituality that God is
cveryone and everything. He is found everywhere, and so, He is the
universe.

Classical Science and Intuitive Science: Science has improved the
qualities of Modern human beings. It has provided them comforts as
well as great intellect. Magnificent Classical science has tremendous
impact on man by improving the quality of life. unravel the mysteries
of the universe and remove barriers of subjectivity and objectivity.
However, Swami Vivekananda cautions that, “Science stand on its own
feet and in its own light and challenges comparison with any other
sciences. There have been charlatans and magicians and cheats and
more here than any other field. This is because that the more profitable
the business, the greater the number of hypocrites and cheats. But that
1s no reason why the business is not good. Scientists make observations
of natural phenomena and then through experiment try to create natural
events under controlled conditions. Scientists will the gather the
empirical evidence and will generate their hypothesis to explain the

phenomenon.

Einstein was a great scientist who discovered the theory of relativity.
He puts in one place, “The really valuable thing in creative science 1s
Intuition.” Intuition is distinctly different from instinct. logic, reason
and intellect. It is the highest mental faculty hidden in man. It is above
reason and is acquired by the life forms through repeated experiences
and gained through transformation. It is voluntary and spontanecus and
finds a solution for a given problem in a completely different place and
situation. It is an inherent means of knowledge gathering and often
leads to what science can achieve and sometimes even beyond that
Swamiji's views on instinct, reason and intuition is clear when he said.
“Reason is the vehicle one rides to reach a certain point beyond which
one cannot move. Intuition goes beyond reason but reason with
unbiased mind is the only guide to reach there. Instinct is like ice.
reason is like water and intuition is like vapor and each on follows the
other. )
Swami Vivekananda's views on Physics, Chemistry and Biologlcal
Sciences: It is science which means the finding of unity. When science
would get perfection, it would stop from further progress, because 1t
would reach the goal. Thus Chemistry could not progress farther when

Dt Szt AN AN
Special Issue Apr. 2016 11361 Abhisaran 13N =2ea



Relevance of Swami Vinckhananda’s Thoughts in 217 ( entury

it would discover one element out of which all other could be made.
Physics would stop when it would be able to fulfill its services in
discovening one energy of which all others are but manifestations. On
theory of relativity, though the Theory of Gravitation had been
established during the 19% centry. it could not resolve the inter-
relatedness and inter-dependence of four major parameters i.c. space.
time. matter and energy. At this juncture Swami Vivekananda endowed
with Vedantc knowledge proclaimed that it can be said that the four
arc not only inter-related but also that Energy and Matter are
interchangeable in the Space and Time domains. However. there was
no mathematical formulation available at that time. On theory of Unity-
Swamiji said. “One atom of the universe cannot move without dragging
the whole world with it” and “One man contains the whole universe.
One particle of matter has all the energy of the universe at the back”™.
He has also said that each mind is connected with every other mind and
wherever it is located, it is in actual communication with the whole
world! This is the miracle of great science.

Expressing his views on the evolution theory, Swami Vivekananda
said, “Certainly it is true that man cannot be simply an evolution. Every
evolution presupposes an involution. This involution and evolution is
on throughout the whole of nature. This is in tune with new
developments in the field of biology. Eminent Nobel Prize winning cell
biologist Christian de Duve and Brain Goodwin's research shows that
Darwin’s theory works for small aspects of evolution and there is no
significant support for gradual evolution of hereditary mutations adding
up to large scale aspects of evolution. Swamiji's profound knowledge
on science shows us that the basis for good scientific knowledge among
the masses is proper education. Hence we shall see what Swami
Vivekananda's ideas about education were.

Swami Vivekananda and Vedic Science: The Vedas are the treasure
of India. The Vedas are a collection of writings consisting of hymns,
prayers, myths. historical accounting, dissertation on science. and the
nature of reality, which date back at least 5,000 years. The nature of
matter, antimatter, and the makeup of atomic structure are described in
the Vedas. The language of the Vedas is known as Sanskrit. The origin
of Sanskrit is not fully understood. Western scholars suggest that it was
brought into the Himalayas and thence south into India by the
southward migrations of the Aryan culture. Paramahansa Yogananda
and other historians however do not subscribe to the theory. pointing
out that there is no evidence within India to substantiate such claims.
There are words in Sanskrit that describe concepts totally foreign to the
western mind. Single words may require a full paragraph for translation

-
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into English. Having studied Sanskrit for a brief period during the Jate
70's. it finally occurred to this writer that Tesla’s use of Vedic
terminology could provide a key to understanding his view of
electromagnetism and the nature of the universe. But where did Tesla
learn Vedic concepts and Sanskrit terminology? A review of the well
known biographies by Cheney. Hunt and Draper, and O’Neil, reveal no
mention of Tesla’s knowledge of Sanskrit.

Vivekananda’'s interaction with scientists and his appreciation of
them: The cminent scientist Nikola Tesla was charmed by the
resemblance of Samkhya theory of matter and energy and that of
modern science. Actually, in 1895, Vivekananda shared with Tesla the
idea of matter and energy to be one, and requested him to prove it
through mathematics. However, Tesla failed to accomplish it
Vivekananda also interacted with the other two giants of Western
science, namely William Thomson and von Helmholtz in New York.
Eventually after 10 years, in 1905, Albert Einstein proved the oneness
of matter and energy. Vivekananda’s exploration of the cosmic
universe was infinitely deeper that what science revealed after he was
dead.

In 1929, Nobel laureate Werner Heisenberg visited India as the guest of
Gurudev Rabindranath Tagore. They interacted extensively on science
and Indian philosophy. Greatly impressed by Indian thought,
Heisenberg realized that the fundamental aspects of physical reality lay
in the recognition of relativity, interconnectedness, and impermanence.
And this was the same as the foundation of the Indian spiritual
traditions. These conversations with Tagore led Heisenberg to admit,
*‘Some of the ideas that had seemed so crazy suddenly made much more
sense. That was a great help for me’. Unlike religion, science is not
dogmatic and it is open to revision. ‘But in the frontiers of science there
is not much of a difference between science and religion’, said Nobel
laureate Dan Shechtman in an interview at Lindau on 4™ July 2012 with
a correspondent of The Hindu. It is remarkable to note that Albert
Einstein has also summarized the relationship between religion and
science in the same spirit as that of Vivekananda, 'Science without

religion is lame, religion without science is blind’.

Swami Vivekananda met J.R.D. Tata on a ship in 1893, and discussed
the latter’s plan of bringing the steel industry to India. Tata wrote to
Vivekananda five years later: °I trust. you remember me as a fellow-
traveler on your voyage from Japan to Chicago. I very much recall at
this moment your views on the growth of the ascetic spirit in India..l
recall these ideas in connection with my scheme of Research Institute
of Science for India, of which you have doubtless heard or read’/
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Impressed by Vivekananda's views on science and leadership abilities,
Tata wanted him to guide his campaign. Vivekananda endorsed the
project with enthusiasm. Today, the Indian Institute of Science,
Bangalore has become a centre of excellence in the world, thanks to
Vivekananda's holistic vision.

Conclusion: Swami Vivekananda returned to India in January 1897.
He received an enthusiastic welcome everywhere. He awakened his
countrymen/women by delivering a series of lectures in different parts
of the country. He saw that science is not contradictory to the cternal
spiritual principles, which is the foundation of Indian culture. Both
Science and cternal principles of Dharma are concerned with truth.
Science secks truth in the physical world, whereas dharma seeks truth
in the spiritual realm. He put his thoughts into action when the urged
JRD Tata to sctup 1ISC for the sake of furthering science education in
India. Finally to end. let me quote Swami Vivekananda that will
summarize all that he has said on science and education. He said. “If
you have assimilated five ideas and made them your life and character.
you have more education than any man who has got by heart a whole

library™.
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Introduction:

Bharat Ratna Dr. Babasaheh Ambedkar 15 not onl

¥ vV the architect of Indran constitution bul was a great
economist, Indian jurist, political leader,

philosopher, thinker, anthropologist, historran, orator, lawyer and soc tal
reformer He was a horn leader and has guided sociat reform bat Ius speeches and writings His writing and

speeches therefore continue to wmspire thousands of people across the world i every era and in all walks of hife

The lustory of agniculture i India today, Indsa ranks second worldwide in farm output. The economue contribution
of agnculm_rc to India’s GDP is steadhly dechning with the country’s broad-based economic growth At present
the ideologies of Dr. Ambedkar's were very uscful i collective forming and land revenue He was critique of
vaditonal definition of collective land holding and redefined that economic land holding ts not depend up on the
size of land holding but proportion of factor wmputs Small size of holdmgs 1s the cause of low production theretore
consohdation of land reform must be undertaken

Dr Ambedkar cniticized traditional definition of cconomic land holding and redefined that economic land
holding is not depending upon the size of land holding but proportion of factor inputs 1o the production. According
to lum small size of holding 15 cause of low production therefore, consolidation of land holding must be undertaken
He advocated the collective and Co-operative farming in the country His thoughts are even relevant to today
In this paper attempts to discuss relevance of Dr Babasaheb Ambedkar’s Views on [ndian Agniculture and
Small Land Holdings Dr. Ambedkar was the first Indian economist to examne the problem of subdivision and
fragmentation of agricultural land holdings and formulate a very scientific definition of a holding

Objectives:

* To study the importance of agriculture in Indian ecanomy.

* Tostudy Dr Ambedkar views of Indian Agriculture and land reforms

* Tostudy the Views of Dr Ambedkar on Small land Holding

Methodology:

The present paper 1s based on the secondary data which has been collected for the various Journals, books,
articles, newspapers and websites

fmpur tance of Agriculivie in fndian Econvay,

Agriculture has got a prime role of m Indian economy The share of agriculture in National Tncome has
come down. Still it has a substantial share in GDP The country's exports are likely to register a growth of about

IS5 per cent i the current fiscal, which will translate into about $ 315 nllion. While presenting the Union Budget
for 201819, our exports are expected to grow at about 15 per cent in 2017-18. Exports of agniculture commodities,
which have the potental of reaching $ 100 billion The country's agncultural exports are nmunq S 20 Wlbon at
present. India’s agriculture exports potentsal is as hugh as $ 100 billion against a current export of $ 30 ilhon To
realize s potential, export ol agoculiue commodities will be hberalized.

Agriculture does not only provide our nourishment for our daly intake but also and income source of every
single nation that exists on this planet, where most manufacturing industries as well as businesses are dependent
on it 58 per cent of rural houscholds in India are engaged i farming acovity: The monthly income of an average
farm household 1s Rs 6,420~ This conuibutes not even 60 per cent to ther average total monthly income The
large portion of Indian population is depended on agnculture. Ilow:f\ct 15 not o profitable business for many
farmers? Small size of land holdings 1s one of the major reasons of low productivity and low mcome While
debating on “small holder's “rehef bill” mn 1927, Dr Ambedkar suggested to introduce co operative agniculture
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for' standurd areas and 10 compel owners of small holdings 1o jom n cultvation without destroying private
I

According o his agniculture shall be considered as a key industry and it shall be arganized on collective
basis He pleaded for collectivized system of agnicultural and collective farming.  He also suggested that
owner< of the natomalized dustries and land are 1o be compensated i the fovm of debemures the dehenture
holders are entitled o recerve imterest at such rates as defined by the law

Vroblems of Indian Agriculture ©

The magor problems confromimny Indian agriculture are those of populanion pressure small holdings, depleted
soils. lack of modern technology and poor facilities for storage. Ax per 2011 census the density of pogulation is
382 at future it is increase As per the Hindu News 26th Nov 2010, India losing 5,334 mullion tones of sod
annually due to crovon  Because of imdiscreet and excess use of tertilizers insecucides und pesticides over the
years parhament was told

Dr Ambedkar smd, the government can make it compulsory to all marginal and small farmers to lease out
thesr land to the government |he government itself can widertake production on this land Thus with mautaming
the ownership of land of the farmers. the yovernment can make all marginal and small holdings as large
holdimgs The farmers can work on therr land cultivated by the government and get a chare i income or can
undertake any other occupation

Small holding and fragmented Holdings :

The total number of operational holding in the country has mereaved from 129 22 million n 2005-06 10
138 35 malhion, in 2010-11 shawing an mncrease of 7 06 per cent [n today s context according to different
agnculture census the average smize of holdings decreases for all category of farmers from marginal to large
whereas from 1070-71 1 2010-11]

Category wise average size of holding (In Ha)

Catcgory of [ 1970- | 1976- | 1980- | 1985- | 1990- | 1995- | 2001 | 2005 [2010-
Farmers 71 7 %1 % | 9 % 02 |
Marginal 41 | 039 [039 | 0w | 04 04 04 | o |o3s
Small 144 | 142 [ 144 | 1483 | 184 | 142 | 142 | 138 | 142
SemiMedum | 281 | 278 | 278 | 277 | 276 | 273 | 272 | 268 |27
Medium 608 | 605 | 60l 595 | 59 | sm | sk | 574 |57
Large 1807 | 1757 | 1738 | 1709 | 173 |22 {7z | s | 1738
All graup 228 | 200 | 124 169 | 187 forar | 133 [ a2 [ ate |

Sorce NABARD Rural Pulse [ssue | fan, Feb 2014

As per above Chart, the largest decreases in average size of holding shown by Marginal category of
farmers, Next is by medwm cateyory of farmers. The average size of operational land holdings in the marginal
and small categonies have swelled by S6 aillion and 11 million respectively, during the same period

Dr Amhedkar's Views on Small Land Holdings in India:

Dr Ambedkar analyzed the disadvantages of small land holdigs i India and wiote a paper, which was
published 1n the Journal of the Indian Economic Society”

In his customary way of presenting a subject he first exccuted a detailed study on how small land holdings
crop up and why they are so prevalent in India His conclusions on small holdings are -

“These small and scattered holdings have given a real cause for amxety regarding our great national
industry Comparative Statistics go to swell this feehing by laying bare two very noteworthy but equally sad facts
regarding ceonomic life in India, (1) that it 15 kargely an agncultural country, and (2) that it agricultural productivity
15 the lowest Both these truths are painful enough to have startled many people into inquiring the causes of this
low productivity. As a result, attention las now been concentrated on the excessive sub-division and fragmentation
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of agricultaral boldings Enlarge and consolidate the holdings, 1t is confidently argued, and the increase in
agnicultural productivity will follow in its wake'™

He further analyzed the economics of too small or too large holdings ~*  if agriculture 15 to be treated as
¥R cconomuc enterprise, then, by itself, there could be no such thing as a large or a small holding To a farmer a
holding 1s 100 small or 100 large for the other tactors of production at hus disposal necessary tor carrving on the
eoltrvanan of his holding as an economic enterprise Mere size of land s empty of all economic connotations
Consequently, it cannot possibly be the language of economic science to say that a large holding 15 economic
while a small holding 1s uncconomic 11 1s the nght or wrang proportion of other factors of production (o a umt of
land that renders the latter economic or uneconomic Thus a small farm may be economic as well as a large
farm, for. cconomic or uneconom; does not depend upon the srze of land but upon the due proportion among al!
the factors including land

An economic holding. therefore, if 1t 15 not to be a hollow concept, consists in a combination of land, capital
and labour, etc . m 2 proportion such that the pro rata contribution of each in conjunction with the rest is the
tughest In other words (o create an cconomic holding it will not do for a farmer solely to mampulate his prece
of land He must also have the other instruments of production required for the efficient cultivation of his
bolding and must mamtam a due proportion of all the factors for, without it, there can be no efficient production
1£his equipment shrinks, his holding must 2lso shrink. (€ his cquipment augments, his holding must also sugment
The pomt is that his equipment and his holding must not be out of proportion 1o cach other They must
be i proportion and must vary, if need be, 1n proportion

Dr. Ambedkar's views on the Small Farmer Agrarian Economy :

Dr Ambedkar was one of the great personalities, who made dynamic changes in the society. He had fully
devoted hus hife for improvement in the condition of downtrodden people m India He was a great polincian,
constitutor and cconomist His views deals with agniculture and are landmark in the field of economics His
vicws on land holding, collective farming and land revenue are most uscful i the present ime. He argued, land
was only onc of the many factors of production and the productivity of one factor of production 15 dependent
upon the proportion m winch the other factors of production are combined. [n his words “the chuef object of an
efficient production consists i making every factor in the concern contnibute 1ts highest, and 1t can do that only
when it can cooperate with its fellow in the required capacity

Conclusion : Agriculture’s contribution to the Indian economy plays a vital role in economic development
and n keeping hunger of rural India at bay Thonghmnduyscmnsdmmlmcomanponryamamc
development of the country, around 65 per cent of people’s lives sull depend on the pnmary sector. Dr. Ambedkar
discusied consolidauon and enlarganent of land holding i India, and suggested that agocultural development 1s
possible only through usage of more capital on land He felt that agnicultural development will lead 1o the
development of primary industries. As far as agricultural production in India 1s concern, lack if irrigation facilitics
and small holding has been considered as @ major constrants He sees an extremely important role for the state
m such transformation of agriculture and advocates the nationalization of land and the leasing out of land to
goups of caltuvators, who are to be encouraged to form cooperatives i order to promote agniculture
' References
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ABSTRACT : Densities and viscosities of binary mixtures of tert-butanal with ethyl formate, buty! formate and hexyl formate
ve been measured over the entine range of composition, ot T= (298,15, 303.15, 308.15 and 313.15) K and at atmospheric.
. The V* values ore positive for all the binary mixtures studied over the entire composition range, while An are negative for
2 binary mixtures. These parameters huve been fitted to Redlich-Kister polynomial equation. MeAllister’s multibody model
has been used to co-relate the kinematic viscositics of the binary mixtures. Neat FT-IR spectra are aloso taken,

:;quodl:oness molar volumes, deviation in viscosity, FT-IR, tert-butanol, ethyl formate, butyl formate, hexyl formate,

] ivrobucTioN:

Studies on excess molar properties of binary liquid mixtures
are of considerable importance in understanding the nature of
molecular interaction. Measurements of densities and
viscosities of binary liquid mixtures enable one to gather some
information about the nature of interaction taking place in the
binaries. The literature provides extensive data on the densities
and viscosities of liquid mixtures. but a combined study of
density, viscosity and FT-IR is quite scarce. FT-IR is very
useful in clucidating the structure of molecule/ complex
(Sarkar P. C.et.al. 1998, Khan L. A, et.al.2008) and provides
supporting evidence 1o the conclusions drawn from the
volumetric and viscomeiric measurements. The effects of
molecular size, shape, chain length und degree of molecular
association of tert-butanol on the volumetrie, viscometric and
acoustic properties of binary mixtures containing alkyl
formates have been reported earlier. (Ortega J.et.al 2003,
Ortega J.et.al 2005) The present work reports the densities,
viscosities and FT-IR studies for the binary mixtures of tert-
buatanol with ethy! formate, butyl formate and hexyl formate at
T=(298.15,303.15,308.15and 313.15 ) K.

Formate, Butyl Formate and Hexyl formate were double
distilled and the middle fraction was used. The purity of the
solvents were further ascertained by comparing their
experimental density and viscosity with those reported in the
literature values at T/K = 298.15 Table 1. Binary mixiures were
prepared by mass in air tight stoppered glass bottles. The
masses were recorded on an Adairdutt balance to an accuracy
of £ Ix10° g. Care was taken to avoid evaporation and
contamination during mixing. The estimated uncertainty in
mole fraction was < 1% 10-4, Densities were determined by
using a 15 cm3 bicapillary pycnometer as described cardier
(Hasan M.ct.al. 2007, Nikam P. S.cLal. 2008). The pychomeler
was calibrated using conductivity water with  p = 0,99705
¥ 107 kg.m” as its density (Marsh K. N. 1987)at T/K = 298.15
The pycnometer filled with air bubble free experimental
liquids was kept in a transparent walled water bath (maintained

SETSEWITT T

BIONANO FRONTIER Vol 8 (3) May- 2015

constant to =0.01 K) for (10 to 15) min to attain thermal
cquilibrium. The estimated uncertainty of density
measurements of solvent and binary mixtures was + 0.1«
10°%gm-3.A1 lcast three to four measurements were made
which had an avernge deviation of £0.1 = 10°kg.m-3.

The dynamic viscosities were measured using an Ubbelohde
suspended level (Nikam P. S.ct.al.2000) viscometer calibrated
with conductivity water. An electronic digital stop watch with
readability of &£ 0.01s was uvsed for the flow time
measurements. At least threc repetitions of cach data
reproducible to + 0,055 were obtained, and the results were
averaged. The dynumic viscosity n of the liquids was
caleulated by n = p(at—bit)

(1) where n is the viscasity, p is density of the liquid, t is the
fow time, aand b are the constants for a given viscometer, The
uncertainties in dynamic viscosities are estimated to be of the
order of £ 0.003 mPa.s. FTIR spectrawere recordedona FTIR
spectrometer (Model: SHIMADZU 8400s pe) by using KBr
pellet in the region 400 ~4000 cm -1 with 4.0 cm-1 resolution.
The trunsmission vitlues were read in steps of 5%. The
spectrophotometer possesses out to aligned energy
optimization and dynamically aligned interferometer. It is
fitted with KBr beam splitter, a DLATGS detector. A base line
correction was made for the spectra recorded,

] rEsuLrs AND DIscussion
Experi | values of'd und viscosities of mixtures at
T= (298,15, 303.15, 308.15 and 313.15) K are listed as a
function of mole fraction in Table 2, The density values have
been used to caleulate VF using the following equation
Vim3mol-1)=(x,M,+,M,)p, .~ (x,M,/p )-(x,;M,/p.)
2)

wherep,, isthe density of the mixtureand x,, M, p,and x,, M.,
p, are the mole fraction, the molecular weight and density of
pure components | and 2 respectively. The uncertainty in V' is
01'40,008 m3mol . An were calculoted using
An(mias)=nxn=xn; (3)

where n,, is the viscosity of the mixture and x,, X, and 1, n,are
the mole fraction and the viscosity of pure components | and 2
respectively, The excess molar volumes and dcviuiop in
viscosity were fitted to Redlich-Kister (RedlichO. and Kister,

TSI ST
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Vv

A. 1948) equation of the type

Y= X% 5\(!.'!;)' O]

where Y is cither V', or An and n is the degree of polynomial,
Coefficient a, were obtained by fitting cquation 4 to
experimental results using a least-squares regression method.
In cach case, the optimum number of cocflicicnts is
ascertained from an examination of the variation in standerd
deviation 0.0 was calculated using the relation

ol Y)=[E(Yexpt-YcaleYN-n]1/22  (5)

where N is the number of data points and n is the number of
coefficients. The determined values of the coefTicients al along
the standard deviation o are given inTable 3.

The varistion of V* with mole fraction of alkyl formate (cthyl,
butyl and hexyl) with ten- butanol at T/K = 298.15 K is
ted in figure 1. The excess molar volume for the
mixture of ethyl formate with tert-butanol (0,882 cm3.mole-1
2t 303.15 K) is in good agreement with excess molar volumes
(0.880cm3.mole-1 at 303,15 K) at x! = 0.5 reported by
Ortega etal.3 where as the excess molar volumes for the binary
mixture of butyl formate with tert-butanol (0.677 em3.mole-1
at 303,15 K) is in good agreement with excess molar volumes
by Ortegaetal 4 as(0..677 cm3.mole-1 st303.15K)
at x1=0,5.The VE for these mixtures are positive over entire
composition range at all temperatures indicating that the
dispersive forces dominate over the chemical or specific
interactions. The positive VE values may also arise due to the
predominance of declustering of butanol in presence of
formatesJt is seen that as the alkyl part in the formates
increases from ethyl to hexyl, the VE values decrease. This
may be due to the fact that the tert-butanol molecules may be
fitting in to the interstitial spaces of higher alky| formates. The
molar volumes of tert-butanol and ethy| formate are not much
different; hence tert-butanol finds it much difTicult to enter the
interstitial voids in the cthyl formate net work. But for butyl
and hexy! formates the molar velumes are much different from
that of tert-butanols and there are chances that the tert-butanol
molecules may find it much casier to accommodate
themselves in the ester networks of butyl and hexyl formates
leading toadecrease inthe V',

It is a well established fact that alcohols are self-associated
(Chen H-W cLal.2004, Raja S. S. and Kubendran T. R.2004,
Rattan V. K.etal 2004, Ortega Jetal.2004, Chen S-d
eLal.2005, Rathnam M. V. and Mohite, S,2005) through
hydrogen bonding. with the strength and extent decreasing
with branching in alcohols, while formates having dipolar
nature are also associated through intermolecular hydrogen
bonding. Thus, mixing of formates with an alcohol (butanol)
can be expected to induce changes in hydrogen-bonding
cquilibria and electrostatic interactions, with different
resultant contributions to the volumes of the mixtures.
Weakening of the interactions between the molecules of
formates tends to results in an increase in volume. Similarly,
the disruption of butanol multimers through breaking of
hydrogen-bonds makes a positive contribution to VE
(Treszczanowicz A, Jand Benson, G, C.1978, Gill D.
S.etal. 1993),
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V" increases with increase of temperature from 298,15 (o
313.15 K for all these three binary mixtures, which may be
attributed partly to thermal agitation and partly due to the fact
that more hydrogen bonds are broken it higher temperatures,
Homo and hetero associations are also weakened at higher
temperatures leading to an increase in V' values.

The values of for the binary mixtures of cthyl formate, butyl
formate and hexy! formate with tert-butanol are negative over
entire compasition range #t all temperatures indicating that
the dispersive forces dominate over the chemical or specific
interactions. Fig.2 exhibits the variation of  with x) [alkyl
formutes) for binury mixtures of cthyl formate, butyl formate
and hexyl formate with tent-butanol 1t 298,15 K. Itis scen that
the values are almost the same for all the three binary
mixteres of alky| formate with tent-butanol signilying that the
nature of interactions which govern the values remain almost
the same i rrespective of the alkyl moicty inthe ester.

The valuesin all the three binary systems studied here show a
marked dependence on temperature. These values decrease
systematically as the temperaturc is increased. It can be
concluded that the mixture viscositics decrease o a greater
extent as compared with the decrease in the viscosities of pure
binary components with increase in temperature. Furtheritis
seen that the effect of temperature is more pronounced for
than for V',

Kinematic viscosities (v) of the binary liquid mixtures were
obtained from their dynamic viscosities and densitics.
McAllister's three body and four body interaction models
(McAllister R, AandAICREJ, 1960) have been used o
correlate the kinematic viscosities of binary liquid mixtures.
Lav = x" Inv+ x'Inv, 43 x" xln v, #3 x, x,'In v~ In
[xHxMM,))

3%, Naln[(273)HM/IM)] 3%, In[(13)4(2M,3M,) |+ In(
M/M,)  (6)

wherev,. and v, are interaction parameters.

The four body interaction model is given by

Iny = x' Inv+dx'xiny,, +6 x;x,’ln Vi H4X, % Inv
X, In v In X #HGMM)] 44 x)x; In (13 + (MUM))4] + 6
%, In [{EHMM)12] +4 x, %, In[ {(143 MM,) 4]+ x, ' In
(M2M1) g

WHErE Vi Vi, Viiyae Vg Vimy ,BT€ interaction parameters and M,
and M, are molecular weights of components 1 and 2,

The correlating ability of equations 6 and 7 was tested by
calculating the percentage standard deviation (o %%) between
the experimental and calculated viscosity s

%= [1(0-m)E ((100{¥ =Vt ¥ Von)2)} ] ®

where n represents the number of experimental points and m
represents the number of coeflicients, Table 4 includes the
different parameters for McAllister's three- body and four
body models. From table 4, it is cleor that McAllister’s four-
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body interaction modcl gives a better result than !hc three-
body model for correlating the Kkinematic viscosities of the

binary mixtures studicd,

The nreat FTIR data of {he three binary mixtures are
npmmudmhbles.mlR-Ollfmqmncinu x1=0.5 l’on':ll
the three binary mixtures arc (3372, 3397, J-t]lcm_-l) foe
mixtures of alkyl (ethyl, butyl and hexyl) formates with teri~
butanol.

As the IR frequency increase, the intermolecular hydrogen
bonding in butanols decreases and henee there we more
monomer butanal molecules in the mixtures. Asthealkyl chain
in formates increases, the molar volume also increases and
there are more voids or emply 5pace available in the alkyl
formate network and the butanol malecules find it much easier
to accommodate and geometrically fit into the alky! formate
network, Thercfore the trend observed for exeess molar
volume for alky! formates with all the tert- butanol is very well
supported by the FTIR spectroscopic studies of these mixtures,
Figures 3 to § show the cut sections for —OH stretching
frequency of all the three binary mixtures.
| covctusion:

From the density,viscosity and FTIR studics of the binary
mixtures.it can be concluded that the dispersive interaction are
operative between the components of the mixtures
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Table 1 - Comparison of Experimental Density and Viscosity
of pure liquids with Literature Values

pIT(kgm™) n (mPas)
Liquid | TP

® Ten Lt | B | Lt
29805 | 09158 | 0915k | 0385 | 0381
Ethyl Wi1s | 09091 | 09086 | 0363 | 0362
Formate 730575 | 09025 |09026' | 0353
3305 | 08951 |089%49° | 0325
Batyl | 20815 | 08873 |0B%T | 0648
Formate ™3035 [ 08824 | 08818 | 0591 =
30615 | 08771 | 087824 | 0550 =
315 | 08725 (08744 | 0529 | -
Hexyl | 29315 | 08821 | 08816 0 .

Formale 308715 [ 0.8771 = 0879 -
0005 | 08 - 089 S
30815 | 08672 - 0784 -
3315 | 08643 0747 .

tert- 20815 | 07812 07817 | 4430 | 4430F
Butmol | 30315 | 07760 | 07757 3381 | 3381

30815 | 0708 |07707° | 2618 | 2622
31345 | 07656 | 07651" | 2081 | 20807

‘Ref.(Blanco A.M. and Ortega J.1998) "Ref.(Djojoputro H.
and Ismadji 2005) ‘Ref(Riddick J.A.et,al. 1986).
‘Ref.(Rathnam M.V.etal.), ‘Ref(TRC Thermodynamic
Table 1998), "Ref.(TRC Thermodynamic Table 1965),
"Ref(Ortega et.al.2007), *Ref.(Emmerling U. ct.al. 1998),
Ref (Huggins M.L.1954), 'Ref.(TRC Data Bases for
chemistry and Enginecring 1996). 'Ref.(Wang C-C ct.al.
2005), ‘Ref.(Wang W-1. 1998), "Ref(Tu et.al. 2001),
“Ref.(Fungafoo S. and Viswanath D.S. 1993).
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Table 2 — Density p, Viscosity n, Excess Volume Vand Deviation in Viscosity An for Alkyl Formate (1) +

tert-Butanol (2) at T= (298.15t0 31315 K
Ethyl Formate (1)+tert-Butanal(2)

Ve —An | p n v an
X; P | - B A -l
gom” T/T(Pf'zz il scm’.molc " | mPas gem mPMm( :';‘o iﬁ?le mPa.s
00000 | 07812 4.430 0.000 0.000 0.7760 3.381 0.000 2::)
0oL | 2919 0326 | -1.106 0.7847 | 2329 0.340 g

300 7998 2.032 0.581 -1.589 0.7942 1,706 0.607 -1.071
s :.8105 1‘53! 0.756 -1.677 0.8047 1,351 0.791 -1.124
:3?;53 0@ | 1279 0.827 1,535 0.8164 | 1.130 0.858 -1.045
0.4999 | 08351 1.068 0.845 -1.340 0.8290 0.964 0.882 -0.908
05993 | 0.8491 0.928 0.768 -1.078 0.8429 0.844 0.798 -0.728
0.7000 | 0.8644 0.762 0.627 -0.837 0.8580 0.693 0.659 -0.575
0.7991 | 0.8604 0.605 0.451 -0.593 0.8739 0.559 0.473 -0.410
0.8999 | 08976 0.458 0.244 0,332 0.8909 0.444 0.265 -0.221
10000 | 05158 0.385 0.000 0.000 0.9091 0.363 0.000 0.000

T/K =308.15 T/K =313.15
0.0000 | 0.7708 2,618 0.000 0.000 0.7656 2.081 0.000 0.000
0.1001 | 0.7793 1.900 0.355 -0.491 0.7739 1.577 0.363 -0.328
0.2000 | 0.7886 1.457 0.635 -0.708 0.7829 1,259 0.661 -0.471
03003 | 0.7989 1.180 0.830 -0.758 0.7930 1.039 0.859 -0.515
03995 | 0.8104 1.006 0.905 -0.707 0.8042 0.894 0.947 -0.485
04999 | 0.8229 0.864 0.924 -0.622 0.8165 0.771 0.964 -0.432
05993 | 0.8367 0.746 0.834 -0.515 0.8301 0.671 0.869 -0.358
0.7000 | 0.8518 0.632 0.677 -0.401 0.8450 0.570 0.706 -0.282
0.7991 | 08675 0.518 0.493 -0.290 0.8605 0.470 0.514 -0.208
08999 | 08844 0.422 0.275 -0.158 0.8772 0,384 0.287 -0.117
1.0000 | 0.9025 0.353 0.000 0.000 0.8951 0.325 0.000 0.000

Butyl Formate (1) + tert-Butanol (2)

T/K =298.15 T/K =303.15
0.0000 | 07812 4.430 0.000 0.000 0.7760 3.381 0.000 0.000
0.1002 | 0.7920 3,048 0.223 -1.003 0.7868 2,359 0.234 -0.742
0.2001 | 0.8026 2,164 0.406 -1.509 0.7974 1.781 0.422 -1.042
0.2999 | 08131 1.661 0.543 -1.635 0.8080 1.428 0.553 -1.116
0.4001 | 0.8236 1379 0.631 -1.538 0.8185 1.244 0.643 -1.021
0.5000 | 0.8340 1221 0.674 -1.318 0.82%90 1.104 0.677 -0.882
0.6000 | 0.8445 1.097 0.655 -1.064 0.8395 0.982 0.661 -0.725
0.6999 | 0.8551 0.955 0.573 -0.828 0.8500 0.877 0.594 -0.551
07999 | 0.8657 0.838 0.444 -0.567 0.8607 0.761 0.456 -0.388
03998 | 0.8764 0.705 0.255 -0.322 0.8714 0.647 0.267 -0.224
1.0000 | 08873 0.648 0.000 0.000 0.8824 0.591 0.000 0.000

T/K =308.15 T/K =313.15
0.0000 | 0.7708 2.618 0.000 0.000 0.7656 2.081 0.000 0.000
01002 | 07815 | 1869 0.240 -0.542 07762 | 1573 | 0260 -0.352
02001 | 07921 | 1452 0.430 -0.752 0.7870 | 1.269 0.434 -0.501
02999 | 0.8027 1.216 0.561 -0.782 0.7976 1.094 0.574 -0.521
04001 | 0.8132 1.080 0.652 0.711 0.8082 0.984 0.661 -0.476
0.5000 | 0.8237 0.987 0.685 -0.597 0.8188 0.897 0.650 -0.408
0.6000 | 0.8342 0.893 0.669 -0.484 0.8293 0.813 0.682 -0.332
0.6999 | 0.8447 0.805 0.601 -0.366 0.8399 0.743 0.608 -0.252
0.7999 | 0.8553 0.709 0.474 -0.255 0.8505 0.665 0.488 -0.174
0.8998 | 0.8661 0.611 0.270 -0.146 0.8613 0.587 0.291 -0.098
1.0000 | 0.8771 0.550 0.000 0.000 0.8725 0.529 0.000 0.000
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Table 2 Contd

Hexyl Formate (ljotert-Butanol(Z)

v An
y an P n _
& gc:n" ml"‘n.s e mole’ | mPas gem” | mPas cmole” | mPas
' '
TIK =303.15
T/K =298.15
0.0000 | 0.7812 4,430 0.000 0.000 0.7760 | 3.381 0.000 0.000

0.204 | -1.130 0.7886 | 2.424 0.215 -0.701

0.1002 | 0.7938 2.944

0.2000 | 0.8056 2.151 0335 | -1.569 0.8003 | 1.870 0.362 -1,001
0.3002 | 0.8167 | 1.742 0.408 | -1.622 0.8114 | 1573 0.440 -1.042
0.3997 | 0.8269 | 1.539 0453 | -1472 0.8216 | 1.385 0.488 -0.976

0.4998 | 0.8365 | 1.424 0462 | -1231 0.8312 | 1.283 0.501 -0.823
0.5998 | 0.8456 | 1.322 0.424 | -0.978 0.8404 | 1.178 0.450 -0.672
0.6991 | 0.8541 | 1.176 0357 | -0771 0.8489 | 1.079 0.385 -0.518
0.8000 | 0.8622 | 1.023 0.269 | -0.566 0.8571 | 0.983 0.283 -0.356
0.9005 | 0.8698 | 0.896 0.160 | -0.336 0.8647 | 0.891 0.176 -0.192

1.0000 | 0.8771 | 0.879 0.000 0.000 0.8721 | 0.829 0.000 0.000
T/K =308.15 T/K =313.15
0.0000 | 0.7708 | 2.618 0.000 0.000 0.7656 | 2.081 0.000 0.000
0.1002 | 0.7833 | 1.958 0.228 | -0.476 0.7781 | 1.615 0.232 -0.332
0.2000 | 0.7949 | 1.574 0.397 | -0.677 0.7896 | 1.356 0.421 -0.458
0.3002 | 0.8061 | 1.369 0.467 | -0.698 0.8008 | 1.193 0.498 -0.488
0.3997 | 0.8163 | 1251 0.522 | -0.634 0.8111 | 1102 0,545 -0.446
0.4998 | 0.8260 | 1.148 0527 | -0.553 0.8208 | 1.039 0.555 -0.375
0.5998 | 0.8352 | 1.080 0.482 | -0.438 0.8301 | 0.979 0.500 -0.302
0.6991 | 0.8437 | 0.986 0.422 | -0.350 0.8386 | 0.926 0.445 -0.222
0.8000 | 0.8520 | 0.904 0309 | -0.247 0.8469 | 0.856 0.336 -0.158
0.9005 | 0.8597 | 0.818 0.190 | -0.148 0.8548 | 0.797 0.187 -0.083
1.0000 | 0.8672 | 0.784 0.000 0.000 0.8623 | 0.747 0.000 0.000
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nd 5 for a Alkyl (ethyl, butyl and hexyl)

Table 3 - Parameters and Standard Deviations o of Eqs. 42

Formates (1) with tert-Butanol (2)
System [ K| a9 a o | a o
Ethyl Formate (1) + lcn-Bl.l(l)a;;;(:) o
-0.6323 ; - J

____v‘ :33: :; ;3‘;2'91 08496 | -02113 04967 ] 0.0097
(m’mol™) 308.15 3.6392 -0.9653 -0.2530 0.6324 | 0.0096
313.15 3.7992 -1.0159 -0.3231 -1.0159 | 0.0091
An 298.15 -5.3067 4.8787 41821 0.7874 | 0.0093
g 303.15 -3.599 3.1739 -2.8079 0.7744 | 0.0061
(mPa.s) 308.15 -2.4788 2.2324 -1.7588 - 0.0083
313.15 -1,7102 1.4221 -0.0161 - 0.0044

Butyl Formate(l) + tert-Butanol (2)

v 298.15 2.6782 0.2097 -0.0514 - 0.0028
_— |303.15 27112 0.2138 0.1019 - 0.0024
(m’mol™) 308.15 2.7487 0.2172 0.1432 - 0.0026

313.15 27568 0.2332 0.4356 - 0.0050
An 298.15 -5,3108 4,7962 23,2152 - 0.0091
-_— 303.15 -3.5091 3.2023 .2.8384 0.6084 0.0093
(mPa.s) 308.15 -2.3842 2.3768 -2.2091 0.5801 0.0047
313.15 -1.627 1.714 -0.0161 a 0.0072

Hexyl Formate(1) + tert-Butanol(2)

Vv 298.15 1.8013 .0.3133 0.3138 - 0.0062
;| 30315 1.9369 -0.321 0.3271 - 0.0090
(m'mol”) | 308.15 2.075 -0.324 0.3780 - 0.0084

313.15 2.2052 .0.3533 0,2520 - 0.0094

An 298.15 -4.893 4,9554 -5.0449 0.8271 | 0.0072
303.15 -3.3102 3.0737 -2,5784 0.7100 | 0.0058

(mPa.s) 308.15 -2.1702 2.2272 -2.0159 - 0.0090
313.15 -1.4958 1.6497 -0.0161 - 0.0071

Table 4 - McAllister 3 Body and 4 body Interaction Parameters for mixtures of Alkyl Formates with
Butanols

System | Temp McAllister 3 Body McAllister 4 Body
Vi vy a% Vi V2 vy |6%

Ethyl 298.15 1.037 1.2318 5.32 0.645 2.335 1.182 1.72
Formate | 303.15 | 1.0075 | 1.1127 3.73 0.623 1.936 1.127 1.26
+ tert- 308.15 | 0.8806 | 1.0661 1.89 0.646 1.239 1.279 0.62
Butanol | 313,15 | 0.7784 1.017 1.77 0.578 1.137 1168 0.62
Butyl 208.15 | 1.1809 | 1.3591 3.88 0.794 3.041 1.246 2.23
Formate | 303.15 | 1.1343 | 1.1742 3.84 0.776 2.531 1.141 1.37
+ tert- 308.15 | 1.1192 [ 0.9876 2.27 0.842 1.673 1.17 0.63
Butanol | 313,15 | 1.0250 | 0.9658 1.61 0.813 1.444 1.133 0.34
Hexyl 298.15 | 1.4296 | 1.3221 6.63 0.92 4316
Formate | 303.15 | 1.4319 | 1.2683 2.82 0,931 3.496 ::g: :.gg
; tm—o' 308.15 | 1.2649 | 1.1969 2.38 1.002 2.183 1.337 0.55

utan 313.15 | 1.2472 1.069 1.38 1.04 1.79 1.233 0.25
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Table §: Neat FT-IR frequencies (em™) of <OH groups of alkyl (ethyl, butyl and hexyl ) Formats (1) with tert-Butanol.(2)

Ethyl Formats (1) with tert- Butyl Formats (1) with tert- Hexyl Formats (1) with tert-
Butanol (2) Butanol (2) Butanol (2)
Xy -OH Xy -OH Xy -OH
Ethyl Formate -- Butyl - Hexyl -
Formate Formate
0.3001 3373.61 0.3000 3381.33 0.3000 3381.33
0.3995 3377.47 (.4001 3393.86 0.3998 3400.62
0.4998 3371.68 0.5000 3396.76 0.4998 3431.48
0.5998 3375.54 0.6000 3434.37 0.5998 3437.26
0.7000 3379.40 0.6999 343341 0.6992 3437.26
0.7990 3431.48 0.8000 3431.48 0.7999 3533.00
tert-butanol 3375.54 | tert-butanol 3375.54 tert-butanol 3375.54
10 [} 02 04 06 08 1
00 X
o8 a2
= o4
3 o a6
1 s o8
5 i 10
S
2 14
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[ 1] -
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Fig.1 -V values at 298.15 K forAlkyl(x,): (¢) Fig.2 -An values at 298.15 K forAlkyl formates (x,):(#)
Ethyl formate;( A) Butyl formate; (®) Ethylformate ;( A ) Butyl formate; (o)
Hexyl formate + tert-Butanol Hexyl formate + tert-Butanols (1-x,)
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Fig.3 -FTIR Spectrum for ~OH frequency (em™) of EthylFormate (x,) with tert- Butanol
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Asso.
cowardice are contradictory terms. Non-violence is g
greatest virtue, cowardice the greatest Vice. Non-violence springs from on:
cowardice from hate. Non-violence always suffers, cowardice would a IWay;
inflict suffering --Mahatma Gandhi

Introduction: British rule was
Mahatma Gandhi was born on Octo

«Non-violence and

well established in India when
ber 2, 1869. Mahatma means Great

Soul. He was indeed a great soul. He was the architect of the
Satyagraha movement, the firm resistance against tyranny through
mass civil disobedience truly founded on Ahimsa (total non violence).
Satya (truth) implies love, and Agraha (firmness) implies force. When
put together, this describes a force that is born of truth with love or
nonviolence. His nonviolence movement, the only revolution of its
kind, ultimately succeeded in getting independence for India in 1947
from the British.
Mahatma Gandhi, a man with many facets, could be the most needed
inspiration 0 humankind. He was a consummatc artist and an
accomplished craftsman, 2 resolute scientist and astute thinker.
Salyagqha. for example, is an art as well as a science. Mahalmz;
Gandhi is the most significant and relevant proponent of nonviolence
;nd peace for the quem world marked by so much violence and war.

ccordmg_ to Gandhi, m.ost of us who claim to be for nonviolence and
5:3::6:’ ::::dm t!'ac't very violent and contribute to and are complicit with
pirlhi it coisv.lolcnce and war. Gandhi’s philosophical approach 10
Gandbi. Mer:‘m:gm")’ l'CI_atcd to his approach to truth. According to
Ty (l:::rr:?irl: ib:;lr;%ls live violent, im.moral, and unspiritual
basic assumptions, values, a dcnges us.t(-) weihink and frangfost’ 0
Ahdasic. ’ , and ways of living toward greater Satya and

Gandhism: s =

put fonhmbe::gh;,s;“ consists of the ideas, which Mahatma Gandhi

possible extent M::,a n world. Along with that, to the maximum

accordance with th atma Gandhi treated his individual life in
ese ideas. Clearly, Gandhism is a mixture ©
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Relevance of Gandhian Thoughty

Gandhi's concepts nnfi practices, The ba§ic groundship of Gandhism
happens fo be nor.\-vmlcncc.:. The non-violence is the most ancient
cternal value. This non-violence is the ground of ancient-most
civilization and culture of India. Mahatma Gandhi said on this very
account while making his concepts and practices based on non-
violence, “1 have nothing new to teach you... Truth and non-violence
arc as old as hill.” As we know, non-violence and truth are two sides of
the same coin. After knowing Gandhism, it is imperative for us to know
clearly the concept of non-violence also as it accords the ground for
Gandhism.

Origin of Violence:There is a killer instinct in every human being.
Violent behaviors in humans have biological, evolutionary
underpinnings that found throughout the animal kingdom and
commonly occur both within species and between species. For
example, antagonistic interactions within species such as social
competition for status, food and sex tend to occur within social groups.
They also tend to be ritualized, both in humans and other animals, for
example escalating from arousal, display, menace, and ritualized attack
to violence- but rarely killing, as there are various means for breaking
off the engagement such as submission, fleeing, or, within human
groups, restraint by others. By contrast, predator-prey interactions,
typically involving arousal, stalk, attack, and kill sequences tend to
occur between different species, although they can also occur within
species.Violence is a complex and multidimensional concept with
implications for a variety of disciplines; it comes in different forms and
varying degrees of intensity. The agents and victims of violence belong
to different categories. Some violence is defensive, but much of it is
aggressive. Its effects are varied as are its causes. Some forms of
violence are clearly pathological. Certain acts of violence are self-
directed while others are directed at others. Some practices of violence
are legally licensed while some others are expressly prohibited.
Therefore, it is not easy to have an agreed on definition of violence.
Violence appears to be a heterogeneous concept difficult to clearly
define and delineate.

The Concept of Non Violence:The question that comes into our mind
is what is non-violence? Ordinarily, we attribute non-violence as a
dictum that prescribes non-snatching of anyone’s life. Really, this is not
complete derivation pertaining to the concept of non-violence. Non-
violence is quite opposite to violence. As such, it would be better to
know the position relating to violence in order to know non-violence
and to be in knowledge of its meaning. According to a Jain scholar,
“Whenever, we hurt some other living being through our thought,
utterance or action under non-cordial stipulation and non-apt learning,
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such @ the jmpure = In cuch @ situation, even if there is no sort of

10 nce. -

includ (v s only ipso facto remains a tende
A < . . h nc

full of :rm 1y, it intrinsically 1l y of
o oxte

violence = .
ey q e .violence, we car

violence: . 1o violence is non-Y" 1 firmly stage,

g some other one’s intellecy

a gituation OP"::N ‘;,n:isls in not hurtin  odaand
wTotal I\N\-VI.Oe o OWN thought. utterance or e s n ;mt to deprive
gpeech oF ¢ X e We can glearly S8y ST8 B 0 CE WO &
S e of his Hife: oto from violence 18 non.-vmlcncc. Gandhi saiq,
. Abstinence in o concrete thing as It has generally beep
wNon-violence 13 Loy it is a part of non-violence to abstain from

ndoubtedlys ijs only an 1ota pertaining to s

enunciated- 2T ing. but it .
S iving b.cmg tive force for the highest order™.

jdentity- Non-Vi . .d to see that he was in no way a party tq
nique of conversion, not of
shape or form, against anyone or the
' A non violent person would lay
ere should be no reliance on the

ding to him, violence always springs out of vengeance
of fear of harm. Above all, there is no word like
enemy in the vocabulary of 2 follower of /.t}umsa. Ahimsa cannot be a
weak weapon. Non-violence is 2 dynamic qo.ncept a.lways hopeful,

stic about its potcnualmes. It is through this

confident and optimi : : .
technique that Gandhi could reach the mass mind so easily and quickly

and with much unpreccdcnted effect.
Gandhiji was a staunch champion of non violence. His views on non-
violence are extensively discussed, but what he said about violence
received only scant attention. However, a morc wholesome
understanding of Gandhi is possible only when we study them together.
The reason for this becomes obvious once we recognize that non-
violence, according to Gandhi is not identical with absence or
avoidance of violence. We are repeatedly reminded by Gandhi that
flqn-vno!cncc is a positive force. A good description of nonviolence is
‘live with goodwill”. We can define non violence as “Non-violence
:,nfc'alrlis an ocean of c.c‘)mpgssion. it means shedding from us every trace
ha;t};::wl:,t?r -olhcrs“. It is a spiritual force that controls violence anq
s the potential for “magical transformation” of the adversary- Gandhi
pfnntcd out that violence is the law of the b i Abstaining from
violence is controlling the b i i e 4
awakening the spiritual bei cast 1n us. Practicing nonviolence 18
ing within.

Govcmmcnt w
down his life t
sword, as accor
which comes out
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Relevance of Gandhian Thoughts

n-Violence: Gandhiji stated the path of glory through the

violence. In context of non-violence being perpetual, Mahatma
g::dhi states, *...When we peruse the era from beginning unto now
relating to the period _for which we gain historical c.vidcncc. we find
(hat man has been ulumnlcly.(rcndn}g path of non-.vnolcncc". It is, as
such, that non-violence came into cx:stcnf:c z.xlong with man. “In case it
has not been with man from the very beginning, there might have been
self-doom by man”. However, it has not been that and not only human
race is alive in such a huge number but therc has been gradual
enhancement in development and necarness in spite of presence of
various obstacles and nuisances. This could never have been, but
because non-violence is perpetual, it happened.

Truth and Non-Violence: Non-violence is governing because it is
perpetual and permanent. It is on this accord that Mahatma Gandhi
says, as I have already enunciated that ‘Truth and Non-violence’ are
two sides of the same coin. Both have same value. Difference consists
in approach only. On one side there is non-violence, on other side is
truth”. The derivation is that Truth stays with permanence or that Truth
is permanent. Non-violence on account of being permanently present
stays to be true. Mahatma Gandhi integrally combines non-violence
with God. According to him, “It is impossible to tread path of ‘“Truth
and Non violence’ unless one has vital faith in God. God is that alive
force which incorporates all remaining forces of the world. This force
does not depend upon anyone and it exists even when all other forces in
the world come to an end. In case I do not believe unto this all
glittering light, that incorporates everything, I fail to understand as to
how be I alive!”

Non-Violence and Cowardice: Mahatma Gandhi always believed in
active non-violence. He always desisted from inaction like a brave
man. It is a truth relating to non-violence that it is not a weapon of a
weak person. It has no place for cowardice. In own words of Mahatma
Gandhi, *...Non-violence should not be mistaken to be a true battle
against every sort of evil”. He further states, “In contrast, non-violence
of my conception is true battle against evil; it is active confrontation
and not a device of tit for tat.” He clarified to those who were keen to
take non-violence to be a weapon of the weak or those who terming it
as concrete and was upbringing non-action, *“...Non-violence and
cowardice are not at all inter-related. I can think of a person to be
coward.at heart even if he is totally armed. In case it is not taken as
::av::rdxcc to be equi;?pcd with arms, it is certainly symbolical of
dcarllllnes.s. Pur-c non-violence is i'mpos_sibl_c without pure bravery”. He
frecdg msa:;:l at mnurpernblc occasions in ume: of national struggle fgr

at was being bravely carried out with fearlessness under his

|* Pﬂ‘h of No

Special Tssue Apr. 2016 1871 Abhisaran (ISSN-2229-4856)



Gundhian Thoughis

wNon-violence is an active force. There js n,
ardice or weakness in it". Further he adds “There ¢y,
nt person being non-violent one day but there canpg,

i jonto cownr(l".
be a hope 10 relati | |
suchqh ocracy: In fact, Mahatma Gandhi takes real
Non Violence and Den y
Non- G

pe that admits govcrpmcnlnl interference at e
democracy 10 I has peace at the maximum upd all progress on the
minimum, wh_lC 1 X i; i ossible only when non-violence is imparted the
basis of cquall.l?’. actice as well as in principle and at social as wel| 4
supreme status in gfnly such a democracy can be successful in its rey

individual plane. ic system in operation in worldly nations

. the democrati icm )
;oal:.o:’f:zgg:zng to Gandhian principle. We are not getting wha
is

Mahatma Gandhi ullimatcly, cherished from dcmpcracy - IFit was 5o,
¥ devoid of atmosphere of violence and presence
these nations could be Cev tion and divided h
of fear. There could not have. been col’tthP' i ok : uman
society. It is already cmphaSl.ZCd that erclzm et ?.Vc been
problems pertaining 10 terrorism, comm}:{na ;l th glon;:l 1ISm and
problems relating to languages. More than this all, there could not have
been observance of ethical and moral dcgradatlo.n in public life. Such
degradation is being observed constantly. Thc-mam cause after al! these
things remain that all activities of these nations are npt non-violent.
There cannot be any possibility of violence while there is Gandhism in
democracy. Violence is not sacred, pure or welfaristic from any point
of view. Whatever is gained on the basis of it is impure and temporary.
It is on this accord that it cannot pace with democracy even for a
moment. Mahatma Gandhi says, “Democracy and violence can never
be mutual”. Basis of democracy is non-violence in toto. And, there
cannot be any diminution in it. Non-violence should be real; not merely
titular. Democracy shall be pro-people only while so. Mahatma Gandhi
said in this context, “If they are to be truly made democratic, they must
be valiantly non-violent”. In case of absence of this attribute,
democracy shall be there for namesake only and it would be better for it
to...clearly be supporter of dictatorship.

As we have analyzed, Mahatma Gandhi is in favor of spontancous
development of non-violence. To make democracy ultimately in
accordance with non-violence remains to be his goal. This is possible.
He rightly said in this regard, “... Non-violence is not merely an

individual concept. It is social concept also. It must be developed in
this form”,

Does Gandhi Live in the Hearts of Indians?: Yes there is no doubt
that! Gapdhi lives in the hearts of Indians as it has been reflected time
and again politicians and social activists getting support when they
adopt Gandhi’s tenets of peace and non-violence. The recent Anna

of M Vio‘c
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Relevance of Gandhian Thoughts

. crusade against corruption is an cxample to prove. The
Haz Anna Hazarc is an indication that Gandhi lives in the hearts

1o
support ople. It is not the Anna who got the support from people but it

9' g‘;‘{;‘;‘i pwho got support. It is not Anna’'s methods that got support

;‘m 'Gandhi'-\' methods of nor_t-violcncc and Satyagraha. It substantiates

the truth that Gandhi lives in the t?c:ms of pecople. He is not only a

pational leader but also an international lcadcf who influenced many
| including 5 Nobel laurcates for Peace —'Mamn Luther King, Nelson

Mandela, Dalai Lama, Aung San Suu Kyi, and Barack Obama. Gandhi
remains relevant not only now but in future and as long as civilization
cxists. People have to live with peace and prosperity. They have to live
with fraternity and brotherhood and which is possible only through
Gandhi's principles of non-violence, peace and love.

Conclusion: Non-violence as an intrinsic as well as an instrumental
value bears the same relationship as the one between purusha and the
mind in Yoga. In phenomenal states of consciousness, violence and
non-violence become contextual and they take on instrumental
character. From a spiritual perspective they present themsclves in
abstract and absolute forms. Non-violence becomes in intrinsic value. It
is this value that is reflected in our value judgements, though blemished
to a degree by the contextual constraints. Gandhi’s philosophy of life
may be described in one word sarvodaya (literally rise of all).
Sarvodaya is Gandhi's slogan for cultivating altruism. Altruism
consists in finding one’s happiness in the happiness of others. Gandhiji
believed that humans are intrinsically altruistic. Non-violence is the
attitude that one needs to cultivate and practice for realization of
altruism in one's being. Nonviolence is the countervailing condition
that enables the person to transcend the existential roadblocks, achieve
self-realization and become altruistic.In the words of Mahatma Gandhi-
“An opponent is entitled to the same regard for his principles as we
would expect others to have for ours. Non-violence demands that we
should see every opportunity to win over opponents”.
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25. FT-IR, Volumetric and Viscometric Studies of
Interaction between Alkyl Formates and n-butanol at
Temperature 298.15, 303.15, 308.15 and 313.15 K

Mehdi Hasan
P.G,Department of Physical Chemistry, M. S. G. College Malegaon Camp,
Satishkumar D, Thakare
K. R. A, Arts, Science and Commerce College, Deola,

Abstract

Densities and viscosities of binary mixtures of n-butanol with ethyl formate, butyl
formate and hexyl formate have been measured over the entire range of composition, at T=
(298.15, 303.15, 308,15 and 313.15) K and at atmospheric pressure. The V¥ values are positive
for all the binary mixtures studied over thé entire composition range, while An are negative for
all the binary mixtures. These parameters have been fitted to Redlich-Kister polynomial
equation. McAllister's multibody model has been used to co-relate the kinematic viscosities of
the binary mixtures. Neat FT-IR spectra are also taken.

Key Words: Excess molar volumes, deviation in viscosity, FT-IR, n-butanol, ethyl
formate, butyl formate, hexyl formate.
Introduction

Studies on excess molar properties of binary liquid mixtures are of considerable
importance in understanding the nature of molecular interaction. Measurements of densities and
viscosities of binary liquid mixtures enable one to gather some information about the nature of
interaction taking place in the binaries. The literature provides extensive data on the densities
and viscosities of liquid mixtures, but a combined study of density, viscosity and FT-IR is quite
scarce. FT-IR is very useful in elucidating the structure of molecule/ complex ' and provides
supporting evidence to the conclusions drawn from the volumetric and viscometric
measurements. The effects of molecular size, shape, chain length and degree of molecular
association of n-butanol on the volumetric, viscomelric and acoustic properties of binary
mixtures containing alkyl formates have been reported carlier™™ The present work reports the
densities, viscosities and FT-IR studies for the binary mixtures of n-butanol with ethyl formate,
butyl formate and hexyl formate at T= (298.15, 303,15, 308,15 and 313.15) K.
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Experimental
n-Butanol (s d. Fine Chem) was refluxed over freshly ignited  calcium oxide for 4 hours

The alcohol was decanted from the lime, refluxed with magnesium turnings and then fractionally

distilled. The middle fraction which boiled at 1126°C was collected. Ethyl Formate, Butyl

Formate and Hexyl formate were double distilled and the middle fraction was used, The purity of

the solvents were further ascertained by comparing their experimental density and viscosity with

those reported in the literature values at T/K = 298.15 Table 1. Binary mixtures were prepared by

mass in air tight stoppered glass bottles. The masses were recorded on an Adardutt balance to an
accuracy of + 1x107* g Care was taken to avoid evaporation and contamination during mixing,

The cstimated uncertainty in mole fraction was < 1%10"* Densities were determined by
using a 15 cm’ bicapillary pycnometer as described earlier.*® The pycnometer was calibrated
using conductivity water with  p = 099705 x10” kgm™ as its density " at T/K = 208.15 The
pycnometer filled with air bubble free experimental liquids was kept in a transparent walled
water bath (maintained constant to 0,01 K) for (10 to 15) min to attain thermal equilibrium. The
estimated uncertainty of density measurements of solvent and binary mixtures was & 0.1 % 107
*kg. m™ At least three to four measurements were made which had an average deviation of + 0.1
x 107kgm™

The dynamic viscosities were measured using an Ubbelohde suspended level® viscometer
calibrated with conductivity water. An electronic digital stop watch with readability of = 0.01s
was used for the flow time measurements. At least three repetitions of each data reproducible to
+ 0.05s were obtained, and the results were averaged. The dynamic viscosity 1 of the liquids was
calculated by

n=p(at-b) (1)

where 7 is the viscosity, p is density of the liquid, t is the flow time, a and b are the
constants for a given viscometer. The uncertainties in dynamic viscosities are estimated to be of
the order of £ 0.003 mPas.

FTIR spectra were recorded on a FTIR spectrometer (Model: SHIMADZU 8400s pc) by
using KBr pellet in the region 400 -3000 cm ™ with 4.0 em™ resolution. The transmission values
were read in steps of 5%. The spectrophotometer possesses out to aligned energy optimization
and dynamically aligned interferometer. It is fitted with KBr beam splitter, a DLATGS detector.
A base line correction was made for the spectra recorded.
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Results and Discussion: Experimental values of densities and viscosities of mixtures at
T=(298.15, 303.15, 308,15 and 313.15) K are listed as a function of mole fraction in Table 2.
The density values have been used to calculate VF using the following equation

VE (m'mol’) = (xiMi+xaMa)pia = (xiM/ps) = (x:Ma/pz) @)

where py2 is the density of the mixture and x;, My, py and xz2, My, p; are the mole
fraction, the molecular weight and density of pure components 1 and 2 respectively. The
uncertainty in V¥ is of £0.008 m’mol”’, Ay were calculated using

An (mPas.) = 1- Xy - Xan2 (3)

where 15215 the viscosity of the mixture and x;, x2 and 1y, 0z are the mole fraction and the
viscosity of pure components | and 2 respectively. The excess molar volumes and deviation in
viscosity were fitted to Redlich-Kister ? equation of the type

Y = xix2 Ta(xy-x)i (4)

where Y is either V¥, or An and n is the degree of polynomial. Coeflicient a; were
obtained by fitting equation 4 to experimental results using a least-squares regression method. In
each case, the optimum number of coefficients is ascertained from an examination of the
variation in standerd deviation o.

o was calculated using the relation

6 (Y) = [E(Yexu —Yeutz JN-n]'? (5)

where N is the number of data points and n is the number of coefTicients. The determined
values of the coellicients & along the standard deviation o are given in Table 3.

The variation of V¥ with mole fraction of alkyl formate (ethyl, butyl and hexyl) with n-
butanol at T/K = 298.15 K is represented in figure 1. The excess molar volume for the mixture of
n-butanol with ethyl formate (0.328 at 298.15 K) is in good agreement with excess molar
volumes (0.326 at 298.15 K) at  x;= 0.5 reported by Ortega et al.? where as the excess molar
volumes for the binary mixture of butyl formate with n-butanol (0.184 at 298.15 K) is in good
agreement with excess molar volumes reported by Ortega et al.* as (0.181 at 298.15 K) at x;=
05.

The VE for these mixtures are positive over entire coniposilion range at all temperatures
indicating that the dispersive forces dominate over the chemical or specific interactions. The
positive V¥ values may also arise due to the predominance of declustering of butanol in presence
of formates.

It is seen that as the alkyl part in the formates increases from ethyl to hexyl, the V¥ values
decrease. This may be due 1o the fact that the n-butanol molecules may be fitting in to the
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interstitial spaces of higher alkyl formates. The molar volumes of n-butanol and ethyl formate
are not much difTerent; hence n-butanol finds it much difTicult to enter the interstitial voids in the
ethyl formate net work. But for butyl and hexyl formates the molar volumes are much different
from that of n-butanols and there are chances that the n-butanol molecules may find it much
easier to accommodate themselves in the ester networks of butyl and hexyl formates leading to a
decrease in the V.

It is a well established fact that alcohols are self-associated """ through hydrogen
bonding, with the strength and extent decreasing with branching in alcohols, while formates
having dipolar nature are also associated through intermolecular hydrogen bonding. Thus,
mixing of formates with an alcohol (butanol) can be expected to induce changes in hydrogen-
bonding equilibria and electrostatic interactions, with different resultant contributions to the
volumes of the mixtures. Weakening of the interactions between the molecules of formates tends
1o result in an increase in volume. Similarly, the disruption of butanol multimers through
breaking of hydrogen-bonds makes a positive contribution to VR

VE increases with increase of temperature from 298.15 to 313.15 K for all these three

binary mixtures, which may be attributed partly to thermal agitation and partly due to the fact
that more hydrogen bonds are broken at higher temperatures. Homo and hetero associations are
also weakened at higher temperatures leading to an increase in V* values.

The values of An for the binary mixtures of ethyl formate, butyl formate and hexyl
formate with n-butanol are negative over entire composition range at all temperatures indicating
that the dispersive forces dominate over the chemical or specific interactions. Fig.2 exhibits the
variation of An with x; [alkyl formates] fo.r binary mixtures of ethy! formate, butyl formate and
hexyl formate with n-butanol at 298.15 K. It is seen that the An values are almost the same for
all the three binary mixtures of alkyl formate with n-butano! signifying that the nature of
interactions which govem the An values remain almost the same irrespective of the alkyl moiety
in the ester.

The An values in all the three binary systems studied here show a marked dependence on
temperature. These values decrease systematically as the temperature is increased. It can be
concluded that the mixture viscosities decrease to a greater extent as compared with the decrease
in the viscosities of pure binary components with increase in temperature. Further it is seen that
the effect of temperature is more pronounced for An than for VE.
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Kinematic viscosities (v) of the binary liquid mixtures were obtained from their dynamic
viscosities and densities. McAllister’s three body and four body interaction models ' have been
used to correlate the kinematic viscosities of binary liquid mixtures

Lov=x Invis x2Invs 43 %% xaln viz 43 % %2710 vag= In [xiH0GaMa/M)]

+3 %7 %2 In [(23) + (Ma3M))] + 3xpxa” In [(1/3) + 2Ma3M)] +

x2’ In (Ma/My) )

where vz and v; are interaction parameters,

The four body interaction model is given by

Iny = x.' Inv+4 .'(|’ xaAn vy +6 X|z leln Vi 4 Xy xz’ In vaart x;" Inv;

- In [xeHaMyM)] 44 %07 X2 In [{3 + (MM} M) + 6 xi7%2" In [ {1+

(Ma/M)}/2] +4 x; x3° In[ {(143 MyM)}AT+ x2* In (Ma/M)) W)

where vyz, Va1, Vinnz, V1122, Vazz Jare interaction parameters and My and M; are molecular
weights of components 1 and 2,

The correlating ability of equations 6 and 7 was tested by calculating the percentage
standard deviation (o %) between the experimental and calculated viscosity as

6 % = [1/(n-m)E, {(100(Vexet = Vested ¥ Ve )} ¥ ] (8)
where n represents the number of experimental points and m represents the number of
coefficients. Table 4 includes the different parameters for McAllister’s three- body and four body
models. From table 4, it is clear that McAllister's four-body interaction model gives a better
result than the three- body model for correlating the kinematic viscosities of the binary mixtures
studied.

The neat FTIR data of the three binary mixtures are represented in table 5. The IR -OH
frequencies at x;=0.5 for all the three binary mixtures are (3358, 3377, 3397 (mean)em™) for
mixtures of alkyl (ethyl, butyl and hexyl) formates with n-butanol.

As the IR frequency increase, the intermolecular hydrogen bonding in butanols decreases
and hence there are more monomer butanol molecules in the mixtures. As the alkyl chain in
formates increases, the molar volume also increases and there are more voids or empty space
available in the alkyl formate network and the butanol molecules find it much easier to
accommodate and geometrically fit into the alkyl formate network. Therefore the trend observed
for excess molar volume for alkyl formates with all the n- butanol is very well supported by the
FTIR spectroscopic studies of these mixtures.

Figures 3 (a) to 3 (i) show the cut sections for -OH stretching frequency of all the three
binary mixtures.
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Table 1 - Comparison of Experimental Density and Viscosity of pure liquids with

Literature Values
Liquid Temp (K) | px10~(kgm™) [ n(mPas)
Expt | Lit Expt | Lit

Ethyl Formate | 298.15 | 0.9158 | 0.91582* | 0.385 [ 0.381°
303.15 | 0.9091 | 0.9086° | 0363 | 0.362°
308.15 [ 0.9025 [ 0.9026" | 0.353 | 0.345"
31315 | 0.8951 | 0.8949° | 0.325 | 0.320°
Butyl Formate | 298.15 0.8873 | 0.8869° | 0.648 | -
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30315 08824 | 08818 0591 |-
30815 08771 | 087824% 0550 | -
31318 08725 [ 0.8744" 0529 |-
Hexyl Formate | 29315 [ 08821 | 08816° |- =
208.15 08771 | - 0.879 | -
30315 08721 |- 10829 | -
308 15 0.8672 | - 0.784 | -
313.15 08643 | - 0.747 | -
n-Butanol 20815 0.8063 | 080626 | 2,565 | 2. 5647"
303.15 0.8024 | 0.80240' | 2.267 | 2.268™
308.15 0.7985 | 0.79850' 1.986 | 1,982
313.15 0.7945 | 0.79447" | 1.777 | 1.780"

*Ref 19, *Ref20, “Ref 21, *Ref22, ‘Ref 23, Ref 24, "Ref 25, "Ref 26, ‘Ref 27, 'Ref 28,
"Ref 29, 'Ref 30, "Ref 31, "Ref 32

Table 2.1~ Density, Viscosity, Excess Volume and Deviation in Viscosity for Ethyl Formate

with n-Butanol
Ethyl Formate (1) + n-Butanol(2)
« |T |n |V ph [|P m |V Dh
gem” | mPas | em’mole’ [ mPas | [gem™ | mPas | em’.mole” [ mPas

T/K = 298.15 T/IK = 303.15

0.0000 | 0.8063 | 2.565 | 0.000 0.000 0.8024 | 2.267 | 0.000 0.000
0.0983 | 0.8148 | 1.942 | 0.121 -(.409 08106 | 1.767 | 0.131 -0.313
0.1982 | 0.8239 | 1.507 | 0.214 -0.626 08194 | 1.403 | 0.231 -(.487
0.3010 | 0.8338 | 1.209 | 0.275 -0.700 08290 | 1.142 | 0.298 -0.552
04036 | 0.8441 | 1.008 (0318 -0.677 0.8390 | 0.959 | 0.345 -0.540
04916 | 0.8534 | 0.882 | 0.328 -0.611 0.848] | 0.842 | 0.351 -0.489
0.6012 | 0.8656 | 0.756 | 0.309 -0.498 0.8599 | 0.726 | 0.340 -0.396
0.7038 | 0.8776 | 0.648 | 0.266 -0.383 08717 | 0.630 | 0.285 -0.297
0.8002 | 0.8894 | 0,550 | 0.205 -0.271 0.8832 | 0.543 | 0.224 -0.200
0.8998 | 09022 | 0456 | 0.118 -0.147 0.8958 | 0453 [ 0.124 -0.101
1.0000 | 0.9158 | 0.385 | 0.000 0.000 0.9091 | 0.363 | 0.000 0.000
T/K = 308.15 T/IK = 313.15

0.0000 | 0.7985 | 1.986 | 0.000 0.000 0.7945 | 1.777 | 0.000 0.000
0.0983 | 0.8064 | 1.560 | 0.142 -0,265 0.8020 | 1.456 | 0.158 -0.178
0.1982 | 0.8149 | 1.257 | 0.251 -0.405 0.8101 | 1.200 | 0.281 -0.289
0.3010 | 0.8241 | 1.043 | 0.335 -0.451 0.8189 | 0.996 | 0375 -0.344
0.4036 | 0.8338 | 0.891 | 0.386 -0.436 0,8282 | 0.850 | 0.434 -0.341
0.4916 | 0.8427 | 0.790 | 0.388 -0.393 0.8368 | 0.747 | 0.437 -0.316
0.6012 | 0.8542 | 0.683 | 0.376 -0.321 0.8480 | 0.650 | 0.416 -0.254
0.7038 | 0.8658 | 0.589 | 0.312 -(.248 08592 [ 0574 | 0353 -0, 181
0.8002 | 0.8770 | 0.503 | 0.250 -0.176 | | 0.8701 | 0.504 | 0.283 -0.111
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0 8998 | 0 8RO4

0420

0137

-0 097

08823 | 0424

0150

) 046

1.0000 | 0.9025

0353

0.000

0.000

08951 | 0325

) DX)

0.000

Table 2.2 - Density, Viscosity, Excess Volume and Deviation in Viscosity for Butyl Formate

with n-Butanol

Butyl Formate (1) + n-Butanol(2)
X, P n Ve Dh p n vE Dh
pem” | mPas | em mole”’ [ mPas | [gem” | mPas [ em’ mole” | mPas
T/IK = 298.15 TIK = 303,15
0.0000 | 0.8063 | 2.565 | 0.000 0.000 0.8024 | 2.267 | 0.000 0 000
01000 | 08155 [ 1.928 | 0.076 -(0.445 0K115 | 1.735 | 0.081 -0.364
02002 | 0.8245 [ 1.554 | 0.129 -0.627 08203 | 1423 | 0144 -0.508
02999 | 0.8332 [ 1317 |0.160 | -0673 | 08288 | 1222 |0.186 | -0.542
04000 | 08416 | 1.148 | 0.184 -0.650 08371 | 1.074 | 0209 -0.523
0.4999 | 08498 | 1.027 | 0.184 -0.580 0.8451 | 0963 | 0.221 -0.466
0.6000 | 0.8577 [ 0928 [ 0.178 -0.487 0.8530 | 0.869 | 0.203 -0.392
0.7000 | 0.8654 [ 0.843 [ 0.154 -0.380 0.8606 | 0.789 | 0.179 -0.305
0.7987 | 08728 [ 0.766 | 0.116 -0.268 0.8679 | 0.715 | 0.142 -0.213
0.9000 | 0.8802 | 0.705 | 0.063 -0.135 0.8753 | 0.650 | 0.076 -0.109
1.0000 | 0.8873 | 0.648 | 0.000 0.000 0.8824 | 0.591 | 0.000 0.000
T/IK = 308.15 T/K =313.15
0.0000 | 0.7985 | 1986 | 0.000 0.000 0.7945 | 1.777 | 0.000 0.000
0.1000 | 0.8073 | 1.547 | 0.099 -0.295 08031 | 1.420 |0.113 -0.232
0.2002 | 0.8159 | 1.290 | 0.168 -0.409 08117 | 1.199 | 0.175 -0.328
0.2999 | 0.8243 | 1.120 | 0.205 -0.435 0,8200 | 1.047 | 0217 -0.356
0.4000 | 0.8324 | 0994 | 0.235 -0.418 0.8281 | 0,946 | 0.240 -0.332
0.4999 | 0.8403 | 0.895 | 0.242 -0.373 (0.8359 | 0.858 | 0.252 -0.295
0.6000 | 0.8480 | 0.809 | 0.232 -0.315 0.8436 | 0.779 | 0.235 -0.249
0.7000 | 0.8555 | 0.736 | 0.204 -0.245 0.8510 | 0.709 | 0.212 -0.194
0.7987 | 0.8628 | 0.667 | 0.150 -0.172 0.8582 | 0.643 | 0.164 -0.137
0.9000 | 0.8700 | 0.606 | 0.093 -0.088 0.8654 | 0.576 | 0.100 -0,078
1.0000 | 0.8771 | 0.550 | 0.000 0.000 0.8725 | 0.529 | 0,000 0.000

Table 2.3- Density, Viscosity, Excess Volume and Deviation in Viscosity for Hexyl

Formate with n-Butanol
Hexyl Formate (1) + n-Butanol(2)
X |p n Ve Dh p 1 Ve Dh
gem” | mPas ¢l:m’.mole‘ mPas | [gem™ |mPas |em’mole™ | mPas
T/K = 298.15 TIK = 303.15
0.0000 | 0.8063 | 2.565 [ 0000 0,000 | | 0.8024 | 2267 [0000 10000
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01002 [ 0.8165 [ 2.024 [ D066 0372 | Toxi23a [1803 [ooon  [-0320
0.2000 | 08258 | 1.690 | 0,104 0538 | [ng213 1524 [0148 -0455
0.2008 | 0.8343 | 1457 | 0.119 0603 | [0.8295 [ 1347 |0187 0480
0.3998 | 08420 | 1.303 | 0.132 0588 | [os3e0 [ 1229 [0226 0,163
04999 (08490 [ 1203 |0141 | -0519 [ | 0.8438 | 1.129 10237 | -0419
05907 | 08555 [ 1113 |0.129 -0.441 08503 | 1051 0213 0,354
0.6989 | 08614 | 1.042 | 0.119 <0345 | | 0.8561 | 0988 | 0.206 -0.274
0.799% | 0.8670 | 0.973 | 0.094 0244 | [08618 L0918 [ 0153 -0.199
0.9000 | 0.8721 | 0.916 [ 0.072 0132 | [0R66Y [ 0865 [ 0.119 0,108
1.0000 | 0.8771 | 0.879 | 0.000 0,000 0.8721 | 0829 | 0,000 0.000
T/K = 308.15 T/IK = 313.15

0.0000 [ 0.7985 [ 1.986 | 0.000 0.000 0.7945 [ 1.777_ [ 0.000 0.000
0.1002 | 08081 | 1.608 | 0.111 -0258 | |[08034 [ 1482 [0.180 -0.192
0.2000 | 0.8170 | 1.403 | 0.166 -0343 | | 08118 | 1.311 | 0289 -0.260
0.2998 | 0.8249 | 1.233 | 0.230 -0393 | [08194 [ 1.170 | 0385 -0.298
0.3998 | 0.8323 | 1.135 | 0.256 20370 | | 0.8266 | 1.077 | 0.433 -0.288
0.4999 | 0.8391 | 1.050 | 0.269 <0335 | [0.8334 | 0995 | 0440 -0.267
0.5997 | 0.8455 | 0982 | 0.246 -0283 | |0.8398 [ 0933 [0412 -0.226
0.6989 | 0.8514 | 0.925 | 0.212 0221 | [0.8458 [ 0.878 | 0.355 0.179
0.7998 | 0.8569 | 0.866 | 0.177 -0.159 (0.8515 | 0.825 | 0.281 -0.128
0.9000 | 0.8621 | 0.823 | 0.115 -0.081 0.8570 | 0.785 | 0.160 -0.065
1.0000 | 0.8672 | 0.784 | 0.000 0,000 0.8623 | 0.747 | 0.000 0.000

Table 3. - Pamameters and Standard Devintions o of Eqs. 4 and 5 for a Alkyl (ethyl, butyl
and hexyl) Formates (1) with n-Butanol (2)

System | Temp |ao | ay |z | ay la
Ethvl Formate + n-Butanol
VE10° 298.15 11.2977 |-0.0427 [0.0533 0.0024
303.15 | 14088 | -0.0566 | 0.0281 0.0032
(m'mol™) [308.15 | 1.5664 |-0.0501 |-0.0083 0.0050
31315 | 1.7618 [ -0.0595 | -0.0455 0.0055
Dh 29815 |-2.4123 | 1.859 -1.1018 0.0004
303.15 |-1.9318 |1.5015 [-0.6108 0.0004
(mPas) [308.15 [-15518 |1.1942 |-0.7457 0.0004
313.15 |-12475 [09356 |-0.0161 0.0014
Butyl Formate +n-Butanol
VE 10° 20815 | 07452 [-0.0761 [0.0435 0.0022
— [303.15 |087 -0.0303 | 0.0149 0.0027
(m'mol™) [308.15 |09571 |-0.053 |0.1515 0.0038
31315 | 0978 | -0.0719 |0.2953 0.0041
Dh 298.15 |-2299 |1.5931 [-1.4198 | 0.8631 0.0051
303.15 |-1.843 1.2869 | -1.1982 | 0.7496 0.0052
(mPas) [308.15 |-14744 [1.0188 |-0.9975 | 0.6487 0,0041
31315 | -1.1721 [ 1.0271 | -0.0161 0.0056
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Hexyl Formate +n-Butanol
29815 05252 [00058 | 03446 00056
viio* (30315 [08885  [0126 | 03553 00119
— (30815 [1.0206  [00145 | 03075 0.009%
(m'mol™) [313.15 | 1.7396 | -01176 | 0.2003 0.0064
Dh 29815 |-2081 _ |16033  |-10926 0.0061
——  [30315_[-16521 [1.3929 |-L.1151 0.009]
(mPas) [30815 |-13191 | 08378 | -0.8366 | 0.5751 0.0098
31315 |-1044 07922 |-00161 0.0085

Table 4 - McAllister 3 Body and 4 body Interaction Parameters for mixtures of Alkyl
Formates with n-Butanols

System Temp | McAllister 3 Body McAllister 4 Body
vz vy 0% |vyn vy lvpy (0%

Ethyl 298.15 | 0.8489 | 1.1029 | 149 0603 | 1447 ' 1.131 | 1.28
Formate + [303.15 | 09151 | 10429 | 1.27 | 0648 | 1282 | 1.126 | 1.26
n-Butanol | 308.15 [ 0.8000 | 10023 [0.80 [0.646 [ 0968 | 1.212 [ 040

313.15 | 09139 | 09552 | 217 [0827 [06GRD | 1.344|0.24
Butyl 298.15 | 1.0552 | 1.1284 [ 1.53 | 0.906 [ 145 1375 ] 0.09
Formate + | 303.15 [ 10121 | 10766 [ 1.53 [0.856 | 1.398 | 1.284 | 0.09
n-Butanol [308.15 [ 09542 [ 10159 [ 1.02 [0.804 | 1323 | 1.189 | 0.14

313,15 [ 09060 | 1.0032 | 1.18 | 0.756 | 1.322 | 1.132 | 0.18
Hexyl 298.15 [ 1.246 | 1.3508 [1.33 | 0.863 |3.134 | 1.171 | L.75
Formate + | 303.15 | 1.2064 | 1.255 [1.85 (0856 [2.797 | 1.127 | 1.33
n-Butanol [ 308.15 [ 1.1494 [ 1.1866 [ 0.9 1.018 | 1694 | 134210.23

313.15 | 1.0880 | 1.186 |064 | 0983 | 1587 | 1328 |0.19

Table 5-Neat FT-IR frequencies (cm”) of <OH groups of alkyl (ethyl, butyl and hexyl )

Formates (1) with n-Butanol.(2)
Ethyl Formate(1)with n- | Butyl Formate(l1)with n- | Hexyl Formate(l)with n-
butanol(2) butanol(2) butanol(2)
X -OH X . -OH X -0l
Ethyl Formate | --- Butyl Formate | - Hexyl Formate | —-
0.3009 3348.54 0.2998 3356.25 | 0.2999 335432
0.4036 3350.46 0.3999 337361 | 03999 3358.18
0.4916 3358.18 0.5000 337747 | 04999 3362.04,
3433.11
0.6011 3362.04 0.6001 342955 | 0.5997 341026
0.7037 3365.90 0.6998 3431.48 | 0.6988 3437.26
0.8002 3435.34 0.7987 343726 | 0.7998 3437.26
n-Butanol 3340.82 n-Butanol 334082 | n-Butanol 334082
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Fig 1- VE values at 298.15 K for Alkyl formates( x;): (¢)Ethyl formate;
(A) Butyl formate; () Hexyl formate + n-Butanol (1-x).
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Fig.2 -Ay values at 298.15 K for Alkyl formates (x;): (#) Ethyl formate;
( A) Butyl formate; () Hexyl formate + n-Butanol (1-x;)
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Fig.3(a) FTIR Spectrum for ~OH frequency (cm™) of Ethyl Formate (x,) with n- Butanol
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Fig 3 (b) FTIR Spectrum for ~OH frequency (cm™) of Butyl Formate (x) with n- Butanol
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Fig 3(c) FTIR Spectrum for ~OH frequency (cm™) of Hexyl Formate (x,) with n- Butanol
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ABSTRACT

Soil-r het h (STH) infections represent 8 major public health problem in poor and developing
countnes. Stool samples were examined for helminth eges by quantitative (Kato-Katz) techmigue to determine the
prevalk and ity of | parasitic ind 9% schoolchildren aged 910 years were enrolled The

prevalence of STH infections was 42 (42 55%) Detectod parasite was 4 fumbricoides 42 (42 K5%) S0010 economic
| Mats played a significant role in this study Children from Ryan Imernational School with higher environmental
| sanitabon camed no parssites. A total of 14 (38 KN%) females were infected while 25 (49 16%) of the males were
infected A higher percentage rate occurred among males than females though no associstion was made between the
scxes 56 (57 14) were found not infocted

KEY WORDS: Aurangabad prevalence. School-children, Soil-transmitied helminthissis

INTRODUCTION

The World Health Organization (WHO) estimates that more than one billion of the world s population s chronically
affected by STH infections, which are closely comrelated with poverty, poor environmentsl hygrene and impovenished
health services Intestinal helmunthiasis are among the most ¢ ¢ able d of school-age chuldren in
cerain communities and teand 1o occur at highest intensity in this age group (Olsen 199%) In particular, there w
ovidence 10 suppont the relationship between helminth infecuons, malnutnition and child development, with negative
consequences for cognitive function and learming ability. The objectives of this study were 1o wentily the prevalence of
soil-transmutted helmunth infections in the population of Ryan International School children's and w0 evaluate ity
relation 10 age and gender

MATERIALS AND METHODS

Study area and population

Ninety eight school children, age 9-10 years in Ryan International School, Aurangabad district, Maharashira state was
randomly sclected and investigated for thesr intestinal helminthic infectsons between Docember 2004 and Decemnber
2006

Sampling method

The pupils were educated on the causes of intestinal helnunthic infections among school aged children and they were
convinced that every child ought 1o be free from such infections, thus the necessity of participating in the rescarch work
was appreciated by them Thereafter, wide mouth corked stenle bottles were given 1o the pupils for the collection of
their stool samples at home and structured questionnaires were dustnbuted among the participating pupils for the
collection of demographic information such name (optional), age, sex, 1ype of toilet and water facility used, number of
individuals n the house, parents occupation, religion, foot were habits, pet/domestic animals reared. regulanty of
deworming cic and accordingly labelled (ID)  Defecating st (open of modern sanitary latnine) were recorded for
SOC 1O~ d The children’s age were obtamed from school record The pupils were taught how 1o
collect stool samples with the aid of thewr teachers, the questionadites were correctly filled The height and weight of
the pupils were taken in the mormung of the following day as they submutied their stool samples between 730 and ¥ 30
am. The stool samples were properly labeled und were carried in 2 cold bax filled with lce packs and transported to the
private laboratory for analysis. The samples that could not be analysed immediately were preserved using 10% formalin
until they were examuned (Cheesbrough, 1995).

Analysis of samples
Stool unalysis was performed using the Kato-Katz technique (World Health Organisation, 2003) All the slides were
rcad by one medical doctor specialized in parasitology and consistency of the reading was assured by second readings

Vedume 3 laone 2 (201)) INNNC 2ZRIY - SN (Frimty. 2319 - 3158 (Oaline) © 2010 DANMA Laternatiunal. Al rights resersed 14
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perforined in 20% of the shides randomly selected Intensity of infections for each worm was defined according to the
thresholds proposed by WHO Experts Committee in 1987 The following data were collecied for cach chld weight,
height, mtectwon for 4 lumbricoddes. T trichiues and hook-worm

Statisties
Mast of the collected data were analyzed descriptively and some were statstically amalyzed using 12 test, 10 assess the

significance fevels of any differences found
RESULTS

A total of 9% schoolchildren were invited 10 particspate and 56 (67 4%) provided propet stool samples and compleie
mformation. Among these, 28 (45.16%) were males and 14 (38 88%) females were infected The mean age of the
chikdren was 9-10 yeans An overall prevalence of 42 85% (42 out of 98 chldren) The prodominant parasite involved
was Ascuaris fumbracondes which wits obscrved in 42 (42 85%) of the students (Table 2). Among these 36 (57 14%) was

found not infected
Table 1: Intestinal Helminthic infection in School Children according to age & sen.

Age | No,of samples tested No. of infected cases
(Years)

M F T Male %% | Female %% | Total .

910 62 16 98 pL] 4516 14 18 88 42 | 4288

Table 2: Prevalence of A, lumbricoides in infected school children

Age Helminthy Total e
(Yean)
v-10 Avcaris- lumbricondes 42 4185

Graph-1 Showing prevalence of age and sex
100
”w
no
70
“wo
0 -Male
@ - female
g : « Total
10 3
o
No. of No.of sve  prevalence
ramples ramples
tested

DISCUSSION
Soil-tramsttied helminths remain prevalent theoughout  the developmg world where levels of personal and
environmental sanitation and maternal education are low Pearson (2002) In our study, 42 85% of the children were
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nfected with one of tese Bebmimhs Similor resnlis Bave boen given by Lindo of af (2002) Maponity of the s idenin
reported i vatkous gt of the developing world fall between 175 nmld 76% Ambisde o al  (2000), wnd Wariw
(1994) However both extremely tigh Carme 15, e0 al (2002) wind low incndences Porrando ST et al (20023, have whe
been repotted 4 Dumboicaides provalence soperceded all pansitos by showing a positivity of 42 85% Howeves,
I hdences lower tan W% biye been teported i The sonal-level prevalience of Ascarin lumibrscoides 29%, lvak worm
0.1%, and Tochur tochiura wan 2 6 respectively (King, 201 %)

Figher parasitic mfections were obsorved among mabes compared 1o femsbes i this study although the difference wis
ot statistically sigailicant i pattern of parasitiam with respect b geonder of i stidents could best be atribted o
Nigher Biypiene Tovel normally observed among the Tomales of this mge Bracket compared to thoir males counterpan
The mabes i this agee group ire involved m recreation and spocting sctivities that exposes thei skin i contact with sl
thereby exposing thent to Ancarin infection. Males wre genctally more active wnd playiul and are less carefol wnl heas
discriminatory about what they cat which musy make the spread of the infection casier and faster among the male
studemts This could also explain why the prevalence of  mlectins wis higher i miles (45 16%) than i feoales
(AR KB8%) showed in Table-|

Investigators from elsewhere hisve reposted hgher previdences eathier i femabes (ageswint o6 al, 1998 o mnles e
differences in findings among the studies can be explamed by viriations in geography, soco cconamic conditions, aml
cultural practices of the population under constderntion. The category of the study population, the methinds empluyed
for stool examination, and the time of study nuy alvo have contributed (o the dilferences,

However, our study showed o 42 ¥5% provalence rate, u bigher helmmtlue mfection tate than w study in suburbun
Nakhon Prathom Province, which found a 0 5% infection rate (Ngrentganmlort ef wl - 2007) 1o the bordes arca of Nan,
Kanchanaburi and Srakaew the stidy showed o similar prevalence of 35 K5 49.4% and 49 5%, respectively
(Mapanich ef al , 2004), Eighty seven percemt of people wear shoes when they go out or go to work. Our study tried to
uve viriows techniques for determining parasitic mfection

The prevalence of A Tumbricotdes was similar 1o the study conducted m il inhabitants of norh Chepu (Byong Seol,
(1972) but st comparable with the studies conducted by Wane (2008 in Kashinnr valley, Indis where the prevalence of
Ascarts lumbeicoides was highest (08, 30%), followed by Drichuris- trichiuea (27 92%)
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o Sunyukta pathology laborastory Docton and Stafl
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CONCLUSION

Intections could be mmmized sinply by giving them proper health education i clisstoum which will make themn
aware of mode of transmission of infection to which they are prone and also help i protecting themselves Trom
paranitic infection by taking precautioniry measurcs
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ABSTRACT

The ciliates are one of the most imporiant groups of Protozoa, common everywhere in
waters of lake, pond, oceans and soils with many eClo and endosymbiotic members, as

. Free living ciliates are found in fresh.
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Keywords dischs

well as some oblig PP
manne, estuanoe walers and in the soil. The present species descnbed as Snionychia
pustdata Elrenberg (1830), (O. F. Muiler. 1786) Ehrenberg, 1835 (O, F. Muller. | 786)
Ehrenberg, 1838, S pusndata (Deshmukh, 2010) has found in fresh water pongs,
and streams, especially more abundamtly in rain water bodies of Nashik distnct

S pa

Ciliates,
Protozoa,
Estuanne waters, Soil

Introduction

The cilistes are one of the most impoctant  groups of
Protozoa, common almast everywhere there is watet (lake. poad,
and oceans) and soils with many ecto aad endosymbeotic
members, a5 well as some obligate opponunistic parasises. Free
living ciliates are found in fresh, marine, estuaripe waters and in
the soil

An excelieor source is a shallow semi permanent pond in a
farm yaré. Any stream large or small, or any freshwater hole,
lemporary or permanent, water at the base of aquatic plants is
Iikely 10 be a valuable source of maserial. Such places as moist
crotches or bark (crevices) in trees or any other moist or water
containing silt, floating algal mats provide food, Cilia covering
the body of the organism or a part of i, & major defining
characienstic of this group and hemce the phylum name
“Cihophora™.

The ciliates possess 2 marked variety of motile systems
based on cilizry motion. Thus, the ceganisms are sble to move
through the environment In search of prey often with remarkable
agility and swift or when ¥. to create o flow of
waler camying food 1o the organism. The arrangement of hair
like organelles on the cell surface and the degree of coordinated
action made possible by close g ity of the cilia vanes
considerably among the groups

A cirrus is a composite group of cilia (a few 1o hundreds of
cilia} often tapering toward the distal end and acting in unison
Typically they are found in localized regions on the cell surface.
When the carni are largely localized on the venual and anterior
surfaces, the cilistes are charactenzed as hypotrichs, signifying
that the cim are positioned beneath the cell In other specaes,
cilsa are arranged in spirals (¢.g. Spirotnchs) or in nbbon like
assemblages near the anterior (sometimes broader end) of the
cell. Although many ciliates exhibit rapid and impressive
locomotion, others such as suctorian are sedentary and lack cilia
duning most of their life cycle. These feeding (trophont) stages
are anchored to the substratum by a stalk or other form of
holdfas.
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Cilintes in peneral have great power of regenerstion, and the
process like reproduction is more complex, a missing part can be
replaced by simple growth. Unlike eukaryores, cifiates have two
different naclei; lage polyploidious macronuclews and smalles
diploid microaucleus. The former is imponant foe protein
synthesis, and lateer for reproduction. The macro nuclei must be

8 d from the mi lei, In most, this occurs during
sexual reproduction which is not usually through syngamy bur
through conjugation. Jobler (1645-1723), hss done pioneer work
on cilisture, nuclei and contractile vacuoles in cilistes. In the
cighieenth century Muller (1773, 1776 and 1786) gave the first
extensive taxosomic account of all protozen.

Extensive stodies have been made daring the last 80 years,
with numerous outstanding and noteworthy contributions 1n the
field of Proozoology, covering cytology, eytochemistry,
structure, life cycle transmission, evolution, and ultrastructure;
and inter relationshap 2 verity of pr

Although all ciliates conform, more or less, to the prnciple
of nuclear dimorphism, they vary grestly in shape, size and
number of nuclei. The macroauclens may be single compact,
rounded or kidaey shaped,

In reproduction by binary fission, the macro and
micronuciei, cither oe both, divide; so that the parental nuclei are
equally represented in both daughsers. Duniag sexual process of
conjugation, two individual (the conjugant) unite temporanly.
Micronucleus, or micronucles, of both divide twice. All but one
of the resulting micronuciel in each conjugant degenerate and
disappear while the remaining one divides unequally forming
two pronucles The smaller ooe 15 active, migralory, male
pronucleus and the bigger one stationary, female, pronucleus
The male pronucleus migrates in1o the other conjugant and fuses
with is stationary peonucless forming a Zypote nucleus or
syncaryon. The two conjugants then, separate and are known as
the exconjugant These differ from ordinary individuals 1
having only a single aucleus, for the old macronucleus by now is
1 the process of losing s sdentity and being absorbed inMo the
cytoplasm, The way in which the macronucleus disappears.
vanes considerably wn different ciliates. During subsequent
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divimons the syncaryon gives nise to both macro and
mucronuc et

Endoplasm is the seat of the main metabolie privesses. The
endoplasm &5 completely enclosed Dy cortes except at two places
where it is brought into contact. temporaniy or permanently,
with the outside world. These are the cell mouth (C¥tostome) and
cell anus (cytoproct) Food is taken in by the cytostome and
Sarrounded by 2 wvacuole into which digestive enzymes are
secreted. The vacuole circulates slowly in the intenor of anunal
duning which time its cintents are digested and absorbed through
¥ wall and finally Sroggix 1o the site of cytoprovt which opens
10 discharpe the undigested matter. In some ciliates the pant of
the endoplasm immediately adjoining the mowth forms a faurly
well defined oesophagus like tube and among some groups of
holotrichs this is sumounded by a senes of parallel rods
(Inchites) of unknown ongin, sometimes elaboeste enough to
form a basket like structure

One or more contractile vacuoles are present typically in
freshwater ciliates 1o regulate 100 balance of the cytoplasm and
expel excess water. Vanoos extrusomes (ejectile organelies)
occur beneath the surface of the cell including mucocysts that
secrete surface substances either to coat the cell to improve its
immediate environment, provide material for <yst walls of ad in
the capture of prey.

Most cilistes feed on smaller ocganisms, such as bactena,
aigas and detritus swept into the mouth by modified oral cilia
Feeding consist of two processes each of which may himit the
sl rate of feeding The finst one is the process of
phagocytosis. Le. the enclosure of a food particle in a membrane
covered vacuole in which digestion takes place. In ciliates this
OCeurs o 2 special site on the cell surface called cytostome or
cell mouth. Cytestome is simply a two dimensional aperture and
mos commonly permanently open. It is covered by a single unit
membrane from which food vacuoles are formed. Food materials
first pass into the endoplasm of the organism viz 4 move or less
distinct cytopharynx. It may open directly to the exterior or be
sunken It 2 depression or cavity or some kind, such as atnum,
vestbulum or buccal or peristomial cavity,

The cytostome is often associated with vasiogs organelles in
the surrounding cytoplasm in particular bundles of microtubules.
lxerphyawkmthemspono(capmﬁpmiduonme
surface surrounding the cytostome. A vanety of ciliary’s and
other organelles serve to concentrate or retain food particles,
Material and Methods-

For the study, the water samples were collected from
different parts of Nashik dist (Deols. Kalwan Nandgaon,
Surgana, Sstana) of Maharashira state. Water samples were
collected in wide mouth, stenilized glass bottles. Due care was
taken and the samples were collected from where the submerged
plants and decaying leaves were present. Mostly the samples
were collected duning moming and evening. The temperature of
:henmpkbaxksummanmnedmmmehdpoﬁcebaga

Rapid movements of ciliztes make it difficult to identify
ciliate species. To immobilize their movements methyl cellulose
solution was used.

Culture methods -

For cultivanion vanous media are used such as
* Hay infusion
* Wheat infusion
* Rice infusion '

Hay infusion was good for Snlonychia and many other
ciliates species. Rice grain infusion is also best for the Vorticella,
Stylonychia and Coleps species.
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Water sample 1 obained from different water bodies
contains a miver of onganism, by adding any tpe of culture
media (Wheat or nee infusion) can generally nse the nunsber of
certam ciliate species (by nsng the bactenial  population
preseathin the water sample, but often Tower the tmber
species. However the rough sample containing several ciliates
and unknown bacterial and algal Qoms can be obtained for
several weeks. Selection of a particular ciliste species and
cultunng it in the solation of organisims other than its prey inay
obain a greater degree of control over a cultore,

The chowee of culture medium depends largely upon what
the ciliate foeds. Many feed upon bactena and that is why many
of the media commonly used are designed 10 emourage the
growth of bactenal populations. Different culture medin ang
methods published by Mackinnon and Hawes (1901), Kirty
(1950) and commitice on cultures, Soviety of Protozootogist
(1958

Culture were examined under low power and then 1o high
power microscope taking cane 1o focus at all levels i the culture
watching for movements of any kind. Movements of ¢ilintes
were also trapped in video camera (oe the proper umdenstmling
Dry silver impregnation was used to study infraciliatuee of the
cilintes. For the permanent shides the ciliates were fivesd i tenms
of number of individuals and species compsitivn. Methyd
cellulose has been found oo many advantages. as it arrest the
movement, ciliates can be wentilied by their appearance The
species identification has been made mainly on the basis of
amangement of cilia, size and shape of body and stnucture of
nuacro and micronucleus,

Discussion and Results-

Perventage of prevalence of Styloevvhic pustulata i fresh
Water during the penod of January 2007 to December 2008, for
the two years
Table 1. Showing month wise prevalence of Stylonyehia Sy

in freshwaters of Nashik Distriet during the your 207

Sr Total No.of | No.of S of Total
No [ Month | samples wve samples | Prevalence
Exainined
1| Jan07 ]3s o 1
T | Feb07 | s 7 [FR1)
3 | Mar0? | 4 6 12717
Kl 7 {60 O 1000
3 | May07 |6 5 520 |
6 | Jon0? | &7 5 nw
T |07 | sS4 21 I$ 89
) Aug07 | &7 20 sw
9 | Sep07 [ 88 W
10 | Oct07 | &0 18 14
1) Nov-07 | od 0 1508
12 | Dec07 | a9 49
Total 677 120 1561
Sl — o
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Table . Showing month wise prevalence of Stylonychia in
[reshwaters of Nashik District During the year 2008

L7 Tenal Noof | Noof % of Total
No | Monts | samgles ave Hosts | Prevalence
£ 4
1 | JandS | 88 T 1029
2 | FedOs | 84 10 11 %0
3 Ma 08 | 79 § 633
2 [ Ap0S | &9 4 h
15 | Mayos a2 3 134
|6 1lunok |80 1L 1236
EERETTEED 19 2021
[ | Auz08 |80 27 1) 78
|8 | Seps |89 17 19.10
10 | Oct08 | £7 12 1379
11 | Novd$ | o9 e 1304
12 | Deco0s | 77 9 1169
! Total | 937 133 1404
WL Wy - e
Dot Parng T o i e S, S0
"
®
"
e L

During the period of two years (Jan.2007 to Dec. 2008) a
total ber of water ples 1624 were ex d, 259 of these
were posstive with free living ciliate Stvlomychia pusralara.

In the first year (Jan2007 1o Dec 2007) 677 fresh water
samples wene examined. 126 of these were positive with free
lving ciliales The percentage of prevalence of free living
ciliates was about 18.61%

In the second year (Jan. 2008 to Dec 2008) 947 fresh water
samples were examined, 133 of these were positive. The
percentage of prevalence of free living ciliate Stylomychic was
about 14.02%,

A month wise asalysis in first year (Jan.2007 to Dec.2007)
shows the maumum percentage of prevalence during August
(33.75%) and minmmum in May which was only 8.20%. and

im Lo mod inr g moeths.

Duning the period of Jan 2008 to Dec.2008) maximum
percentage of prevalence of this ciliate was showed again during
July (33 75%) and lowest in May (484%) and minimum to
moderate in remaining months.

The patern in both the years suggests that the peak is soon
after the monsoon rain. The percentage then gradually reduces at
the end of the winter months and reaches o low with the onset of
summer. The details of the number of water samples examined
and the moath wise prevalence ts shown in Table Nol and 2.
Description of the species

Synonym of Snionychia was descnbed by O F. Muller
(£786) later Keroaz, tha Andre, (1916) had given the name
Prosopsenu. Ehrenberg, (1838) included this genus i Family
Oxytrichidae. The species which are included in  genus
Stylonychia are inflexible, elongate, oval, Gorso-ventrally
flattened body with & large and powerful AZM supported
antenocly by & collar 2 rows of marginal cim not continuous
posteniorly, but 3 long, strong and prominent caudal cirmi present.
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The genus has the typwal [ronto-venmtral and wransverse
arrangement of cum wath 3 sirong antenior fromal am The
dorsal surface has several longitudinal rows of shon cilia
Macronucleus in two parts each with an adjacent micronucieus
Several species have been recorded

Undulating membrane is present n Stylonychea pastern. One
nght and one left row of marginal cun. distincily separate
postenody. Presence of six dorsal Aineties, coudal cim present
and often distinctly elongated, which have, however, a more
slender and Nexible body and intersecting undulating membranes
There are two (two distinct segments' of one macronucleus)
macronuciel preseat which are oval in shape with single
sphencal 10 ovord mucronucieus each.

The genws Seyfonychea has following species
S pustuiara Eheenberg. 1838

S mpytilus Ehrenberg, 1838

S, putnina Stokes, 1885

§ notomorpha Stokes, 1885

Description of the Stylonychia pustulata -

The present species descnbed as Snilomychua pusiulasa
Ehrenberg (18M)), (O. F. Mulier, 1786) Ehrenberg, 1835 (0. F
Muller, 1786) Ehrenberg, 1838, S pustulata (Deshmukh,
2010) Present authos has found this species in fresh water ponds,
ditches and streams, especially more abundantly in rain water
bodies of Nashik distnet

Body s inflexible and elliptical, It 1s measures about 44 10
125um in length and 22um to Slum in width Both amtenor and
posterior ends are rounded and more or less paraliel.
Macronuclear segments two which are ovoud in shape. Each
macronucless is measures about 14 10 16um 0 length and 6 to
Sum in width, lying lefl of the median. Micronucler are two in
number, they are small spherical, each in close contact with one
of the mscronuclear segments.

Contractile vacuole is single, It measures about Sum 10
Hlum in leagth, present at the mddie of the body Endoplasm
was seen bright yellow in colowr in living condition. Food
vacuoles are few 10 moderate in number. The large size food
vacuole is measures about 27 1o 32um in length

Movement moderately slow, gliding. and ofien standing
still for sometimes, rottion, around the loager axis on
disturbance. The presences of vanous cim are the organs of

swimming and gliding locomxtion, Marginal cimmt are measures

about 12 to 16em long. Right masginal row is composed of many
more ciemi than the et one. Three amerior frontal cim enlarged,
which measures 19-23 um in length. Four posserior cirn,
arranged in an oblique hook-shaped row, and one enlarged
buccal cimas. Two postoral and three ventral cieni are present
Transverse cirmi are five in number they measures sbout 20-24
um in length. The Caudal cirmi are three in number; they are 16-
25 um in length, very stiff and projecting lateraily.
Comments

Body of present spectes 15 ovond 1o reniform, inflexible and
clliptical, with short dorsal bristles. Theee long sulf caudal cim
are present and hence it is belongs to genus Sronychia. This
genus is first reported by Ehrenberg. 1830 Luter many workers
reported different species of this genus. Kudo (1966), Bick
(1972). Berger & Fossaer (1997), Lynn & Small (2000),
reparied the different species of the same gesus. Srlonychia
pustulata was identified by the shape of the body, the
arrangement and the number of conical elements, the mode of
I and phological sumilanties in number and the
positions of cirm. Movement moderately stow, ghiding, and ofien

ding sl for r , around the longer axis on
disturbance
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N Tl_bl_r_ 3: Comparison of different species of genus Stvlonychia with present species, S. pasrulata
St ] Particulary [T 2 K] 4 5 6
Ne S pustulana 5 mynbws S putnina S notampspha 3. pustulats 5 pustwlata
Ehrenberg. Ehrenberp, Stokes. Stokes. (1§85) Deshmukh, (2010) | Present aothors
(1538) (1838) (1885)
| Body shape Ovend Elongate Elongate Elongaze Ovoud Ovond
e
< Body Lo 150 um Lo 100 oL 125 oL 125m L- 55 to 65um | L-44 to 125om
| dimensiom 300am 150umn W- 3016 Jum W-22 10 &1um
3 Macronucle 2, ovasd 2 2, ovoud 2, ovosd 2. ovosd 2, ovaid
4 AZM 173 body lengeh 1317 body | 13-12 body | 113.172 body | 173 body length 1Y of body
T length lengeh length
b Habitat Fresh water Fresh water Fresh water Fresh water Muddy sl Fresh waser

AZM - Adoral zose of membranelie

Body of present Species 15 ovoid and hence similar 1o
previously described species § pustulata but differs from S
rmytilis (Ehrenberg, 1838) which 1y clongate and has anterior end
wider than the posterior. § putrina (Stokes, 1885 Deshmukh,
2010) 1s elsngate and anterior end is not wider than posterior but
antenor end 15 somewhat conical and rounded postenior end
while in present species anterior end is rounded and posterior is
broadly potnted and hence present species is also separates from
5. putring. It also distinguishes from § notomorpha (Stokes,
1885) which has vomewhat conically rounded anterior end and
body lutezally narrowed in some cases.

In body d when compared

with other species of
small among all the
previous ones (Table. ). Present species has 3 10 § fromtal, 2
Post oral, 3 to S ventral, § transverse and 3 caudal cim amd
heace simular to all the species of genus Stylonyehia which also
has 3 frontal, 3 ventral, § transverse and 3 caudal cirri

AZM in present species also covers the one-third pan the
body length and hence this species is resembles that of §
pustidata but differs from § putrina (Stokes, 1885), 5. mytilux
(Eheenberg, 1838) in which AZM extends one-third to one-half
the body length. It also separates from S, natomorpha (Stokes,
IBBS) in which AZM extends up 10 one-half the body bength.

Present species has two ovoid macronuclel and hence
similar 1o all the species of genus Stylonychia.

Presem author compared presemt spocies with all the species
of genus Stylonyehia and found morphologically close similar 10
S, pustulata (Ebrenberg, 1838 in body outline, length of AZM
and hence redescribed as a Stylonychia pustulata

.,

(T A i
Figure - Stylonychia pustulata
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cercurinl producrion within the snail hast 5] The
combined effect of the twe will increase the
cercanae relense in groat numbers. However, under
high temperature conditions SOME Cerearine eicyst
within snails. Even though, snail populations grant
higher rematode divenaty, tremutodes can affect
snail populations by dirceily reducing the cge
::rloduchun or by increasing snail morality ratey

Snail species are the first intermediate bosts
for the magority proop of digenetic tremutode. Sl
infection occurs through ingestion of the s e
penctration by free-swimming miriacidin. fnside the
first amtermediate host, the process of
polyembryvony occurs und several different
intramolluscan larval stages (ie., sporocyst, redia,
and cercaria) are farmed by axexual reproduction,
After emerging from the snail tissuc, the lurvac of
trematodes {cercarine) may find the suitudle
secondary intermediate host ar definitive host by
means of passive transmission (metacercarts) ar
uctive pesctration, respectively

The daily cycles of cercarial emergence are
recognized as an adaptive mechanivm o enhance
purasite trunsmission. Several hypotheses have
been proposed to explain the functional
significance of these dusly cycles [7, J(Shostak und
Esch, 1990). The most accepred hypothesis
suggests that cercarial emergence is timed 1o
coincide with the presence of the next hows,
particularly for those cercarial species in which
the target hasts Go not regularfy cohubit with the
molluscun host producing the cercarine [2]

The present paper deals with a new
furcocercous larval trematodex from Bhepu-
Dhanol dam, Nashik district of Mabarushtra. The
furcocercous farvil trematodes  treated in this
paper, as # result of comparative studies discussed
later, proved to be new species und have been
named, respectively, Cercaria laterolophocerca
However, it differs from others in having fin fold
along the lefi marngin of the body, presence of small
cye-spots located in amerior purt of the body and
furcal rami very short. Considering these specific
differences, the cercani is conssdered ds 4 new
species
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MATERIALAND METHODS:

The observed cercaria helon
subproup ocellats was collected from the dig
gland of the smail bast, Lymrea werrewdirse from
Bhegi-Dhanoli dam. Cercania showed 42-44%
mlection during Murch to May
Host: - Saail (Lymmea auricluria)

Locality: - Bhegu- Dhanali Dam, Nashik District
MS

RESULTAND DISCLSSION:

Description:

The body of cercana wis pyniform and
greenih in color. The surface of the body beues
under develaped fin-fold with fin-ruys It moves
with contribution and extension of the body. It
abso shows lashing mavements of tail. The length
of the corvuria wis 0 462 mm including til-stem
The main body measured 0165 lang and 0,056 mm
wide. Excluding fin ~fold. It has ovitl-shaped
unterior prodrudible penetrsting organ covered
with antenosly directed spincs. 1t meusured 0 043
mm bong amd 0.036 mm wide: Cercarsa bas rounided
ventral sucker bocated m the postenor half of the
body mensured 0.036 mm wide Cercaria has
rounded ventral sucker locuted i the posterior
half of the body aml meusured G010 mim in
digmeter

The terminal mouth beads dircetly inso g
rhabdocoet gut, pharynx being absent. 1t has pairs
of salivary glands extending to the scetahulur 2one
one behind the other of which anterior pair is
parscctabular and postonor pair iy pastiicgtabulus
n pasition. Salivary gland cells are pyriform,
nucleated with their docts opering in penetrating
orgun, Larva shows a pair of black coloured small
eye spods situated 2t about anterior third part of
the bady, Small cystogenous gland cells ure
distributed from eyespot kevel to the posterior e
of the body

The ol stem is mueh bonger than the body
length measuring 0,298 mm Jong und 0,028 mm
witle. Distally the tal termamates into two shoret
rumik with fin fold along the margin and measures
0,059 mm long, The sl stems shows delecate
tegument beneath which s a layer of well
develupest cieculat musele fibres. Excretory system
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IMPACT OF LOCAL ENVIRONMENTAL CONDITIONS ON FEEDING AND

DIGESTION OF LAMELLIDENS MARGINALIS FROM A POND IN GIRNA
RIVER NEAR CHANKAPUR DAM, NASHIK, INDIA

C. D. Saokar and V. K Wahale

Desarmmes of Zovlog. K Parscsop Aher Ara, Scoemce & Commerze Coliege. Deoia. Nashik, inda
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Lamallidens marginalis with respect to local
enviroomental conditions of the animal habitar.

I smullidens marginalis inhabit in narrow oval pond
shons 100 x30 me. created due 10 southward passage of

INTRODUCTION
The process of Sgestion in bivalve may be of the
sormace 2ad cvraceiiclar Srgestion in stomach and ears
celluler digestion in stomach by dissolution of the

crveaiiane syle. (Moroe, 1973 ). The digestive tbale in
e Eamstive divirtucula goes 10 the phases of sbsorpticn,
Sgesuon. breskdown and reformation. Studies on the
pivalve gz and the process of fecding and digestion kave
indacaned that vanious cell Types i the digestive tubules
of Bivalve undergocs 3 pauern of cytological and
strocturz] chamges in accordance with rhythm of
evirormert (Mooon, 1983 In the present study 2 habts
of Lomallidens smargumalis is @ narrow oval pond in the
downstream vicinity of the Chenkapur dam. The flow of
water in the pond is mainly from the opening of the gates
of da= I raimy season pond gets flooded with muddy
fast curvent of water. In the remasming peniod of year,
moderase flow or calm, chear water in the pond. Thus the
pond remains full of water throughout the year. In this
study smempt ks been made to find out whether such 2
patiern of cytological. cyclic changes exists in

Gima river away from the Chankspur Dam. This dam
w2 constnction during the yesr 1974-75. The flow of
water in the pond is mainly from the opening of one of
the gates of the dam once in-2 month throughout the
year Duning peak monsoon the pond get flooded due to
frequent opening of the gates of the dam, with muddy
fast current of water stirming the whole water of the pond
thoroughly, In remaining period of year, moderate clear
water current stirs the pond slowly. Thus throughout the
year pond remains full of water
MATERIALS AND METHODS

The collected animals of each lot (June 2013 to May
2014) were brought 1o the laboratory. The shell valves
were removed and animals were fixed in Bouin's Hollande
fixative for 48 hours. The renewal of fixative was done
atevery 1510 20 hours. Then animals were dissected for
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Table 1 : Local environmental conditions of the habita of lamellidens marginali in the pond of Girna river near Chankapur
=3 b:::‘\lel:lh (hours) Temp (O¢) Rainfall(mm) et

Month i ™ Min. Max, Max. Min, Max,
June-2013 1300 13.12 2150 30.0 162 ;5) :;
July 139 132 21,60 25.40 188 ” =

[ August 1251 1237 20.80 2708 138 : 2
September | 1221 1207 2140 30.20 241 3 4
October 1151 1136 21.50 3110 16 49
November | 11.21 11.09 13.80 30.04 5 33 67
December 1o 10.56 06,08 1160 - 25 88
January 10.57 11.03 11.02 29.0 - 32 91

[ February .14 .19 9.0 30.02 10 10 59
March N4 1158 17.01 3530 - 2 70
April 1213 1230 17.00 39.07 : 16 69
May-2014 1244 1256 17.0 20 z 25 72

Table 2 : Cytological changes in the digestive tubules of lamellidens hepatopancreas tissues. These tissues were processed
marginalis in the habitat of Gima river, Chankapur, Dist,

through ethyl alcohol and toulene. Then material is

Nashik embedded in paraffin wax (58-60°C). The above
Month | Date Fortaight | Phase of tubule mentioned paraffin wax block preparation procedure was
— 81062013 | New-moon | Absorption repeated for each lot. The sections of each lots of

= hepatopancreas tissue were taken at 6 um. The spreading
fl-moon  |F ntal les X . . v >
231062013 | Ful a0 i esh of the section wax ribbon is done on micro slides as per
O o B ) the lot. The processed micro slides were labelled by glass
22072013 |Full-moon | Fragmentation spherules | marker and stored in slide boxes for staining. The micro
[August (6082013 | New-moon Fragmentation spherules | slides of each lot are processed for Mallory's staining
21082013 | Full-moon | Fragmentation spherules | procedure and sections are mounted in DPX. After drying
—— - . the micro slides are cleaned, labelled, observed and
September | 5/092015 | New-moon | Absorption 5 . . !
e i : selected micro slides are separated for photo micrography.
. 197092013 | Full-moon | Fragmentation ka: By observing the micro slides of each fortnight and result
October W23 | New-moon "l)ld.'le | nf work s ﬁmlizcd_
1811012013 | Full-moon | Absorption l RESULTS
November |3/11/2013 ’f""'“‘”“ AW"°” 1. Local environmental conditions of the habitat
1012013 | Full-moon | Holding of lamellidens marginali during the study period
December [2/122013  [New-moon | Absorption Le. from June 2013 1o May 2014.
17122013 (Full-moon | Re-organization The data of local environmental conditions that isday
January | 01/012014 | New-moon-i Holding length, rainfall, temperature and humidity of the habitat
16012014 | Full-moon | Absorption of lamellidens marginalis in the pond of Girna river near
3010172014 | New-moon-11 Absorption Szzshazzigrlm'llz’?"'q“h':" arc.:’i‘\'ern in Table 1. The
‘ : ecled inevery fortnight for a period of one
February | 141022014 | Full-moon | Holding year from June 2013 to May 2014,
4 |[New-moon-1 | Holdi :
March 1032014 | New-moon-1 | Hol ‘"“ ) The day length is more than 12 hours from A pril new
160032014 | Full-moon | Absorption moon (12.13h) to September full-moon (12.7 h), while in
300372014 | New-moon-11 | Absorption the remaining period of the year the day length is less
April | 15/0472014 | Foll-moon Absorption than 12 hours. The highest day length is recorded in June
29042014 | New-moon [ Tiokding — full- moon (13.12 h), while lowest day length is recorded
oy 1G32014 [ Fall-momn~{Fiokding —_ !;\ hl:zcemb:rhf:ll-moon (10.56 h) in peak winter season.
== 1 ata of the rainfall reveals inf;
SOSAIY [Newmoon | Abrormion Hstarind reveals that the rainfall starts in

on increasing in July while slight decline in
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August and reaches highest in September (241 mm), and
obtained lowest in October (16 mm). The monsoon is
over after October but few showers in February. The
temperature increases from March to May and decreases
minimum In December to February. There is slight
fluctuation in minimum and maximums temperature is
from June to October while broad range in minimum and
maximum from November to May. The minimum
temperature is recorded in December (6.05°C), while
maximum value in May (42°C). In December {peak
winter) there is broad fluctuation in minimum and
maximum temperature. The highest value of humidity is

recorded in June 1o February except the November, while
minimum value is obtained in March to May.

2. Cytological Changes in the Digestive tubules

In the histological preparation of digestive diverticula
1s found to be more or less constant in different specimens
in a given fortnight. It is also observed that in different
environmental conditions the digestive tubules are
generally typical in all the animals in the fortnight samples,
The structure of the digestive tubules (Morton, 1970;
Robinson e al, 1981) can be interpreted as in four phases:
holding (type-1), absorption (type-Il), fragmentation
spherules (type-111) and reorganization/ reconstitution
(type-IV). In the present study the pattern of digestion

within the population of lamellidens marginalis has been
analyzed in the sequence of events occurring in four
phases (Plate-1). Since the samples were collected every
new moon, and full-moon days over a period of one year
cycle, the quantitivate ‘examination of tubules did not
reveals homogenous but synchronously cycling However
synchronization in certain phases of digestive tubules could
be made with the change in the environmental parameters
and food availability occurring in different seasons. The
digestive tbule of lamellidens marginali has been shown
10 be composed of two types of cells, the digestive cells
and the basophil cells (Tantiwisawaruji ef al, 2011), In
lamellidens marginalis the two cell types are
distinguished as basophil cells lying in groups in the crypts
of the tubules that separate larger group of digestive cells
(Plate-2). The basophil cells stain much darker than the
digestive cells in Mallory’s triple stain and consequently
casy to recognize. This group of basophil cells eventually
form anew tubule by mitotic division observed in March
new moon-1, which eventually leave the old tubule, leaving

one or two young cells in the old tubules 10 repopulate
the empty old tubule.

The cytological changes in the digestive tubules
correspond 1o feeding and digestive sequence
predominating in different fortnight of monsoan, post
monsoon winter and summer. Before the arrival of food

in the lumen of digestive tubules are in a holding phase,
the digestive cells having low appearance. This phase is
observed in October new-moon, November full-moon,
January new moon-l, February full-moon, March new-
moon-1. April new-moon and May full-moon. On the
arrival of food the digestive tubules shows the absorption
phase. At this stage the digestive eells increases in height
as the cells fill up with small particles (Loba Da Cunha,
2000). This phase is observed in June new-moon, July
new-moon, September new-moon, October full-moon,
November new-moon, December new-moon, January
full-moon, January new-moon 11, March full-moon,
March new-moon-11, April full-moon, May new-moon.
Following the absorption and intracetlular digestion, the
digestive cells undergoes a process of breakdown in which
the apices of the cells are pinched off to form
fragmentation spherules, This phase is predominant in
June full-moon, July full-moon, August new-moon, August
full-moon, September full-moon. The fragmentation
spherules phase is succeeded by a phase of reorganization
or reconstitution during which the digestive cells resumed
their low profile and resort to the holding phase. This
phase was predominant in December full-moon. No

fragmentation spherules were seen duning re-organization,
holding and absorption phases.

The digestive cells are responsible for the absorption
and intracellular digestion of most of the food ingested.
Assimilated food is presumly passed out from the bases
of the digestive cells into the bathing hoemocoelic blood,
where as the waste material products of digestion are
packed as fragmentation spherules 10 be budded off

n.picall_x into the tubule lumen and returned to the stomach
for discharge from alimentary canal.

DISCUSSION AND CONCLUSION

The morphological differences in digestive gland
tubules are due to changes in the digestive cells, which
make the tubule as food is received and digested
intracellular (Owen, 1974: Purchon, 1971 ). The studics
of Morton (1970, 1983), not only support the view that
bivalve is discontinuous feeder but also shows that the
structural changes in diverticula are accordance with the
rhyl.hn? of the environment. In present study, with
bcgmmng of the rainy season (June) till the end of heavy
rainfall {(Sepiember) the digestive tubules in the
lamellidens marginalis shows mostly absorption and
fragmentation spherules phases. This can be related 1©
nbux_!danl food and the cells rapidly fill up with food
particles. Due 10 heavy rainfall and speedy current of
Water over the animal bed stirring the detritus material in
the pond water, which is available to mussels shows
continuous cycle of digestive tubules, This is probably
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Plate 2 : Structure of digestive tubule

shows that the absorption of food could occur
simultaneously with the breakdown of the cell and
elimination of large amount of waste material. While in
winter and summer from October to May only absorption
and holding phases in the structure of the digestive tubules
are seen, These phases are considered to occur due to
less food availability and fluctuation in environmental
parameters (McQuiston, 196%; Koukouzika et al, 2009),
From January full-moon to June new-moon period of
absorption phase of the digestive tubules is extended in
lamellidens marginalis due to reduced water current
and decrease food availability making the tubules to
remain in either holding or absorption phase.

With the close of monsoon from November new-
moon the absorption phase again extended till December
new-moon. This is possibly correlated with longer feeding
period under short supply of food. In this winter period.
short day length low temperature, weak water current
over animal bed, the digestive cells appear partly full of
food and breakdown 1s not complete. It is pertinent to
mention here that the temperature decreases with the
onset of winter 1. ¢. from November. and no feeding occurs
for a short period in December full-moon, during which
the tubules show the reorganization nhase and prepare
for holding phase in subsequent period of the peak winter
season. It is likely that under such situations starvations

effects can be imposed upon the animals (Winstead.
199%). With the beginning of bright sunny days leading 1o
calm water in pond, to clear cycle exists betore and afier
the reorganization of tubules. The absorption and
fragmentation spherule dominant before reorganization,
while in later period is holding and absorption and
absorption phases

Morton (1977) summarized the process of feeding
and digestion m Crussostred gigas which are influenced

by tidal variations, seasonal and local environmental
changes, In the present study in lamellidens marginalis
have shown that an apparent cyclic pattern of feeding
and digestion relative to freshwater current over the
animal bed in monsoon and post monsoon is possibly
related to greater pumping of water and long feeding. In
this season the greater pumping of water and long feeding
is possibly related to greater water currents that occur
duc to rainfall. In winter and summer it is possibly related
to comparatively lesser pumping of water caused shornt
feeding that occurred during hours of day light. The day
light is longer during summer and shorter in monsoon,
mostly could due to raining (Morton, 1971; Riisgasrd ef
al, 2003). The seasonal rhythm becoming one with the
seasonal pattern of water current over the animal bed
which mught be modified by the semi seasonal winter
and summer pattern of water current over the animal
habitat, and seasonal variation of water current create
the complex pattern of feeding and digestion as seen in
lamellidens marginalis from Girna river (Hawkin ef af,
1996; Kittner and Riisgarsd, 2003).

The study reveals that more food is taken up and
utilized by the animals from June full-moon i.e. the
beginning of monsoon till the December new-moon. Later
on with the variation of the environmental conditions and
decreased food availability in surrounding water occurs
low food intake. The environmental conditions are more
evident with regards to the temperature and water current
over animal bed in the pond of Gima river. The samples
have been collected on every new-moon and full-moon
days over a period of twelve months, there appears to be
no direct co-relation with the lunar periodicity and cyclic
changes in the phases of the digestive tubules. Hence it
15 assumed that the lunar periodicity has no direct impact
on the feeding and digestion in these mussels Increased
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holding phase may result in the succeeding period of
dominancy in winter for lesser utilization of the digestive
enzymes and lesser body tissues to breakdown and
reform. The food availability at this time decregses from
the surrounding water. The process of new tubules
formation occurs particularty in March new-moon | during
growing period (Morton. 1969). So the processes feeding
and digestion in fresh water bivalve like lamellidens
marginalis the passibly may co-related with seasonal
Vanatons.

The first rainfall in June is the period of longer day
length show the phases of absorption and fragmentation
spherules predominate till the end of monsoon (Junc 4o
September). While in post monsoon period the phase of’
holding occurs { October new-moon). After post-monsoon.
results in predomination of absorption phase (October
full-moon. November new-moon, December new-moon),
This is the period of greater food availability with speedy
current of clear water over the habitat of lamellidens
marginalis results in much food intake. During winter
(December full moon) phase of re-organization of the
tubules appears. This is the period of shorter day length,
lower temperature, mild water current and low food
availability. This condition is followed by holding phase
(Januany, new moon-1), After this period absorption phase
is interrupted by holding phase (from January full-moon
te May new-moon). It may be due to increase in day
Jength. rise in temperature, MO Waler curment over the
animal bed. declining food availability in the medium
resulting in reoccurrence of holding phase. No
fragmentation spherules phase is seen from post monsoon
onwards. In general more food is taken up and utilized
by the animals in monsoon season. Later on the
fluctuation in the environmental parameters are more W ith
regard to temperature, rainfall, nature of water curmrent
and food availability, So, it results, in low food intake.
The significant local environmental variables in different
seasons may influences vary from genus 10 genus and
lotic to lentic habitat of the animals.
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Abstract

Deposition of In;Sy was carried out in acidic bath. With the same depositing parameter
In;S; film is used for fabrication of solar cell. The compact layer of Titania (TiQz) nanostructured
films was made available for the fabrication of SSSC. TiO2 deposited by doctor blade method on
FTO substrate which is acts as photo anode. The surface area of TiO2 was kept 0.25 cm2. In2§83
was deposited on FTO / TiO; by chemical bath deposition method at room temperature in acidic
bath. Without any further treatment prepared films were further used for the synthesis of photo
electrode of SSSCs. efficiency of fabricated solar cell in acidic bath is 0.034 % .

Keywords: Indium sulfide, Thin film, CBD, Photovoltaic characteristics,
1. Introduction

Photovoltaic cell is most useful approach to gencrate an electrical power from solar
radiation. Third gencration solar cell specially designed to provide low cost, simple fabrication
technology and to overcome the SQ limit photo conversion efficiency [1]. In organic
heterojunction solar cell charge separation occurs at the junction and maximum efficiency is
around 7 % but it has vast potential [2-4]. However because of being eco-friendly and effective
technology for solar energy conversion DSSC received great attention [5-8]. The use of
semiconductor materials in solar cells as sensitizers was started from 1990's [9-12]. Because of
high cost and low stability of DSSC, narrow band gap semiconductor sensitized solar cells are
the best alternatives to enhance the conversion efficiency [13]. SSSC achieve higher conversion
efficiency due to multiple electron-hole pair gencration [14]. Hence sensitized semiconductor has

been regard as superb alternative to replace DSCs.
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It is reported that TiO; /InS3 fabricated solar cell shows quite low encrgy conversion
efficiency which less than 1%. [15]. In2S3 sensitized solar cell were prepared by chemical bath

deposition method achieved efficiency as shown in table [16].

Table .1: Photovoltaic performance parameter of In;S; sensitized TiO; solar cell .

Photoanode Voe |dse ‘FF | Efficiency
(mV) | (mA/em’) | % | (%)
TiOy/In,Ss 504 | 042 11 ]0.02
TiO»/InaS3(anncaled) 362 | 0.52 39 | 0.07
TiOy/ In2S3/Y20; 524 | 092 65 | 0.32
TiO,/In;S3(annealed)/Y20; | 557 | 0.75 66 | 0.27

2. Experimental Work
2.1 Material and Method

All chemicals used in this work were commercially available,

and used without further

purification. These chemicals are indium sulphate, 80 % hydrazine hydrate, thioacetamide, and

triethanolamine. Films deposited on glass substrate and 1TO coated glass subs

trates which are

available in the market . This work, focus on the chemically synthesis of indium sulfide thin
films deposit by chemical bath deposition (CBD) techniques,

2.2. Procedure
2.2.1 Synthesis of In;S; Film

Deposition of InS was carried out in acidic bath. The solution was prepared in 25 ml
beaker by sequential addition of Sml of 0.1 M indium sulphate and 0.1 ml of 0.15M
triethanolamine. The solution was stirred well. Then under the continuous stirfing 0.2 ml of 80%
hydrazine hydrate was added and 5 ml of 0.1 M thioacetamide solution was mixed to the bath.
Acetic acid was added drop wise to the bath so that the initial pH of the solution was about 4.
Clean glass substrates and ITO coated glass substrates were placed vertically in reactive solution

separately. Without any further treatment prepared films were further used for the synthesis of

photoelectrode of SSSCs

2.1.2 Synthesis of TiOy/In;S; Semiconductor Sensitized Solar Cell

The compact layer of Titania (TiOz) nanostructured films was made available for the
fabrication of SSSC. TiO; deposited by doctor blade (DB) method on FTO substrate which is
acts as photoanode [17]. The surface area of TiO2 was kept 0.25 em’. In,S; was deposited on

FTO / TiOs by chemical bath deposition method at room temperature in acidic bath
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Fig. 1: Actual photographs of In283 films deposited on TiO2 by CBD method in acidie bath on

FTO-coated plass substrafes.

Fig.2: Actual photographs of depositing [0S on TiO; in acidic bath on FTO-coated glass
substrates and fabricating it for SSSC.
3. Results and Discussion
Figure 3 shows the EDX spectrum of InS; films synthesized on to glass substrate by
CBD in alkaline bath. The average elemental atomic percentage ratio of  In: S was about 36:63
which shows good agreements for chemical stoichiometric of the InyS; thin film, which

conforms the deposition of indium sulphide.
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Fig 3. Typical EDS spectra of In;S; film deposited on glass substrate
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Photo-Current Density- Photo Voltage (J-V) Characteristic

The active surface area of each device was maintained about 0.25cm2. Cell voltage
corresponds to the difference between redox potential of the electrolyte and conduction band
I energy level of the semiconductor [18]. Voltage and current measurements were done by using

 — e —— el T i R AL W a

Keithly-2602 source meter.
0.20 2
048 Area=0.25cm
V. =121mV
0,16 4 b 2
w014 J,, =189 pAlcm
FF =23%

Eff =0.03%

L

20 100 120 140

& 80
voltage(mV)

Fig.4.: Photo-current density- photo voltage (J-V) characteristics of SSSC based on FTO TiOz / i

InaSey/ Pt. |

Fig.4 shows the J-V curves measured for In;S; sensitized TiO;photoelectrode. All the |

i output parameters namely, open-circuit voltage (Voc) short circuit current densities (Jsc), fill

! factor (FF) and photovoltaic efficiency (n) are given in the table 5.2. It is observed that the Jsc
! and conversion efficiency is 0.034% for In;S; sensitized TiO;photoelectrode.

' Table 2: Photovoltaic parameters of TiOz/ In;S; based SSSC for the films deposited on

! FTO coated glass substrates.

Sample Area | Voo | Jse FF | Efficiency
(em®) | (mV) | (mA/em?) | (%) | (%)
TiOa/In,Ss/Acidic | 0.25 | 121 | 0.189 23 | 0.034

Among this the best performance with Jsc = 0.189 mA and Voc = 0.121 is observed for
the film deposited in acidic bath with In;S; sensitization. It is reported that the change in Voc
may be the influenced by the negative band edge movement of the FTO layer and electron
recombination Occurred by the passivation of sub-band-edge surface states [19,20].
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Conclusions

The InyS; sensitized thin films were successfully synthesized deposited by chemical

method in acidic and alkaline bathIn,;S;deposited by CBD for SSSC over TiO, surface. The
SSSC fabricated with the In,S; films deposited on TiO; by CBD method at room temperature in

acidic bath on FTO-coated glass substrates. Because of efficient charge transport and reduced

the recombination losses SSSCs shows good performance with efficiency 0.034 % which is close

to the best reported.
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ABSTRACT
Soil-dransmitied helminth (STH) infections represent 2 major public bealth problem in poor and developing
e Swol ples were ex d for helminth eggs by quantitative (Kato-Katz) techmque 1o determine the

prevalence and intensity of imestinal parasitic infection 98 schoolchildren aged 910 yoars were envolled The
prevalence of STH infoctions was 42 (42 85%) Detected parasite was 4 lumbercoides 42 (42 K570). Socio economic
status played a significant role in this study Children from Ryan International School with higher environmental

| sanitation camicd no paravites. A towl of 14 (38 KK%) females were infected while 28 (45 16%) of the males were
infected A higher percentage rate occurred among males than females though no sssocistion was made between the
senes 56 (57 14) were found not infected

KEY WORDS: Aurangahad prevalence, School-children, Soil-transmitied belminthiass

INTRODUCTION
The World Health Organization (WHO) estimales that more than one billion of the world's population o chromcally
affected by STH infecuons, which are closely correlated with poverty . poar environmental hygiene and impovenshed

health services Intestinal helmunthiasis are among the most common abie ¢ of school-age children (n
cenain communities and tend 10 occur #t highest intensity in this age group (Olsen 199%) In parucular, there »
evid 10 support L hip between belmunth infections. malnutrition and chuld development, with negative

consequences for cogmtive function and learming ability. The objectives of this study were to ientify the prevalence of
soil-t tied hel h nfections o the population of Ryan International School children's and @ evaluate its
relanon 10 age and gender

MATERIALS AND METHODS

Study area and population

Ninety eight school children, age 9-10 yeass in Ryan International School, Aurangabad district, Maharashira state was
randomly selected and investigatod for thew intestinal helminthic infections between December 2004 and December
2006

Sampling method

The pupils were educated on the causes of ilestinal belminthic infections among school aged children and they were
convinced that every child ought 1o be free from such infections, thus the necessity of participating in the research work
was appreciated by them Thereafier, wide mouth corked stenle botties were given to the pupils for the collection of
Mmlunp&anboaxMmeaMmuwewucmlwwpmlmw
collection of demographic information such name (optional), age, sex, 1ype of wilet and water facility used, number of
mdividuals 10 the house, parcols occupation, religion, foot were habits, pet/domestic animals reared, regulanty of
dewormung ctc. and sccordingly labelled (ID)  Defecating site (open or modern sanitary lainng) were recorded for
socio-econonuc conditions The children’s age were obtamed from school record. The pupils were taught how 1o
collect swool samples with the md of theu teachens, the questionnaires were correctly filled The height and weight of
the pupils were taken in the morning of the following day as they submunied their stoo) samples between 7 30 and ¥ 50
am The stool samples were properly labeled and were carned in a cold box filled with Ice packs and transported 10 the
private laboratory for analysis. The samples that could not be analysed immediately were preserved using 1 0% formalin
until they were examined (Cheesbrough, 1998)

Anuslysis of samples
Stool analysis was performed using the Kato-Katz technigque. (World Health Otganisation, 200%). All the shides were
read by one medical doctor specialized in parasitology and ¢ y of the reading was assured by second readings
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perforined in 20% of the shides randomly selected Intensity of infections for each worm was defined according to the
thresholds proposed by WHO Experts Committee in 1987 The following data were collecied for cach chld weight,
height, mtectwon for 4 lumbricoddes. T trichiues and hook-worm

Statisties
Mast of the collected data were analyzed descriptively and some were statstically amalyzed using 12 test, 10 assess the

significance fevels of any differences found
RESULTS

A total of 9% schoolchildren were invited 10 particspate and 56 (67 4%) provided propet stool samples and compleie
mformation. Among these, 28 (45.16%) were males and 14 (38 88%) females were infected The mean age of the
chikdren was 9-10 yeans An overall prevalence of 42 85% (42 out of 98 chldren) The prodominant parasite involved
was Ascuaris fumbracondes which wits obscrved in 42 (42 85%) of the students (Table 2). Among these 36 (57 14%) was

found not infected
Table 1: Intestinal Helminthic infection in School Children according to age & sen.

Age | No,of samples tested No. of infected cases
(Years)

M F T Male %% | Female %% | Total .

910 62 16 98 pL] 4516 14 18 88 42 | 4288

Table 2: Prevalence of A, lumbricoides in infected school children

Age Helminthy Total e
(Yean)
v-10 Avcaris- lumbricondes 42 4185

Graph-1 Showing prevalence of age and sex
100
”w
no
70
“wo
0 -Male
@ - female
g : « Total
10 3
o
No. of No.of sve  prevalence
ramples ramples
tested

DISCUSSION
Soil-tramsttied helminths remain prevalent theoughout  the developmg world where levels of personal and
environmental sanitation and maternal education are low Pearson (2002) In our study, 42 85% of the children were
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infected with o of Hiese Tedminthis Sinilar reanlis Bave boen given by Limdo ef al (2002) Magority of the incidern cs
teported in viious parta of the developing world fall hetween 17% amd 706%  Andiade of sl (2001), amd Wariw
(1994) Hawever both extremely bigh Carme 13, et ol (2002) wmd low meidences Permmndo SEE et ol (2002, have nlver
been teported A fumbricondes prevalence superceded all parasites by showing a pasitivity ol 42 KA% Howeves,
incidences Jower than W% hiuve been teported i The zonal level provalence of Ascaris Tarbirscoidens 2.7, ook witin
9.7, and Tochurs tochmma wan 2 6 tespectively (King, 201 %)

ARAL

Higher pataxitic infections were observed amuong mabes compured o Jemabes i this study although the difference was
ot statistically sigmificont has pattern of parasitivm with respect to gender of the students could best be attribated fo
Nigher hypiene Tevel sotmally observed wmong the females of this age bracket compared G theie mide” s counterpar
The eabes in this age group sre nvobved in reereation and sporting sctivities st exposes their skin o contact with wnl
therehy exposing them to Avcatis infection. Males wre genctally more active wmd playfal aned are Tess caretul ansd fess
disctiminstory abowt what they eat which may make the spread of the infection civler and faster among the male
students This conld wlso explain why the prevalence of  infectiony was higher in mmiles (45 16%) than i females
(K BR%) showed in Table- |

Lisventiggators from elsewhere have reported hgeber previdences eather i females (Ragoswons of ol 19985 o mnles e
differences in findings among the studics can be explaimed by variations i geography, socio-cconomie conditions, il
cultaral practices of the population under ¢ leration. The cotegory of the study population, the methods employed
for stool examimation, and the time of sudy may also have contributed to the ditferences.

However, our study showed a 42 85% prevalence rato, o higher helmimthic mioction tate than a study i subutbu
Nakhon Prathom Province, which found a 0 5% infection rate (Ngrenngarmlent of af - 2007) T the border area of Nan,
Kanchanaburi and Srakiew the study showed a similar prevalence of 35 K%, 404% and 49 3%, respectively
(Mapanich ef al , 2004), Lighty seven percent of people wear shoes when they go out or go to work. O study tried to
use various techmques for determining parssiic infection

The prevalence of A lumbricoides was stmlar o the study conducted m b mhabutants of north Chejpu (Byong Seal
(1972) but not comparable with the studies conducted by Wani (2008) in Kashimin villey, Todin where the prevalence of
Avcarss lumbwicoides was higheat (08 30%), Tollowed by Trichures- trichinea (27 92%)
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CONCLUSION
Intections could be mimmized mmply by giving them proper health education i chstoom which will muke then
aware of mode of transmission of mlection 1o which they are prone and alue help i protecting themselves Trom

paranitic mfection by taking precautionsry measarcs
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ABSTRACT

Keywords

The cilintes are one of the most imp
waters of lake, pond, oceans and souls with many ecto and endosymbiotic members, as
well & some obligaie opportunistic parasites. Free living ciliates are found in fresh.
manne, esiuarine walers and in the soil. The present species described as Shiomychia
pastlara Ehrenberg (1830), (0. F. Muller, 1786) Ehrenberg. 1835 (O, F. Muller, 1786}
Ehrenberg, 1838, S pustiata (Deshmukh, 2010) has found in fresh water ponds,
ditches and sireams, especially more abundantly in rain water bodies of Nashik districe

everywhere in

groups of Pr

Ciliates,
Protozoa,
Estuanine waters, Soil

Introduction

The cilistes are one of the most impoctant groups of
Protozoa, commaon almost everywhere there is water (lske, poedd,
and oceans) and soils with many ecto and endosymbrotic
members, 25 well as some obligate opportunistic parasites. Free
living ciliates are found in fresh, manne, estuarine waters and n
the soil.

An excellent source is u shallow semi permanent pond in a
farm yaré. Any stream large or small, o any freshwater hole,
lemparary or permanent, water at the base of aquatic plants is
Ikely 10 be @ valuable source of matenal. Such places as moist
crotches or bark (crevices) in trees or any other moist or water
containing silt, floating algal mats provide food. Cilia covering
the body of the organism or o part of il, a majoc defining
characienstic of this group and hesce the phylum name
“Ciliophora™.

The cilistes possess & marked variety of motile systems
based on ciliary motion. Thus, the organisms are able to move
through the environment in search of prey often with remarkable
agility and swifl or when Y. o create a flow of
waler camying food to the organism. The arrangement of hair
like organelles on the cell surface and the degree of covedinated
action made possible by close pe ity of the cilia vanes
considerably among the groups.

A cirrus is a composite group of cilia (a few 1o hundreds of
cilia) ofien tapering toward the distal end and acting in unison
Typically they are found in localized regions on the cell surfuce.
When the cim are largely localized on the ventral and aniersor
surfaces, the cilistes are charactenzed as hypotrichs, signifying
that the cim are positioned beneath the cell In oiher species,
cilig are arranged in spirals (e.g. Spirotnichs) or in ribbon like
assemblages near the anterior (sometimes broader end) of the
cell. Although many ciliates exhibit rapid and impressive
locomotion, others such as suctoniun are sedemary and lack cilia
duning most of their life cycle These feeding (trophont) stages
are anchored to the substratum by a stalk or other form of
holdfast.
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all.com
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Ciltates in general have great power of segeneration, snd the
process like reproduction is moce complex, 4 mussing part can be
replaced by simple growth. Unlike eukaryoees, ciliates have two
differens noclei; large polyploidious macronuclews and smaller
diplosd microaucleus, The former is imponant for protein
synthesis, and lutter foe reproduction. The macro nuclei must be
regererated from the micronocled, In most, this occurs during
sexual reproduction which is not usually through syngamy but
through conjugation. Joblet (1645-1723), has done pioneer work
on ciliature, nucles and contractile vacwoles in ciliates, In the
cighteenth century Muller {1773, 1776 and 1786) gave the first
extensive axosomic account of all protozoa.

Extensive studies have been made during the fast 80 years,
with numerous outstanding and noteworthy contnbutions in the
field of Protozoalogy, covering cytology, cytochemistry,
structure, life cycle ransmission, evolution, and ultrastructure;
and inter relationship a verity of pr g

Although all cilistes conform, more or less, 1o the panciple
of nuclear dimorphism, they vary greatly in shape, size and
number of mucler. The macroaucleus may be single compact,
rounded or kidoey shaped,

In reproduction by binary fission, the macto and
micronuchei, either or both, divide: so that the parental nucle are
equally represented in both daughsers, During sexual process of
coajugation, two individual (the conjugant) unite temporarily.
Micronuclews, or micronucles, of both divide twice. All but one
of the resulting micronuclel in each conjugamt degenerale and
disappear while the remaining one divides unequally formung
two pronocles. The smoller ome is active, migmtory, male
pronucleus and the bigger one stationary, female, proaucleus
The male pronucleus migrates into the oeher conjugant and fuses
with its stationary pronucleus forming a zypote nucleus or
syncuryon. The two conjugants then, separate and are known as
the exconjugant These differ from ordinary individuals in
having only a single nucleus, for the old macronucleus by now is
1n the process of losing ils sdentity and being sbsorbed into the
cytoplasm. The way in which the macronucieus disappears.
vanes considerably i different ciliates. During subsequemt
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divimons the syncaryon gives nise to both macro and
mucronuc et

Endoplasm is the seat of the main metabolie privesses. The
endoplasm &5 completely enclosed Dy cortes except at two places
where it is brought into contact. temporaniy or permanently,
with the outside world. These are the cell mouth (C¥tostome) and
cell anus (cytoproct) Food is taken in by the cytostome and
Sarrounded by 2 wvacuole into which digestive enzymes are
secreted. The vacuole circulates slowly in the intenor of anunal
duning which time its cintents are digested and absorbed through
¥ wall and finally Sroggix 1o the site of cytoprovt which opens
10 discharpe the undigested matter. In some ciliates the pant of
the endoplasm immediately adjoining the mowth forms a faurly
well defined oesophagus like tube and among some groups of
holotrichs this is sumounded by a senes of parallel rods
(Inchites) of unknown ongin, sometimes elaboeste enough to
form a basket like structure

One or more contractile vacuoles are present typically in
freshwater ciliates 1o regulate 100 balance of the cytoplasm and
expel excess water. Vanoos extrusomes (ejectile organelies)
occur beneath the surface of the cell including mucocysts that
secrete surface substances either to coat the cell to improve its
immediate environment, provide material for <yst walls of ad in
the capture of prey.

Most cilistes feed on smaller ocganisms, such as bactena,
aigas and detritus swept into the mouth by modified oral cilia
Feeding consist of two processes each of which may himit the
sl rate of feeding The finst one is the process of
phagocytosis. Le. the enclosure of a food particle in a membrane
covered vacuole in which digestion takes place. In ciliates this
OCeurs o 2 special site on the cell surface called cytostome or
cell mouth. Cytestome is simply a two dimensional aperture and
mos commonly permanently open. It is covered by a single unit
membrane from which food vacuoles are formed. Food materials
first pass into the endoplasm of the organism viz 4 move or less
distinct cytopharynx. It may open directly to the exterior or be
sunken It 2 depression or cavity or some kind, such as atnum,
vestbulum or buccal or peristomial cavity,

The cytostome is often associated with vasiogs organelles in
the surrounding cytoplasm in particular bundles of microtubules.
lxerphyawkmthemspono(capmﬁpmiduonme
surface surrounding the cytostome. A vanety of ciliary’s and
other organelles serve to concentrate or retain food particles,
Material and Methods-

For the study, the water samples were collected from
different parts of Nashik dist (Deols. Kalwan Nandgaon,
Surgana, Sstana) of Maharashira state. Water samples were
collected in wide mouth, stenilized glass bottles. Due care was
taken and the samples were collected from where the submerged
plants and decaying leaves were present. Mostly the samples
were collected duning moming and evening. The temperature of
:henmpkbaxksummanmnedmmmehdpoﬁcebaga

Rapid movements of ciliztes make it difficult to identify
ciliate species. To immobilize their movements methyl cellulose
solution was used.

Culture methods -

For cultivanion vanous media are used such as
* Hay infusion
* Wheat infusion
* Rice infusion '

Hay infusion was good for Snlonychia and many other
ciliates species. Rice grain infusion is also best for the Vorticella,
Stylonychia and Coleps species.
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Water sample 1 obained from different water bodies
contains a miver of onganism, by adding any tpe of culture
media (Wheat or nee infusion) can generally nse the nunsber of
certam ciliate species (by nsng the bactenial  population
preseathin the water sample, but often Tower the tmber
species. However the rough sample containing several ciliates
and unknown bacterial and algal Qoms can be obtained for
several weeks. Selection of a particular ciliste species and
cultunng it in the solation of organisims other than its prey inay
obain a greater degree of control over a cultore,

The chowee of culture medium depends largely upon what
the ciliate foeds. Many feed upon bactena and that is why many
of the media commonly used are designed 10 emourage the
growth of bactenal populations. Different culture medin ang
methods published by Mackinnon and Hawes (1901), Kirty
(1950) and commitice on cultures, Soviety of Protozootogist
(1958

Culture were examined under low power and then 1o high
power microscope taking cane 1o focus at all levels i the culture
watching for movements of any kind. Movements of ¢ilintes
were also trapped in video camera (oe the proper umdenstmling
Dry silver impregnation was used to study infraciliatuee of the
cilintes. For the permanent shides the ciliates were fivesd i tenms
of number of individuals and species compsitivn. Methyd
cellulose has been found oo many advantages. as it arrest the
movement, ciliates can be wentilied by their appearance The
species identification has been made mainly on the basis of
amangement of cilia, size and shape of body and stnucture of
nuacro and micronucleus,

Discussion and Results-

Perventage of prevalence of Styloevvhic pustulata i fresh
Water during the penod of January 2007 to December 2008, for
the two years
Table 1. Showing month wise prevalence of Stylonyehia Sy

in freshwaters of Nashik Distriet during the your 207

Sr Total No.of | No.of S of Total
No [ Month | samples wve samples | Prevalence
Exainined
1| Jan07 ]3s o 1
T | Feb07 | s 7 [FR1)
3 | Mar0? | 4 6 12717
Kl 7 {60 O 1000
3 | May07 |6 5 520 |
6 | Jon0? | &7 5 nw
T |07 | sS4 21 I$ 89
) Aug07 | &7 20 sw
9 | Sep07 [ 88 W
10 | Oct07 | &0 18 14
1) Nov-07 | od 0 1508
12 | Dec07 | a9 49
Total 677 120 1561
Sl — o

S D D g T o b b B B0

‘s'.!!unl.l_llll.ll
| HRRHIERENEEY



e

N K

Table . Showing month wise prevalence of Stylonychia in
[reshwaters of Nashik District During the year 2008

L7 Tenal Noof | Noof % of Total
No | Monts | samgles ave Hosts | Prevalence
£ 4
1 | JandS | 88 T 1029
2 | FedOs | 84 10 11 %0
3 Ma 08 | 79 § 633
2 [ Ap0S | &9 4 h
15 | Mayos a2 3 134
|6 1lunok |80 1L 1236
EERETTEED 19 2021
[ | Auz08 |80 27 1) 78
|8 | Seps |89 17 19.10
10 | Oct08 | £7 12 1379
11 | Novd$ | o9 e 1304
12 | Deco0s | 77 9 1169
! Total | 937 133 1404
WL Wy - e
Dot Parng T o i e S, S0
"
®
"
e L

During the period of two years (Jan.2007 to Dec. 2008) a
total ber of water ples 1624 were ex d, 259 of these
were posstive with free living ciliate Stvlomychia pusralara.

In the first year (Jan2007 1o Dec 2007) 677 fresh water
samples wene examined. 126 of these were positive with free
lving ciliales The percentage of prevalence of free living
ciliates was about 18.61%

In the second year (Jan. 2008 to Dec 2008) 947 fresh water
samples were examined, 133 of these were positive. The
percentage of prevalence of free living ciliate Stylomychic was
about 14.02%,

A month wise asalysis in first year (Jan.2007 to Dec.2007)
shows the maumum percentage of prevalence during August
(33.75%) and minmmum in May which was only 8.20%. and

im Lo mod inr g moeths.

Duning the period of Jan 2008 to Dec.2008) maximum
percentage of prevalence of this ciliate was showed again during
July (33 75%) and lowest in May (484%) and minimum to
moderate in remaining months.

The patern in both the years suggests that the peak is soon
after the monsoon rain. The percentage then gradually reduces at
the end of the winter months and reaches o low with the onset of
summer. The details of the number of water samples examined
and the moath wise prevalence ts shown in Table Nol and 2.
Description of the species

Synonym of Snionychia was descnbed by O F. Muller
(£786) later Keroaz, tha Andre, (1916) had given the name
Prosopsenu. Ehrenberg, (1838) included this genus i Family
Oxytrichidae. The species which are included in  genus
Stylonychia are inflexible, elongate, oval, Gorso-ventrally
flattened body with & large and powerful AZM supported
antenocly by & collar 2 rows of marginal cim not continuous
posteniorly, but 3 long, strong and prominent caudal cirmi present.
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The genus has the typwal [ronto-venmtral and wransverse
arrangement of cum wath 3 sirong antenior fromal am The
dorsal surface has several longitudinal rows of shon cilia
Macronucleus in two parts each with an adjacent micronucieus
Several species have been recorded

Undulating membrane is present n Stylonychea pastern. One
nght and one left row of marginal cun. distincily separate
postenody. Presence of six dorsal Aineties, coudal cim present
and often distinctly elongated, which have, however, a more
slender and Nexible body and intersecting undulating membranes
There are two (two distinct segments' of one macronucleus)
macronuciel preseat which are oval in shape with single
sphencal 10 ovord mucronucieus each.

The genws Seyfonychea has following species
S pustuiara Eheenberg. 1838

S mpytilus Ehrenberg, 1838

S, putnina Stokes, 1885

§ notomorpha Stokes, 1885

Description of the Stylonychia pustulata -

The present species descnbed as Snilomychua pusiulasa
Ehrenberg (18M)), (O. F. Mulier, 1786) Ehrenberg, 1835 (0. F
Muller, 1786) Ehrenberg, 1838, S pustulata (Deshmukh,
2010) Present authos has found this species in fresh water ponds,
ditches and streams, especially more abundantly in rain water
bodies of Nashik distnet

Body s inflexible and elliptical, It 1s measures about 44 10
125um in length and 22um to Slum in width Both amtenor and
posterior ends are rounded and more or less paraliel.
Macronuclear segments two which are ovoud in shape. Each
macronucless is measures about 14 10 16um 0 length and 6 to
Sum in width, lying lefl of the median. Micronucler are two in
number, they are small spherical, each in close contact with one
of the mscronuclear segments.

Contractile vacuole is single, It measures about Sum 10
Hlum in leagth, present at the mddie of the body Endoplasm
was seen bright yellow in colowr in living condition. Food
vacuoles are few 10 moderate in number. The large size food
vacuole is measures about 27 1o 32um in length

Movement moderately slow, gliding. and ofien standing
still for sometimes, rottion, around the loager axis on
disturbance. The presences of vanous cim are the organs of

swimming and gliding locomxtion, Marginal cimmt are measures

about 12 to 16em long. Right masginal row is composed of many
more ciemi than the et one. Three amerior frontal cim enlarged,
which measures 19-23 um in length. Four posserior cirn,
arranged in an oblique hook-shaped row, and one enlarged
buccal cimas. Two postoral and three ventral cieni are present
Transverse cirmi are five in number they measures sbout 20-24
um in length. The Caudal cirmi are three in number; they are 16-
25 um in length, very stiff and projecting lateraily.
Comments

Body of present spectes 15 ovond 1o reniform, inflexible and
clliptical, with short dorsal bristles. Theee long sulf caudal cim
are present and hence it is belongs to genus Sronychia. This
genus is first reported by Ehrenberg. 1830 Luter many workers
reported different species of this genus. Kudo (1966), Bick
(1972). Berger & Fossaer (1997), Lynn & Small (2000),
reparied the different species of the same gesus. Srlonychia
pustulata was identified by the shape of the body, the
arrangement and the number of conical elements, the mode of
I and phological sumilanties in number and the
positions of cirm. Movement moderately stow, ghiding, and ofien

ding sl for r , around the longer axis on
disturbance
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N Tl_bl_r_ 3: Comparison of different species of genus Stvlonychia with present species, S. pasrulata
St ] Particulary [T 2 K] 4 5 6
Ne S pustulana 5 mynbws S putnina S notampspha 3. pustulats 5 pustwlata
Ehrenberg. Ehrenberp, Stokes. Stokes. (1§85) Deshmukh, (2010) | Present aothors
(1538) (1838) (1885)
| Body shape Ovend Elongate Elongate Elongaze Ovoud Ovond
e
< Body Lo 150 um Lo 100 oL 125 oL 125m L- 55 to 65um | L-44 to 125om
| dimensiom 300am 150umn W- 3016 Jum W-22 10 &1um
3 Macronucle 2, ovasd 2 2, ovoud 2, ovosd 2. ovosd 2, ovaid
4 AZM 173 body lengeh 1317 body | 13-12 body | 113.172 body | 173 body length 1Y of body
T length lengeh length
b Habitat Fresh water Fresh water Fresh water Fresh water Muddy sl Fresh waser

AZM - Adoral zose of membranelie

Body of present Species 15 ovoid and hence similar 1o
previously described species § pustulata but differs from S
rmytilis (Ehrenberg, 1838) which 1y clongate and has anterior end
wider than the posterior. § putrina (Stokes, 1885 Deshmukh,
2010) 1s elsngate and anterior end is not wider than posterior but
antenor end 15 somewhat conical and rounded postenior end
while in present species anterior end is rounded and posterior is
broadly potnted and hence present species is also separates from
5. putring. It also distinguishes from § notomorpha (Stokes,
1885) which has vomewhat conically rounded anterior end and
body lutezally narrowed in some cases.

In body d when compared

with other species of
small among all the
previous ones (Table. ). Present species has 3 10 § fromtal, 2
Post oral, 3 to S ventral, § transverse and 3 caudal cim amd
heace simular to all the species of genus Stylonyehia which also
has 3 frontal, 3 ventral, § transverse and 3 caudal cirri

AZM in present species also covers the one-third pan the
body length and hence this species is resembles that of §
pustidata but differs from § putrina (Stokes, 1885), 5. mytilux
(Eheenberg, 1838) in which AZM extends one-third to one-half
the body length. It also separates from S, natomorpha (Stokes,
IBBS) in which AZM extends up 10 one-half the body bength.

Present species has two ovoid macronuclel and hence
similar 1o all the species of genus Stylonychia.

Presem author compared presemt spocies with all the species
of genus Stylonyehia and found morphologically close similar 10
S, pustulata (Ebrenberg, 1838 in body outline, length of AZM
and hence redescribed as a Stylonychia pustulata

.,

(T A i
Figure - Stylonychia pustulata
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INTRODLCTION Lamallidens marginalis with respect to local

The process of digestion in bivalve ma be of the
Somach and curxcel budar dagestion in stomach and extrs
cellular digestion in stomach by dissoiution of the
crystaiime style. (Morwon, 1977 ). The digestive wbcle m
the Egemive drviraculs 2023 1 the phases of absorpticn,
Ggrston breskdown and reformation. Studies on the
pivalve g and the process of focding and digestion have
S smed e sarious cell fypes in the digestive tubules
of bivalve endergocs & patern of Cylological and
structurs] changes in sccordance with rhythm of
eonizonmers (Monon. 1983, In the present stady 2 habas
of Lomallidens morgmalis i 3 narrow oval pond in the
dowmstresm viciity of the Chankapur dam. The flow of
water in the pond s mainly from the opening of the gates
of dam In raimy season pond gets flooded with muddy
fast curress of water In the remasmng penod of year,
moderate flow or caim. clear water in the pond. Thus the
pond remains full of water throughout the year. In this
study amempt has been made o find out whether such 2
pattern of cytological, cychic changes exisis in

environmental conditions of the animal habitar,

L mmallidens marginalis inhabdit in narrow oval pond
shout 100 130 me created due 10 southward passage of
rma river away from the Chankapur Dam. This dsm
w2 construction duning the year 1974-75. The flow of
watzr in the pond is mainly from the opening of one of
the gates of the dam once in 2 month throughout the
year. Duning peak monsoon the pond get flooded due to
frequent opening of the gates of the dam, with muddy
fast current of water stirring the whole water of the pond
tharoughly. In remaining period of yzar, moderate clear
water current stirs the pond slowly. Thus throughout the
year pond remains full of water

MATERIALS AND METHODS

The collected animals of each lot (June 2013 to May
2014) were brought 1o the laboratory. The shell valves
were removed and animals were fixed in Bouin's Hollande
fixative for 48 hours. The renewal of fixative was done
at every 150 20 hours. Then animals were dissected for
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Table 1 : Local environmental conditions of the habita of lamellidens marginali in the pond of Girna river near Chankapur
=3 b:::‘\lel:lh (hours) Temp (O¢) Rainfall(mm) et

Month i ™ Min. Max, Max. Min, Max,
June-2013 1300 13.12 2150 30.0 162 ;5) :;
July 139 132 21,60 25.40 188 ” =

[ August 1251 1237 20.80 2708 138 : 2
September | 1221 1207 2140 30.20 241 3 4
October 1151 1136 21.50 3110 16 49
November | 11.21 11.09 13.80 30.04 5 33 67
December 1o 10.56 06,08 1160 - 25 88
January 10.57 11.03 11.02 29.0 - 32 91

[ February .14 .19 9.0 30.02 10 10 59
March N4 1158 17.01 3530 - 2 70
April 1213 1230 17.00 39.07 : 16 69
May-2014 1244 1256 17.0 20 z 25 72

Table 2 : Cytological changes in the digestive tubules of lamellidens hepatopancreas tissues. These tissues were processed
marginalis in the habitat of Gima river, Chankapur, Dist,

through ethyl alcohol and toulene. Then material is

Nashik embedded in paraffin wax (58-60°C). The above
Month | Date Fortaight | Phase of tubule mentioned paraffin wax block preparation procedure was
— 81062013 | New-moon | Absorption repeated for each lot. The sections of each lots of

= hepatopancreas tissue were taken at 6 um. The spreading
fl-moon  |F ntal les X . . v >
231062013 | Ful a0 i esh of the section wax ribbon is done on micro slides as per
O o B ) the lot. The processed micro slides were labelled by glass
22072013 |Full-moon | Fragmentation spherules | marker and stored in slide boxes for staining. The micro
[August (6082013 | New-moon Fragmentation spherules | slides of each lot are processed for Mallory's staining
21082013 | Full-moon | Fragmentation spherules | procedure and sections are mounted in DPX. After drying
—— - . the micro slides are cleaned, labelled, observed and
September | 5/092015 | New-moon | Absorption 5 . . !
e i : selected micro slides are separated for photo micrography.
. 197092013 | Full-moon | Fragmentation ka: By observing the micro slides of each fortnight and result
October W23 | New-moon "l)ld.'le | nf work s ﬁmlizcd_
1811012013 | Full-moon | Absorption l RESULTS
November |3/11/2013 ’f""'“‘”“ AW"°” 1. Local environmental conditions of the habitat
1012013 | Full-moon | Holding of lamellidens marginali during the study period
December [2/122013  [New-moon | Absorption Le. from June 2013 1o May 2014.
17122013 (Full-moon | Re-organization The data of local environmental conditions that isday
January | 01/012014 | New-moon-i Holding length, rainfall, temperature and humidity of the habitat
16012014 | Full-moon | Absorption of lamellidens marginalis in the pond of Girna river near
3010172014 | New-moon-11 Absorption Szzshazzigrlm'llz’?"'q“h':" arc.:’i‘\'ern in Table 1. The
‘ : ecled inevery fortnight for a period of one
February | 141022014 | Full-moon | Holding year from June 2013 to May 2014,
4 |[New-moon-1 | Holdi :
March 1032014 | New-moon-1 | Hol ‘"“ ) The day length is more than 12 hours from A pril new
160032014 | Full-moon | Absorption moon (12.13h) to September full-moon (12.7 h), while in
300372014 | New-moon-11 | Absorption the remaining period of the year the day length is less
April | 15/0472014 | Foll-moon Absorption than 12 hours. The highest day length is recorded in June
29042014 | New-moon [ Tiokding — full- moon (13.12 h), while lowest day length is recorded
oy 1G32014 [ Fall-momn~{Fiokding —_ !;\ hl:zcemb:rhf:ll-moon (10.56 h) in peak winter season.
== 1 ata of the rainfall reveals inf;
SOSAIY [Newmoon | Abrormion Hstarind reveals that the rainfall starts in

on increasing in July while slight decline in



Impact of local environmental conditions on feeding and digestion of L. marginalis

Fragmentation ;pf\erules

Plate | ; The digestive tubules Stages of Lamellidens marginali



1 C.D. Ssokarand V. K. Wahule

August and reaches highest in September (241 mm), and
obtained lowest in October (16 mm). The monsoon is
over after October but few showers in February. The
temperature increases from March to May and decreases
minimum In December to February. There is slight
fluctuation in minimum and maximums temperature is
from June to October while broad range in minimum and
maximum from November to May. The minimum
temperature is recorded in December (6.05°C), while
maximum value in May (42°C). In December {peak
winter) there is broad fluctuation in minimum and
maximum temperature. The highest value of humidity is

recorded in June 1o February except the November, while
minimum value is obtained in March to May.

2. Cytological Changes in the Digestive tubules

In the histological preparation of digestive diverticula
1s found to be more or less constant in different specimens
in a given fortnight. It is also observed that in different
environmental conditions the digestive tubules are
generally typical in all the animals in the fortnight samples,
The structure of the digestive tubules (Morton, 1970;
Robinson e al, 1981) can be interpreted as in four phases:
holding (type-1), absorption (type-Il), fragmentation
spherules (type-111) and reorganization/ reconstitution
(type-IV). In the present study the pattern of digestion

within the population of lamellidens marginalis has been
analyzed in the sequence of events occurring in four
phases (Plate-1). Since the samples were collected every
new moon, and full-moon days over a period of one year
cycle, the quantitivate ‘examination of tubules did not
reveals homogenous but synchronously cycling However
synchronization in certain phases of digestive tubules could
be made with the change in the environmental parameters
and food availability occurring in different seasons. The
digestive tbule of lamellidens marginali has been shown
10 be composed of two types of cells, the digestive cells
and the basophil cells (Tantiwisawaruji ef al, 2011), In
lamellidens marginalis the two cell types are
distinguished as basophil cells lying in groups in the crypts
of the tubules that separate larger group of digestive cells
(Plate-2). The basophil cells stain much darker than the
digestive cells in Mallory’s triple stain and consequently
casy to recognize. This group of basophil cells eventually
form anew tubule by mitotic division observed in March
new moon-1, which eventually leave the old tubule, leaving

one or two young cells in the old tubules 10 repopulate
the empty old tubule.

The cytological changes in the digestive tubules
correspond 1o feeding and digestive sequence
predominating in different fortnight of monsoan, post
monsoon winter and summer. Before the arrival of food

in the lumen of digestive tubules are in a holding phase,
the digestive cells having low appearance. This phase is
observed in October new-moon, November full-moon,
January new moon-l, February full-moon, March new-
moon-1. April new-moon and May full-moon. On the
arrival of food the digestive tubules shows the absorption
phase. At this stage the digestive eells increases in height
as the cells fill up with small particles (Loba Da Cunha,
2000). This phase is observed in June new-moon, July
new-moon, September new-moon, October full-moon,
November new-moon, December new-moon, January
full-moon, January new-moon 11, March full-moon,
March new-moon-11, April full-moon, May new-moon.
Following the absorption and intracetlular digestion, the
digestive cells undergoes a process of breakdown in which
the apices of the cells are pinched off to form
fragmentation spherules, This phase is predominant in
June full-moon, July full-moon, August new-moon, August
full-moon, September full-moon. The fragmentation
spherules phase is succeeded by a phase of reorganization
or reconstitution during which the digestive cells resumed
their low profile and resort to the holding phase. This
phase was predominant in December full-moon. No

fragmentation spherules were seen duning re-organization,
holding and absorption phases.

The digestive cells are responsible for the absorption
and intracellular digestion of most of the food ingested.
Assimilated food is presumly passed out from the bases
of the digestive cells into the bathing hoemocoelic blood,
where as the waste material products of digestion are
packed as fragmentation spherules 10 be budded off

n.picall_x into the tubule lumen and returned to the stomach
for discharge from alimentary canal.

DISCUSSION AND CONCLUSION

The morphological differences in digestive gland
tubules are due to changes in the digestive cells, which
make the tubule as food is received and digested
intracellular (Owen, 1974: Purchon, 1971 ). The studics
of Morton (1970, 1983), not only support the view that
bivalve is discontinuous feeder but also shows that the
structural changes in diverticula are accordance with the
rhyl.hn? of the environment. In present study, with
bcgmmng of the rainy season (June) till the end of heavy
rainfall {(Sepiember) the digestive tubules in the
lamellidens marginalis shows mostly absorption and
fragmentation spherules phases. This can be related 1©
nbux_!danl food and the cells rapidly fill up with food
particles. Due 10 heavy rainfall and speedy current of
Water over the animal bed stirring the detritus material in
the pond water, which is available to mussels shows
continuous cycle of digestive tubules, This is probably
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Plate 2 : Structure of digestive tubule

shows that the absorption of food could occur
simultaneously with the breakdown of the cell and
elimination of large amount of waste material. While in
winter and summer from October to May only absorption
and holding phases in the structure of the digestive tubules
are seen, These phases are considered to occur due to
less food availability and fluctuation in environmental
parameters (McQuiston, 196%; Koukouzika et al, 2009),
From January full-moon to June new-moon period of
absorption phase of the digestive tubules is extended in
lamellidens marginalis due to reduced water current
and decrease food availability making the tubules to
remain in either holding or absorption phase.

With the close of monsoon from November new-
moon the absorption phase again extended till December
new-moon. This is possibly correlated with longer feeding
period under short supply of food. In this winter period.
short day length low temperature, weak water current
over animal bed, the digestive cells appear partly full of
food and breakdown 1s not complete. It is pertinent to
mention here that the temperature decreases with the
onset of winter 1. ¢. from November. and no feeding occurs
for a short period in December full-moon, during which
the tubules show the reorganization nhase and prepare
for holding phase in subsequent period of the peak winter
season. It is likely that under such situations starvations

effects can be imposed upon the animals (Winstead.
199%). With the beginning of bright sunny days leading 1o
calm water in pond, to clear cycle exists betore and afier
the reorganization of tubules. The absorption and
fragmentation spherule dominant before reorganization,
while in later period is holding and absorption and
absorption phases

Morton (1977) summarized the process of feeding
and digestion m Crussostred gigas which are influenced

by tidal variations, seasonal and local environmental
changes, In the present study in lamellidens marginalis
have shown that an apparent cyclic pattern of feeding
and digestion relative to freshwater current over the
animal bed in monsoon and post monsoon is possibly
related to greater pumping of water and long feeding. In
this season the greater pumping of water and long feeding
is possibly related to greater water currents that occur
duc to rainfall. In winter and summer it is possibly related
to comparatively lesser pumping of water caused shornt
feeding that occurred during hours of day light. The day
light is longer during summer and shorter in monsoon,
mostly could due to raining (Morton, 1971; Riisgasrd ef
al, 2003). The seasonal rhythm becoming one with the
seasonal pattern of water current over the animal bed
which mught be modified by the semi seasonal winter
and summer pattern of water current over the animal
habitat, and seasonal variation of water current create
the complex pattern of feeding and digestion as seen in
lamellidens marginalis from Girna river (Hawkin ef af,
1996; Kittner and Riisgarsd, 2003).

The study reveals that more food is taken up and
utilized by the animals from June full-moon i.e. the
beginning of monsoon till the December new-moon. Later
on with the variation of the environmental conditions and
decreased food availability in surrounding water occurs
low food intake. The environmental conditions are more
evident with regards to the temperature and water current
over animal bed in the pond of Gima river. The samples
have been collected on every new-moon and full-moon
days over a period of twelve months, there appears to be
no direct co-relation with the lunar periodicity and cyclic
changes in the phases of the digestive tubules. Hence it
15 assumed that the lunar periodicity has no direct impact
on the feeding and digestion in these mussels Increased
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holding phase may result in the succeeding period of
dominancy in winter for lesser utilization of the digestive
enzymes and lesser body tissues to breakdown and
reform. The food availability at this time decregses from
the surrounding water. The process of new tubules
formation occurs particularly in March new-moon [ dunng
growing periad (Morton, 1969). So the processes feeding
and digestion in fresh water bivalve like lamellidens
marginalis the possibly may co-related with seasonal
varnations.

The first rainfall in June is the period of longer day
length show the phases of absorption and fragmentation
spherules predominate till the end of monsoon (Junc4o
September). While in post monsoon period the phase of
holding oceurs (October new-moon). After post-monsoon.
results in predomination of absorption phase (October
full-moon, November new-moon, December new-moon).
This is the period of greater food availability with speedy
current of clear water over the habitat of lamellidens
marginalis results in much food intake. During winter
(December full moon) phase of re-organization of the
tubules appears. This is the period of shorter day length,
lower temperature, mild water current and low food
availability. This condition is followed by holding phase
(January, new moon-1). Afier this period absorption phase
is interrupted by holding phase (from January full-moon
1o May new-moon). It may be due to increase in day
length. rise in temperature, RO Water current over the
animal bed. declining food availability in the medium
resulting in reoccurrence of holding phase. No
fragmentation spherules phase is seen from post monsoon
onwards. In general more food is taken up and utilized
by the animals in monsoon season. Later on the
fluctuation in the environmental parameters are more with
regand 10 lemperature, rainfall, nature of water current
and food availability. So, it results, in low food intake.
The significant local environmental variables in different
seasons may influences vary from genus 10 genus and
lotic to lentic habitat of the animals.
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PREVALENCE AND OBSERVATION OF INTESTINE-DWELLING GREGARINES INCLUDING ONE
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ABSTRACT

The intestine of & mullipede species, Triganinliey coralimus, was noted 10 be heavily infected with greganne
pamsites. Millipedes used in ths study were randomly collected from Nashik destrict of Maharashirs from January
2007 10 December 2008 Among 1794 millipedes examined, our results showed that the total pravalence rate for
cephaline gregarines was 59 92%. In some cases, more than two species of different greparines were found o have
simultaneously parasitized a single mallipede. Distribution of greganines was more concentrated in the amenor and
middle parts of the intestine than in the posteriof part The predominant forms observed in the millipede ¢ intesting

L wwere free ﬂim The % size, und movement of thase gegurines are described

KEY WORDS: greganne, mullipede, Trigommuins coraitiny

INTRODUCTION

Millipedes are a major group of detritivores in tropical und temperate broadleaf forests They wre important in nature
as they play the ecological role of deposit feeders that enhance the mte of decomposition for other smaller deposit
fiseders ax well as decomposers. However, their own physiological conditions might be distorted if they were t be
mfected by greganne parasites. Gregannes are protozoan parasites found i the intestinal tracts of many invertebrates,
especially erthopods and annelids, which oflen show extremely heavy infecthons  Although unimportant
cconomically as parasites, their peneralized hife cycle makes them significant objects for study as aids to
understanding the imporant sporozoun parasites of humans, domestic mammals, and birds (Schoudt, 1992) They are
frequently found in mosquitoes i Taiwen (Yen ef al, 1994: Chen and Yang, 1996, Chen ef af, 1997) Infection by
cephaline gregenine is common and widespread in millipedes Uttange and Desai (1961) observed new gregarine
(protozoa) in the gut of termites from Dharwar They belong o the famuly Greganmdac, suborder Septating, order
Eugregarinidy, class Conosdasida, and Sub-phylum Apicomplexa (Margulis ¢7 al., 1993). Obata (1953) reported some
gregarines from Japanese Insects. Gunspati and Narssimhamwrn (1956) findout & new cephaline graganne,
Stenophora xemoboli n. sp. parasitic in the gut of the Millipade Xemoboins sp. Lipa (1967a) studied the gregarines of
arthropodas in Poland, Levine (1979) depicted the life cycle of wregannes and described us many as 120 species of
greganines from the sight genern that can infect millipedes, Amphorades, Cremidospora, Fonsecaia, Hyalosparins,
Monoductuy, Phleobum, Spirosoma, and Stenoducrus. Due to Nashik district’s subtroprcal chimates. millipedes here
nre abundant and widespread mamnly in the miny season Ja 2000, Gilis Kaya overviewad the classification of the
Phylum Apicomplexa. The present study includes the prevalence percentage and observation of intestine -dwelling
gregarines in the millipede Trigomulus corallines from Nashik Distict, Muharashtra State. India

MATERIAL AND METHODS

Millipede collection and maintenance

Trigonowlus coralimey (Gervas, 1842), was collected randomly from the various areas of the Nashik distnict in the
penod of Jamuary 2007 to December 2008 inespective of age, sex, or reproductive status. They wers dissected
directly after bringing in the laboratory,

Observation of gregarines fram millipedes
After careful dissection, the intestines were taken out from millipedes and cut into three parts, the anterior, middle,

and postenor, with each part comprising one-thurd of the intestines  After pounding ¢ach part of the intesting 1m0
pieces n 0 6% salme, the stages or forms of the greganines in the mtestine were studied in fresh preparstions after
extraction or in fixed and stained thin smears. Gregarines were isolated from the residues of intestines, placed in glass
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shide, covered with a cover slip and examined with a compound microscope under 40 » and 100 * mugnifications. All
different stages of greyarines in the gut wero observed and counted. The length and width of the protomerites and
deutomentes were measured The types of movemkent exhibitad by the gregarines were also observed and recorded.
Gregarines were identified according to their characteristic features as described by Clopton (2002)

RESULTS

Prevalence of Gregarines in Millipedes

The study of prevalence was based on the species of millipede Irigoninlus corallim, collected from vanious places
of Nashik dstrict. (M S). In case of mullipades the survey is not possible throughout the year, because the millipades
are available only in rainy season (June to November) So author has could study the prevalence of greparines only
for six months During the period of two vears (Jan, 2007 1o Dec 2008) total 1794 Trigominlns corallims were
examined. In the first year (Jan. 2007 to Dec, 2007) total 996 animals were examined, 662 of these were positive for
greganine infection. The percentape of prevalence wis 66 47%  [n the sacond year (Jan 2008 to Dec 2008) total 798
amimals were examined, 413 of these were positive for gregarine infection The percentuge of prevalence was
51.75%. A month wise analysis of the percentage of the prevalence of gregannes i I° corallinus for first year
Uaauary w December, 2007) shows the maximum percentage of prevalence duning August to October (72 96%,
70 B5%, 70.26%), minimum in June (38%) and moderate in July and November (62 72% and 45,05%). In the second
year (January to December, 2008) the maximum percentage of provalence was observed duning August (60.35%),
minimum in November (39.24%) and moderate in June, July, September and October, The patiern in both the vears
sugeesty that the peak is in monsoon scason, the prevalence reduces in the staring of winter. The detasls of the
number of animals examined and the month wise prevalencs are shown in Table No | and 2

Table 1. Showing the month wise prevalence of gregarinex in millipede (7rigoninlus corniiinus) during the
period from January 2007 Te December 2007,

S No Moestha Totl N ol Hos Na of *ve Hosts Providence %
Examined
] Jun 07 _— —_ —
2 Feb 7 — — -
i Mar<r? passy =
a 1\‘"-0’ — —— =
3 May.7 — —_— —
[ Tand? ED o WO
7 Jul03 s 03] w2
AngAii 770 197 7296
9 Sep-07 £ 14] RIE LY
1 Oce? m T mw
Al 4508
a7
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In fotal, 1794 nsty millipedes were randomly collected nnd sudied. Figure | shows the host of the gregannes,
Trigontuluy coraflinus, Our rasults show that 7° coralfimes collected from the Nashik district area was highly infected
with greganines with a total prevalence rate of 59.92%, Most of the gregannes were found i the anterior and middle
parts of the alimentary canal known ax the midgut of the millipede. The shapes of the gregannes appeared to be
round, cge-like, or stck-like. The body of 4 compler trophozoste consists of two major parts, a short antenor
protomente and a long posterior deutomente contaimng the nucleus Their epimerites were usually not detected The
shape of the nuclel way round, crescent, or irregular. The colour of the cytoplasm was dark or light under the light
microscopes and white or colourless under the dissecting microscope In the deutomerite, there was uwsuslly one
nucleus located near the centre or posterior end of the parasite body However, the location of the nucleus vaned in
certun species as shown in figures. The shape of the nucleus was cither round or crescent According to the
morphometric messurements and the position of the nucleus as described by Clopton (2002), two families of
gragannes could be identified from our collections (Tuble 4) The family Monoductidae includes one suspected
species, Monoductus chondromarpht (Bhandan, 2010), which ranged from 345 10 3754 i length and 7.5 10 10u
width with a Elongated, slightly broad t anterior end and dark cytopiasm, Cephalont m early stages are seen vase
like or look like bottle shape, with bat like protomerite. The total length of cephalont is from 34 95 to 1961 and the
width is 13,98 to 18 64y The nucleus is somewhat spherical and placed at right side to the posterior end Tt measures
466 m leagth and 699 is width. The body of the mature sporont is olongated, it shows protomente und
deutomerite These three parts are divided by 2 transverse membranous septum The epimerite is small and knob like
The protomenite is hemispherical or sub-globular The collar like structure is present on esther side of protomente

Table 2. Showing the month wise prevalence of gregarines in millipede (Trigoninius corellinux) during the
period from Jan, 2008 to Dec. 2008,

¥ 13¥ss:

| is3sd

I -l b
i ot
3

Figure 2. Total prevalance percentupe of Gregarines in Trigoniulus corallinus during January to December
2008,

Table-3. Infection rate of gregarines in Trigoiulus corallines T

LYw ' No. of T' mluiﬂm: !myu_climgngd | ﬂpj}osiﬁﬁrhos‘ls | Pemcnug_: _(ft_‘)—;
| Jen to Dec 2007 439% — 662 _| 6647
LJan 10 Dec 2008 | 798 1413 13178
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It mvasures 6 to 9.5p in length and 7.5 1o |0) is wadth. ‘The total length of sporont 34.5 to 37.5 and 7.5 1o 10y 15
width. Deutomerite 15 clonguted width stick like body. It measures about 26 5 to 28 S in length. The anterior end of
devtomente 1 slightly broad and gradually mpering rounded towards the posterior end The ectoplasm and
endoplasm 15 not clearly distinguished. The nucleus is light in colour, roughly spherical and ovoidal or trregular in
shapa. It measures about 6.9 10 10 in diameter. 1t is locnted at the posterior end of the deutomenite. Gametocyst are
round in shape, mature gametocyst develops single spore duct Through which sporocyst are extruded i mass.
Sporocysts are broad spindie shaped, each sporocyst measures up o 10x6g. In table no 3 showed the Infection rate of
gregurines in Triganiks corallines

The famly Stenophondae included two forms Stenophora mrwthunjayi (Rodgi and Amoji, 1969) and Stenuphora
indica n_sp The § mruthunjayi 1s measured more than 70 1o 125 in length and 37.5 0 65 in width in length with
dack cytoplasm and had a Elongated. broad, ege shaped deutomerite Early cephalont 15 bottle like, compressed at
middle of the body and rounded at both the ends, but triangular postenorly in soma cases It measuras abour 40u 10
55 5p m Jength and 30p 10 373 in width Body shows protomerite and deutomenite. The protomerite s ball shaped,
sphencal in shape 6 to 10.5p in length and 9 to 12,8 in width. The deutomerite is compressed at the middle region in
many cases which measures ahout 34 10 4540 in length and the width s 30 10 37, The nucleus & roughly rounded §
to 7.54 i diameter located #t postenior sde of the deutomerite The early sporont is cylindncal and elongated in
shape, Antenor end is with inveried bowd shiaped protomerite which is similar 10 the protomenite in mature sporont.
The length of protomenite ts Tto 14.5 and the width 15 abowt 9 to 15y The nucleus i rounded placed at the middle of
the deutomeante which measures about 9 to | [y 1n diameter. A mature sporont is slightly elongated and egy shaped
in its gencral body shape Anterior end is dightly broader than the postenor. It is relanvely small greganne, measures
about 70u to 125p in length and 37 5u to 65p in width. The protomerite of the adult sporont 15 bell shaped (“hood
shaped"” in of C kedawrd, Gulbhile, 2005) being broad at ¥4 rd distance from the septum with a clear indentation in the
middle An apical pore is clearly seen at the up of the protomenite. The profomerite is brosder than ity length The
length 1s 10-17 5p and its width 15-25 ;1 The deutomente 1s elongated, broed and egg shaped. It includes sphenical
nucleus which s usually located in the middle of the deutomerite 1t measures about 10 to 12y in diameter. Both
anterior and postenor end of the body are slightly tapening

X indica nsp is ranged from 875 10 117 5y in length and 125 t0 254 width with a stck-shaped body, and &
crescent-shaped nucleus with dark cytoplasm The small cephalonts are found i the gut smears. Its body is divided in
to three purts, epumente, protomerite and deutomerite The cephalont 15 elongated, small and rounded at the postenor
end It measures 40 10 58y in length, 12.5 10 17 S in width The epimerite is spherical, knob like The protomerite is
ball like but wath straight septum about! Gum in dismeter. The deutomente is clongated. 1t is 35 1o 51 5y in length and
12,5 t0 17.5u in width. The nucleus is spherical placed at the postanor side of the dewtomerite. It measures 710 11 5u
in length and 5.5 10 7y in width. The fully mature sporont is elongated; broad anterior end and slightly taparing,
rounded postenior end. It measures about 87.5 1o 117 in length and 155 to 25p in width The body of the sporont
divided in 1o protomerite and deutomente, These parts are separated by an endoplasmic indentation. There is clear
disuncton between ectoplasm wnd endoplasm The ectoplasm forms outer covering of the body it is thin and dark and
the endoplasm = dense and yellowish brown in ¢olour The shape of the protomerite s roughly tmangular, with
rounded ends. It measures about 10 to 154 leagth and 15 to 17 5 in width The deutomerite is elongated, looks like
the Indy's finger, slightly tapering The antenor end is slightly browder than the posterior rounded end. It mexsures
about 77.5 w0 105y in length and 12 5 10 254 in width. The nucleus :s dark granular, horse shoe shaped or crescent
shaped, placed i the antesior one third of the destomerits 1t measures about 10 to 15y in length and 7.5 to 12 54 i
wadth. Gamatocysts are oval, measures about 45 o 654 in diameter Sporocysts are not found  The measurement of
sparonts of all the three species is shown m Table 4. Most of ime the gregannes remained motionless, but two types
of greganine movements were observed. One was a creepy gliding movement, in which gregannes moved forward a
rather long distance without chunging thesr shapes. The other was & rapid springing movement, in which the
cytoplasm flow produced a protomerite extrusion toward the deutomerite, and then they returned fo their original
shape along with a shght movement forward, Only few gregarines exhibited this springing movement after a long
pecied of inactivity duning the observabon.

The shape, size, colowr, and intracellular structures of the sporonts are important characteristics for species
identificanon of gregannes The ranos of certmn parts of gregarings we also helpful in identification (Clopton, 1999),
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The results show that three forms in two families could be detected in 7. corallimes Among them, Monodicius
chondromorphi (Bhandari, 2010) was likely 10 be Monoductus iunams 35 morphologically described by Clopton
(2002) Stemophora mruthunjayi (Rodgt and Amoji, 1969) and Stenophora indica n. sp, shows few similur characters
10 Stenophora mrwthunjayi n size and m the colour of their cytoplasm. After the comparison of the present specics
with the various species of Stenophors, it shows some distinguishing characters, the shape of the body (sporont) 15
ellipsoidal in 8 ellyprsods and 8 casadiformis. 1t i leaf like in S mahabaleshwan and cylindrical to elongated in §
akivoshiensis,

. hJ
- s
A g ¢
.‘ : ¢ . : .
. ! . -~
. | .
.
Ln. cephalont, Monoduciuy I1b. Young sporont, M. le Muture sporont, M
candromaorphii Condromorphii condromorphit

| S < B .. .

D o =

A

| A
2a, cephalont Stenophors 2b. cephalont S mruthunjay: | 2¢ Sporont S mruthunjay
mruth g ayi (young)

= =
g & ) ;

* : Ry a
I (‘. o :‘ R \ . 3
l.' ";'.‘.-o ! ‘. 2

. - n spL. 0 - ¢
Ja. Cephalont Stenophon: 3b. Young Sporont § fecdicu o sp 3c Sporont S mdica nsp
mdica n.sp

Figure 3. showing various stages of gregarine species
1 a, b and c. Monoductus chondromorphi (Bhandari, 2010); 2 a, b ¢ and d. Stenophora meuthunjayi (Rodgi and
Amoji, 1969) ; 1 a, b and ¢. Stenophora indica n.sp.
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Table 4 Comparison of the Stemophora indica v.sp. with the species of Stemophora ——
No 1 {2 {3 4 s
Particubars . ettipsaidi . papiliaia |5 cavidiformis S confugata 5. ]
[ Chakraverty K and R (1955) L T (1961) noap Hyoms
| | L) R BEEE. L)
1 Body shape | Flipandal, 1 Llomgated, Fllipsontal, Elnngated Exhindrived, doesuied
and see 250 w378 | L-T4g L= 120 10 180 1360 vvosdal
- ispurand) We 3050 935 W95y W 25 10 Ny W 8ln L= 200 10 2500
¥ | — - [ ——— o e _l_w. m‘n“'u
3| Bpmerte | Rowded | il i i iy | Bell ke il | =
3 - Protemerite ‘ Hottle stuped Shirt bution hike, TR o koo shagped. — Dome Lo with Dome shaped | sily
without s upper drown out papills globale
kaob, wath eppasent witl: appanent poze
pors 1 =
|
| Spodlesped | Sphenical | Dot shaped | Wllipescual
. | Somewhat sgherical | Sphernad = =
Onal Spderical Teurs drop lske
Thyrupygay Strongrlerama Thyropygpws Sheleropratopus |
o s . ]
| & ok 5 memaroldes 8. bristili m ap Ssemophara indica
(Gulldhide 2004) (Bhandari 2000 Bhanderi (N10)  nop, ‘
Present nuthor
. NG T N S U T it !
1 Body shape Leal like Flompated Mongead wowd in | Ehegaied curved ) Elonganed. shightly |
wod shee L~ 8000 280 L—125 o280y maddle L- 238310 beoad & ae el |
(sporent) Wo 200 1350 W 2010 oy L 167 10 307 Sop IS5 1875w 11735
W-312620535% W-3090 Well3w i
-t =1 it 5 U R S —
2 Epanerile Do skaped ] Fleme beisthes Ball like, anly seen in
) Protmerity Pet shapai | Hall or knob shaped | rectarguler | Semsi oval or Somewhat 1 iceguler }
' L- 168 w207 | bubon L1000 i3
Wol2OS 0 I8 | L9 2w 168 W-I516 175
1 | W- 23 V404K 930
a4 Deutomerite | Flongated 1k Elongied, slightly Extrenwly Elongaied, lady's
| at 23 fooun e broader in the clooguted, sSghtly | finger like, slighth |
| wnterior eod, blurt | middle of the body | curved and Feowd aterice
| ot postere | rousnded at the 1779 ta 1Usp
‘ ‘ posterine ood WoI25 1025
L 16770 W
2 T
S — e T T WO &, ¢ : £ 173, 5 ) e
K I Nuchoas | Ovoulal Stxtical Onoldal oo spherical | Sphetical dark Horse shoe thape
nihatnd sladuly geunular crescent dwped ’
podecc end of ke 11650 duameter anteriwn o the
deutoenerite dotoemeriie
Le6.9910 11 64 10w 15
= G | —| Ty WeltoRm 6y | Weldwl2s |
A 2 | Spherscal fml | | Swsentwtoml  Elongate ovold
L1 Spwewo | Sphencal | Spheved | I e SR P ____‘
L] - Host - Stromgylowma Chomdromormhag ok | Ohamilrommorph Jis
s | - severind 3 ) | PR l

The shape of the body 15 elongated in 5. azakii. § nematvides, § brisulli and the species of present awhor, In tuble 5
showed the messurements of greganine species found in the intestines of Trigoniius eorallines The ball like
epimenite is seen only in the cephalont whech is similas to S ellipsods, § papillata and 8. compugata, but it is different
than the epimente of S mahabalestrvan and 8 bristiill wheree they are dome shaped and bastle like respectively
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Table 5. Measurements of found in the intestines of

M310375 TS5w10p i 95y 75w o 6505 Titoiop

| Sicnophoridue _ Stonaphors meuthaafer 70w 135 3SWoss 0175 S35 smiisy Wil |
o Seencphorsindican.sp  KTSm 1175 125wdSe WSy ISwI75p  TISWI0% i35 25 |
* L, wtal length; W, maximum width; PL, protomerite length, PW, protomerite width; DL, deatomerite length, DW,
devtomente width. All measurements other than ranios are in micrometers

The protomerite is bottle shaped in 8 eflipsoldi, button like in 8 papillats, knob Tike in ¥ cassidiformis and n 8
ozakil, dome like i 8 comugata and 8 akiyoshiensis, pot like in 8 mahabaleshwari, rectangalar in S, mematoidey
and semi oval in S brisatlt. In the present species protomente 15 roughly trangular which is different than that of
previous ones The nucleus is elliptical in 8 effipsvidt and S akiyorkiensis, spindle shaped in 8 papillata, spherical
in § cassidifarmis, 8. ozakii and 8. brisuli. The nuclews is boat shaped in 8 comugara, ovoidal in S mahabaleshwart
and in 8 pemaiordes. The shape of the nucleus in the present species particulurly in the mature sporont is very
typical. It is semilunar, crescent or horsa shoe shaped. The shape of the gamatocyst is ovoid When we compare the
body dimensions of this species with the previous one, it 15 observed that it 15 smallest 1a all. Due 10 its distinet shape
of the body with tnangular protomerite, und distinet horse shoe shaped nucleus, its miliepade host is also different
than that of the hosts of previous species; it is considered new o science and designated as Stenophora mdican. sp
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ARSTRACT

The present study intends to eveluaie the hacmatological parametecs among the rurel
popalation of Vaijapur tchsil. During a period of four months ie. June 2011 o September
2011, During this period of four month (tal cumber of 800 samples was examined for
Hacmoglobin deficiency (Ausemia), out of which 381 samples of male and 419 samples of
female of differcnt wge groups, The percentige beirg about 65.09% und B4% in hoth male
and female popalanon were anacmic in ! populstion of Vai

tehsil.

Keyvwords
Haemoglohin,

Age groups,
Avmeimin o,

Introduction

Common  Name:  Hacmoglobin.  Alternative  Name:
Hemoglohin

The haemoglobin level fs cxpressed as the amount of
hemoglobin in grums (gm) per decilitre {dl) of whote blood, a
decilize bemg 100 mullilitres. ‘The pormsl  runges for
hscmoglobin depend oo the age s, beginning in adolescence,
the sex of the persor. The noemal ranges ane: Newbocs: 1722
2m/dl, One (1) week of age: 15-20 gmidl, One (1) month of age:
Fi-15gmidl, Children: 11-13 gmdl, Adult maless 14-18 gnvdi,
Adult women: 12-16 gmidl, Men after middle age: 12.4-14.9
povdl, Women ufter middle age: 11.7-13.8 gudl, All of these
values  may vary slightly between  lsboratories  Some
lsboratanes do not differcutiate between adult and “after middle
uge” bemoglobin vabues. Low hemoglobin is seferred o as being
aoemic, There are many reasons for anemia. Some of the mare
common reasons are loss of blood {raumatc injary. surgery,
bleeding colon cancer), nutritional deficiency (iroe, vitumin
BIZ, folate), bone mamow problems (replacement of booe
marrow by cancer, suppression by o drugs, kidney
tarlore), and abnoemal bemoglobin (sickle cell anenin

Rural India contsies over 68% of India’s total populston
with half of o living below poverty line, strugpling for betser and
easy access 10 bealth care apd services. Health issves coefronted
by the rural people are diverse and many - from severe muluria
1o uecontrolled diabetes. from a badly infected wound to cancer,
The Natiomal Rural Health Mission (NRHM) was lsunched in
April 2005 by the Governnsent of India. The goal of the NRHM
is o provide effective healtheare o rural people with s focus on
18 swites, which have poor public health indicators sndor weak
mfrastructare. According o WHO there should be one qualified
doctors for every 3500 people and one well equipped hospital
for every 10000 peopie but till we we fur uwiy from these in
rieral arca

© 2003 Elixke All rights reserved.

Studies from Indis have consisteatly shown un sssocistion
berween smacmia and vider-nutition  and the occurrence of
nnoemis in unéernounished children and in those belonged to the
poor socioeconomic status are o well-documented fact . Bue
arudies have alw revealed that wnucmis was & majoe bealth
problem among e well-nourished  school  children who
belonged © the upper and middle socio-economic classes alwo.
The low-cost food that is gencrally affurdable to the poor is low
in outritional value und high in fats, sugars and additives and
therefore, obesity i oftentimes & sign of poverty and
madnutrition.

The rural popolations, whe are the prime wictims of the
policies, wurk 1n the most hazardous atmosplere und live in
abysmal hiving conditions. Unsafe und unhygicnic birth
practices, unchean water, pooe nutrition, subhuman habitats, and
dograded and umamitary crviromments are challenges o the
public health syxtem. The majocty of the muul population sre
smullholders, artisans and labouress, with lmited resoarces that
they spend chiefly on food and necessities such as clothing and
shelter. They have no money left ro spend on health. The ruml
peasam  worker, who strives hard under odvense  woather
conditions 1o produce fool for others, is ofien the first victim of
epidemics. This prescnt paper attempts 1o review critically the
current health sttus of India, with a special reference 1o the vast
rurtl population of the beginning of Ux: tweety fiest certury.

Vaijapur, sitsated on the Nurang river about #) miles west
of Aurargabact in 19° 56' 41 porth latitude and 7407 46 14 cast
longitude, & o municipal fown and headguarters of the tahsil of
the same nume. The people of Vaijapur taluks majordy
dependemt on farming, literacy percentige is about 30%. This
area is comes under fow mm fall o sociocconomically these
people ure backward.

Material and method:-

During the course of present investigution, spread over four

months {from June 2081 w0 Seprember 2011), During this period
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Table 01: Prevalence of anaemia in male and females of Vaijapur Tehsil, based on diffrent_age groups.
_«_A&’)w’ e Anseria | Feme Nt
<1lgeél >3l < 12gMl >12p0
0w i5 85 06 9340 53 ® EEXE)
1610 30 9 7 5266 189 9 8280
Ilwas 3 0 5588 58 i %105
46 10 60 2% 5 6511 3 06 8178
61 nowrd 15 1 62.06 2 [ [

of four month total number of 800 samples was cxamined. out of
which 381 samples of male snd 419 ssmples of femalc of
Mmmnumﬂvemymmuwm
record the incidence of hacmoglobin percentage o reral
populstion sround Valspuar tehsil in Aunsngabad region. For this
study Bood samples were collected from different Villages
sround Vaijspor sehsil and were exandoed for Haemoglobin
deficency, Meswrements were done with & CBC aulomatic
blood cell counter of Trivetron Company in parhological
lubosutory,

Heemoglobin defiency (Anscmia) was defined us un Hb
of <13gidi in males and an Hb of < 1294l in females. Mild
ansemia was defined x= an Hb of 10-12.9 g/dl in males and an
Hb of 10-11.9 g/l in females. Moderate anacmin wies defined s
an Hb of 7-9.9 gidl and severe uraemia as an Hb of < 7 g/dl in
both mubes and fomales.

Results and Discussion:-

During the present study & comparitive analysin has been
made of the prevaleoce of ansemic condition in different age
woups mule end female population. The study was based on
samples collected from vanious villages of Vaijapur tchsil in
Aurangahad district of Maharashtra, during a period of four
mogths ic. Junc 2011 w September 2011, During this period of
four month total number of BX) ssmples was examined, oot of
which 381 samples of male and 419 samples of female of
different age groups. The percentuge being shout 65.09% and
KA% in both male und female respectively. The five different age
groups Le.0-15 years, 16-30 years, 31-45 years, 46-60 years and
61 10 onwirds were stedied for prevalence of anasemic condition.
Prevalence of ansemis in male and female popelation of
different population are shown as follows, Prevalence of
apaemia in male population of different age groups are shown as
follows, (15 years old mude is 93.40% (below 13 gmddl), 16-30
years old male shows 55.66%, 3145 year old male dSS.R8%,
46-60 yeur old 65.11% and 61 onwurd person shows 62.06%
HURBCTITIC PErson.

Prevalence of anactmia in female population of different age
group are as follows 0-15 year old female shows §5 43%(below
12 Hivdl) like this 16-30year old female shows 82.89%, 31 45
year odd female shows K405 % , 46-60 year old female shows
8378 % and 61 to oeward female shows Y1LIO% ansemic
fermale, The above datn shows that 65.09% male population and
R4% female population were unscmic in rural population of
Vaijapar wehsil,

The above data calls for greater participation of the
government 0 the bealth care of rural population. To lmprove
the prevailing sitvation, the problem of rural heaith ia to be
addressed both at the macro (national and stute) und micro level
(district und regional), in » bolistic way, with geuuine efforts ©
bring the poorest of the popalation to the centre of the fieal
pdidquﬂ’nﬁmﬁundnmw

to o ‘socioculturl model” Is required, to meet the needs of the
rural population, A compeehensive revised National Health
Policy sddressing the existing inequalitics, and work towards
promoting a loag-term perspective plan exciusively foe rural
health s the current need.
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Prevalence and Morphological details of Intestine Dwelling Ciliate Nyctotherus spirostreptae
from Millipede, Chondromorpha kelaarti
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Abstract

Nyctotherus spirosereptae. shows It's diversity in various hosts. A new species which has been first time
reported by Lalpotu, from intestine of Periplanets americana (1976). Later the sume species is described by Bhandard
(2010) from millipede Trigauiulus corallines. The peesent species Is again re-described in the Intestine of Millipede,
Chondeomoniia Aelaarti by present author. It shows similarity to both the previcus individuals of the specics, only it Is
slightly larger than Bhandari's species and smaller than that of Lalpotu (n. sp. 1876), Percentage of prevalence was
observed for a period of two years, January 2007 to December 2008, it was 47.24% and 55.16% respectively.
Key words- Prevalence, latestine. Nyctotherus spirostroptas. Chondramerpha kelaart]

Introduction
Genus- Nyctotherus Leidy, (1849)

The genus Meciotherus ks belongs to Class Spiratrichea, Subclass Polymenophara, Order Clevelandellida (de
Pugtorac and Galn, 1976) and Family Nyctotheridae (Amero, 1972). It is first time reparted by Leidy, (1849), in the
millipede hast. Later several forms were described by various authors in various hosts. Grasse (1928) suggested the
splitting up of this genus Micyauherus and Nyctotheraides to accommodate forms with wnd withoul a karyophore
respectively. Corliss (1961) elevated these subgenera (o a generic Jevel, Amero and Sena (1967), they also suggested
the splitting up of this genus into three subgenera as Recurviperistomaus. Curviperistomatus and Nyctothorys on the
nature of cytopharyanx. They lsted 33 species of this genus Nyctotherus. Early workers like Puytorac er al (1967,
1968) Albaret (1968,1970) wnd Earl (1970) also reported different Myctotherus spectes and related new genus like
Metamctotherens, parasicyoaher s Sicuophore Farl (1972) also established a new superfamily Plagiotomoidae to
place different genus (above described gencra) and also named rwo familles. Plagiotomidae (Butschli. 1887) and
Clevelandellidae (kidder 1938)

Corliss (1979) described MNycrotherus in class Polyhymenophora (Jankowski 1967), Subclass Spirctrichea
Butschll, (1888), Order Heterotrichida Stein (1858), snd Subueder ~ Clevelandellina (de Puytorac and Grain (1976) with
family Nyctotheridue Amero (1972),

According to recent literature, Bhatia ef al., {1936) has given a key for the identification of the species of the

genus Nrcletherus

. Cytopharynx not reaching beyond the middle of the body.

. Cytopharynx directed obliquely backwards and nol reaching the middle.
. Cytopharyn shorler than the pristome. FTE ooy
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(] Body bean shaped with concave right margin. Length 26 to 28 Macronucleus globular and contains 4.5
chromatin masses.
N. fabe (Schuuding)
(i) Body peculiar shaped. Length 40-50u; macronucleus globulur with 4 chromatin musses.
N. africangs (Castellani)
(1) Body ovoid, narrower and rounded antericely and broader and stunted posteriorly. Length 80 - 4005
macranucicus bean shaped.
N giganteus (Kranse)
(iv) Body cgg shaped, Length 100 - 140p. Macronuclens egy shaped.
N. yelox (Leldy)
(v) Body ovoid. Cytopharynx slightly curved length 60 - 70 Macronucless ovold ar slightly horse - shoe shaped.
N. tecmitis (Dobell)
(Vi) Body reniform. Cytopharynx slightly curved like a semicircle, with a diverticulum at s junction with the
cytostome. Length 120 - 170p Macronuclens reniform of horse shoe shaped.
N pappillatus (Dobell)
{vii) Cytopharyanx reaching beyond the middle of the bady, cytopharyanx shorter that the transverse diameter of the
body. Cytopharynx shightly curved with the concavity directed forwards, Hody elongated length 170w, Macronucleus
clongated oval, '
N. kempi (Ghosh)
(vitf) Cytopharynx broadly curved posterioely. Body is oviform, Length is 30 - 120pum. Macronucleus is discoidal.
N. haematobius ENTZ
(ix) Body ovoid. Anterior end narrow, posterior end wide but tapering to & point length 112 1o 132 for small forms and
200 - 268y for large ones macronucleus tetrarheral.
N. giscicola (Daday)
(x) Body egg shaped length 100, Macronucleus egg shaped.
N. duboisti (Kunstles)
(xi) Body kidney shaped, length 160y - 180y (Bezz) or 77 to 11y (Stein) breadth 273 — % of the body length.
Macronucleus kidney shaped.
N cordiformis (Stein).

The systematic position of ciliates in millipede,
Phylum:- Ciliophora.
Class:- Spirotriches.
Subclass:- Polymenophora
Order:- Clevedandellida - de Puytorac and Gain. (1976)
Family:- Nyctotheridae - Amero, (1972)
Genus:- Nyctotherus - Leidy, {1849}
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Material and Methods

The hosts were collected from different pars of hilly reglons of Nashik dist (Deola, Nandgaon, Surgana,
Kalwan Smtana) of Maharashira sate, Due care was taken and the hosts were collected in maolst sofl with decaying leaves
were present and the temperature was maintained by using ice bags around them. Mostly the hests were collected during
moming and evening. Due to the great variability in temperature and humidity the millipedes were only avallable in the
period of June to November. Especially the were found abundant in rainy season,

The faecal samples were obtained from different parts of host intestine like fore gut mid gut and hind gut.
The drops of faecal samples were observed under 45X and then 100X under microscope. Rapld movements of ciliates
make it difficult 1o identify ciliate species. To immobilize thelr movements, methyl collulose solution was uxexd. Methyl
collulose has been found too many advantages, as it arrest the movement, ciliates can be identified by their appearance.
For the peeparation of permanent slides, the pesitive samples were stained by tungusto- phosphoric acid haematoxylin,

The Dry silver impregnation was also used 1o study Infracillature of the cillates. The species identification
has been made mainly on the basis dmm of cilin, size and shape of bedy and structure of macro, micronucleus

eyto-pharynx and cytopyge.

Prevalence of Ciliate Nyctatherus in Millipedes, Chondromorpha kelaarti

During the perfod of two years (Jan.2007 to Dec.2008) a total 788 animals (Chondromorphs kelaart) were
examined, 310 of these were positive for clliates infection,

In the first year (Jan 2007 to Dec.2007) total 38! animals were examined 180 of these were positive. The
percentage of prevalence was belng 47.24%.

A month wise analysis In first year (Jan.2007 to Dec.2007) shows the maximum percentage of prevalence
during October (70.29%). minimum in November (31.94%) and moderate in remaining months.

In second year (Jan.2008 to Dec.2008) maximum percentage of prevalence was recorded during September
(74.36%), minkmum in June (45%) and moderate in remaining months,

The pattern In both the year suggests that the peab, s after the monsoon rain. The percentage then gradually
reduces in starting of the winter months and reaches a low with the onset of summer. The details of the number of
animals examined and the month wise prevalence are shown in Table No. 1 and 2.

Description of the species

The ciliates were collected from the intestine of millipede Chondromorpha kelaart). The hosts were collected
from the Nashik district, During the study & number of hosts of above specles were examined under the Jaborstory
conditions. While examining. most of the infection was found In the middle part of intestine.

Fully mature ciliates are ovoidal in shage, both the ends are rounded. The total length of the body Is 75 1o
89,5y and width Is 42 to 61,5, The peristomal groove starts from just near the snterior end of the body and runs along
the ventral surface for some distance which measures about 39y in leagth. leads into cytopharynx. The peristomal
ywwahgummecﬂqimynxmmmbmumulmy.ﬁplnlmg;hhismtdn. tubular or
slightly curved in the middle region. The macranucleus Is semewhat ovoidal in shape. It Is becader than the length, and
situated at the anterior surface of the body it measures 13 10 19.5) in length and 17.5 to 22 in widih, The micronucleus
is not seen, The endoplasm Is granular and ectoplasm is thin and dask, A fairly big contractile vacuole which measures

g Ragype is @ slil like ing present at the posterioe
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Comments:- The genus Nycrotherus was first introduced by Leidy (1848) when he Investigated N velvar from the
intestine of the millipede Spirabolous (Jolus mergnaus).

It is seen from available Titerature that at least 20 species of Nycrotherus are described by different workers
from millipades of different genera all over the world In India six species are so far described from millipedes
belonging o the geners Thropygus and Gongylorrhus. These are Nl diplopoda. N thvoygus N gangviocrhus
Karandikar and Rodgl (1956). . plgrolabiasos, N. gearg! Amoji and Rodgi (1970) and, the N. spirostretas (n. sp.) s
described by Lalpotu (1876) in Spirostrepeys millipede, Again the same species is described by Bhandari (2010) from
millipede Trigontuius coralitnus and in Chondromorpls kelgurt by present author, The present species is similar to
both the previous species. only It is slightly larger than Bhandari's spacies and smaller than that of Lalpotu (n, sp.
1976).

The single contractile vacuole &8 present In all of three, but It is slightly larger in size than that of the
Bhandarl's species. The slit like cytopyge is again matches with both of the previous species, Even though the localities
and the host species are different the above Individuals shows close morphological similarities to each other. Except
some minor differences like their hosts are different Lalpotu first time described it from Sprostreptus, Bhandasl has
investigated from Trigoniulus coralims while present authoe described It from the host Chondromorpha kelaart!
Almost all the characters of present specles are matche to the N spimsireprae (n, sp. Lalpotu, 1976 and Bhandari,
2010), hence It is re-described here as N, splrostreptoe as shown in Table No. 3
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TABLF |
Shawing the monthwise peevalence of clliates in Millipedes (Chondromorpha kefaartl) during the perlod from
1an, 2007 10 Dec 2007
St | Months Total No.of Host No.of % of Total
No Examined +ve Hosts Prevalence
1 Jan-07 — .
Z oo 07 ey —
3 Mar-07 o = —
] Apr07 —
5 May 07 = S
3 Jun07 13 1 57.89
7 Jul-07 71 37 52.11
8 | AugD7 65 39 60.00
[ Sep-07 67 42 62.69
10 [ Oct07 LT 28 70.29
11 | Nov07 72 23 3194
12 | Decd7 —— = —
Total 381 180 a2
TABLE 2
Showing the month wise prevalence of ciliates in Millipedes (Chondromorpha kelaarg)) during the period fram
Jan. 2008 to Dec. 2008
"SrNo | Months Total No, of Hast | No. Of tve Hosts | % of Total
Examined Prevalence
1 Jan-08 —— —
2 Feb-08 — — o
3 Mar-08 = = p—
4 Apr-08 po= e [ =3
5 May-08 - — ——
6 Jun-08 60 27 45.00
7 Jul-08 1] 18,94
3 Avg-08 iZ] 52,70
] Sep-08 35 74.36
10 Oc-08 110 6273
1 Nov-08 8 1943
iz | D08 s = )
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[ ] Total I a7 I 230 I 55.16
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’-'_l'ahle 3- Camparison of the present species with the specles of Nyerocheruy

"Sr. | No. Species 1 2 3
No, | Comparative . spirostreptac Lalpots | N. spirostreptae . spirostreptac
characters (1976) Bhandari (2010) Present author
1 Body shape and | Ovoidal, anl. end slightly Ovoidal. Ovoidal,
dimensions narrow, post. end is broad L-69.9 10 76.89 L- 75 t0 89,5y
L- 75.6 10 126p W- 49 10 53,59 W.- 42106150
W- 47.3 10 81 9y
2 Peristomal Antertor end run ventrally, Anterior end run Anterior end run
groave leads to cytopharynx ventrally, leads 1o ventrally, leads to
cytopharynx cytopharynx
3 | Cytopharynx Straight slightly curved et | Straight stightly curved | Tubular, slightly
the middie of the body l the middie of the body | curverd
1 Macronucleus Somewhat oval Somewhat oval Oval, length is less
L- 116510 1631y than width
V- 16.31 10 20.62p L- 1310 19.5p
W- 17.5t0 22y
5 T e e . T =
6 | Contractile Single Single, 10p diameter | Single large 17.5p In
vacuoles diameter
7 Cytapyge Slit like Slit like Shit like:
8 | Host Sprostreptus Trigontulus coralimuy | Chondromorpha
kelaant
9 Locality Parbhani dist, Aurangabad dist, Nashik dist.
Principal
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Plate 2. Nyvctotherus spirostreptae W.M.
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Acute Toxicity of Indo-Sulpin to a fresh water Gastropod Thira
Lineate Changes in Rate of Respiration

Pawar S, J, Bhamare S. N*, Pagar B.S.
Department of Zoology, An. sciemce & Commerce Colluge Kalwen (Manwr) Tel. Kalwan Diste. Nashik
Maharashtea INDIA
* Departnrent of Zoology, KR A. Coliege Deola. Nasiuk, Mabareshtra INDIA

Abstract: [oxicity of sumithion to the fresh water field crah hax been studied by Bhagya Laxmi and Ramamrst
(1981). Anesx (1975) and Verma et al., (1978) obsorved the taxicity of some organophosphate compounds. The
wxywen consumption s been extimated by Alam and Lomied1984) afier exposing the gastropody,

Viviparous hengalensis in sink swiphare Lowry, O H ; Roseptronghi, N J. Farr A L and landell. £
Joet.al (1951, 1983) have observed the effects of carbaryi on oxygen consumptian of the fish, Channa punctatas
Chandari.etal. (1988) have observed rate of oxyyen covsumplion.

Constdering the studies on pesticide pollution on the fresh water gastropod Thiaro on the fresh wisier
gastropod

Thiare Lincata the present fnvestigation hax under faken with the view o understond the aesie toxienry
mdrh(ﬁammmqmygummn

Orga compowndy are now extersively wie in place of organochloride compounds on
mmqh:rhxurrmdmh toxicrry, hue the prevention of aqutie ammals ' m&ummmmwm
object of water poitution research. Kaviray and konar (1982) have stuchod the effocts of heavy metals on accute
taxscity of mercury, chrommn ond cadmmm and cadmun io the fish. Tyllapic Moysambica. Mano and Akarte
(187} Jnave seudied the effects of cythion or Malatiian on the extwarine Clam Catalasia opiuma.

L Introduction
The fresh water cavironment s bocoming increasingly pollued with vanious pesticides since they are
apphied directy 1o aquatic fauna. They crease the agriculture production. None of the pesticides since they are
applied directly they increase the agriculture production aad none of the pesticides are specific to target species
and 5o these chemicals causes delescnous effects or cven system. The pesticides arc causing undesiruble effects
10 the organisms (Johnson 196%) are pasticularly susceptible to these pollutants

I Material And Methods

The Snail Thiare Lineata were collected from Gima river near kalwan, Animals were browght (o the
laboratory and they were cleansed to remove algae, biomass and mud etc they mamtumned i labarstory
conditions for a penod of five days in de-chlorinated water, duriag no food was provided. The analysis of
physico-chemical parameters of water was determmined penodically from the faboratory tap water and the mver
water. The physico-chemical parameters like temperature, pH, total carbonates by the standard techniques of
APHAC (19%3)

The healthy spocimens were ranging from 2.0 to 2.2 em in lengrh and 0.6 to 0.8 cm in width was used
for expenimentation.
TbNummSIECmM\dwuwm&cwﬁnwmmhmecwu

M&ewmmdmmdbymmrhwm The acration had been withdrawn
dunng toxic exposurcs. During the expernmmentation water of the control and experumental groups were renewed
twice 1 a day with an interval of 12 © 13 hours. A concurrent control was run sumultancously, before cach
dm.eo!mchoioyalbehmuudmhyofmlsmm

The acute toxity tests were performed by using Indo-sulphin 34cc for a period or 24, 48, 72, and 96,
hours it is an organophosphate pesticide mmﬁmmd by VOLRHO INDIA LIMITED Sccundembad

Afler exposing the animals for 24, unm%mmummnuswmmu
gastropods were recorded. The entena for the mortality recorded were cbserved by the observation like fiulure
of snails 10 respond to producing the foot into the shell, when it 1s pricked by needles. The percentage mortality
was caloudated and then it has been converted in  the profit valuos by means of profit table and the
concentration were converted int Jong concentrations the graph using long concentration and profit mortality
(Bailey.)

\
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Acute Toxicity of Indo-Sulpin 10 a fresh water Gastropod Thina Lineate Changes in Rate of

The regression cquation is caleufated with Jong concentration and profit mortality by using formula Y=
bx +-a A from this equation the values of LCy for 24, 48, 72 and 96 brs were cakoulated. The LC, value also
datermined with the help of same regresston oquation

The e of oxygen consumption has been estimated by using oxygen clectrode which las been
provided by century insutrment 1965pvt. Ltd. Chandigarh All tge five values of respinstion arc subjected for the
statistical anulysis from “4" tzst (Dowdswell 1957)

L. Results
h&mmﬁdmumdummbbﬂhhmawm:akmsgmnm

tab! 1

The water docs not contain any toxic substance fo the snadls us hence no mortality was recorded in
controlled group

The animals were exposed for ten different concentration of lado-sulphin the animals were exposed
from the mage of 0.0001 ta 0015 ppm for a period of 24, 48, 72 and 96 hrs depending duning the
expenmentation and they are considered as the behavior changes

Gastropod partly opened opercalum and shightly protruded food Gastropod attached 1o substrstum with
extend foot and wentacles out of the thell

The gust period 1o the death the gastropods retracted the body mside the shell at its max exzent and they
could not extent even when they are subjected to mechanical stimulus.

The regration equations calculated LCy and LC, valued and the exposure peniods ( ie. 24, 48, 72, and
96 hrs.) are grven table -2 for 24 hes calculated LCy; value 150-0 0125 ppm. And LC, Value fs 0.0027 PPM

For 72 hours of exposure caleulated 1.Cy Value is 00058 ppm. And cahmtaded LC, value 15 0.0017 for
96 hours of exposure to Indo-sulphine the calculated valoe is 0.00013 ppm

The rate of oxygen consumption wax estimated in controlled LC, and LCs, groups after exposing the
anmals for the period of 24, 48, 72 and 96 hrs to Indo sulphine

The cffect of Indo-sulphine on the rate of oxygen conmsumption of fresh water gashopod Thiam-
Lineata from kalwan at Nashik District.

The rate of oxygen consumption m LC, and LCy exposed groups were fluctuated from 0,167 + 0.014
10 0.426 + 0030 mg/ gm / 1/ b 1o LC, group it is fluctuated from 02991+ 0.482 10 0,426 + 0.030 mg/ gm / 1/

h
The oxygen consumption was dectesssed (0 its max in LCy exposed group afler % hrs of oxposure
penod (5863 %) P (0.01)

Table no -1
Physico-chemical purameters of riverine and tap water used for imentation
St N Pt Conitoms
| Temperlury M0-210C
2 1) EARRS )
3 Thusslve K82 90 ug /|
4 Jotwl canbovale 1311 Sppm
Table no 2
S1.Ne Perwd of expremre Calculsted LC | ppee Caleatlatad 10 5, ppm Regresson
baumton
1 28 b 0K nme Y AO200%0.175
3 A8 hes 02T D028 Y0 2812%.1 wad
3 T2hes tnT 0008 Y=0.2185*- 00
4 96 hre AL 00021 Y0.5264*-2.2940

™ control group *
p<0.01
\
24 hrs, 43 hrs, T2hrs 96 hrs, |
e s _, —r———
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IV.  Discussion
Many chemical presides liko organophasphate pesticides have been wsed in agneulture ficlds since long
time soch carciess use of dangerous chemicals has laxd to environment and occupation hazards

Which has been well established through recent sesearches with the increase in industrialization and
urbamization the utilization of pesticides accumulation i different body pants of the aquatic animals obviously
effect different physiological activity of consumer This may be Jead into chronic discuses and ultimately death
may occur 10 avoid this pollution maintaning device must be maintained in certain places. The pesticide must
be used in minimum quantitics.

But the careless used of pesticades resulted in the contamination of most of the fresh water bodies causing
many fold hazards 10 several non target organisms many pesticides are considered hazardous because of their
ability to keep and immobilized in the bodies of aquatic organisms in low conceatration (Eisler 1961) the
different toxiciry of pesticides 10 aquatic organisms (Verma cte 1979) Wamer (1967) in the review of bicassay
vaing behavioral changes suggested that region of such test provide the most sensitive indicator vet develop. In
the present study it has been observed that there were considerable changes in the behavioral pattern of the

In the experimental group the content of excreza and mucus decreases. In the present study the LCyy
vitlue for Indosulphane3$ EC are (10143 0.0126 ppm for 24hss, 28 b, 72 hrx, 96 hrs respoctively

V. Summaray
The present investigation has been carmied out in order to assess the acule toxicity of Indosulphanc to
Thiara Limeaw and changes in respimtory made duc to cach the stanic bioassay tests were conducted for the
penods of 24, 48, 72, & 9 hrs. The regression linc is obtined by using long concentration and profit mortality
valucs

The LCg values are determined for 24, 48, 72, & 96 hex ot was further observed that the mte of oxygen
consumption sigaificantly decreased duc to the pesticide toxicity The results are discuses in the light of
availsble lnerture
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ABSTRACT

‘The ciliates are one of the most important groups of Progozon, common everywhere in
waters of lake, pond, oceans and soils with many ecto and endosymbiotic members, as
well as some obligute oppoctunistic parusites. Froe livieg cilinkes are found in fresh,
marme, cxtuarme waters andd in the soll. The present spocies descnbed as Srylonychia
pustulans Ehrenberg (1830). (0. F. Muller, 1786) Ehrenberg, 1835 (0. F. Muller. 1756)

- - Ehrenberg. 1838, S pwtulata (Deshmukh, 2010) hus found in fresh water ponds,

Kummll

ditches und streums, especially more abundantly in rmn water bodics of Nushik district.

Ciliates,
Protozos,
Esmiarine waters, Sail.

Introduction

Ihe oliates are one of the most importanr groups of
Protozon, common almost everywhere there is water (lake, pond,
und occans) und soils with many ccto and eandosymbiobic
members, as well as some obligate opporturistic parsites. Iree
living ciliates are found in fresh, marine, estuarine waters and in
the soil.

An excellent source (s 8 shullow semi permanent pond i
farm yard, Aey sream large or small, or apy freshwater hole,
temporary Of permanent, water ut the base of sguatic plants ix
likely 1o be u valuable source of muterial. Such places as moist
crotches or bk (crevices) in troes or any other moist or water
containing silt, floating algal mats provide food. Cilie covering
the body of the organism or a part of it, 3 major defining
characteristic of this grovp and hence the phylum pame

The cilistes possess @ marked varicty of motile systems
based om ciliney motion. Thus, the organisms are able to move
through the environment ie search of prey often with cemarkable
agility s swiftiess, or when sedentury. 0 cresic o flow of
water carrying food 1o the organism. The armangement of hair
like organelies on the cell surface and the degree of coordinated
action made possible by close proximity of the cilin vanes
considerably among the groups.

A cirmus is a camposite group of cilia (a few to hundreds of
cilia) often tipering toward the distal cod wnd acting in unisoe,
Typically they ure found in locatized regions on the cell surface,
When the cirmi are larpely localized on the ventral and anterior
surfaces, the ciliates are characterized us hypotrichs, signifying
that the cimi are positioned beneath the cell. In other species,
cilia arc arranged i spirals (e.g Spirotrichs) or ie ribboe like
assemblages pear the anterior (sometimes beoader end) of the
ceil, Although many ciliates cxhibit raped aod impressive
locomxtion, «thers such as suctonan are sedentary and lack cilia
during most of their life cycle These feeding (trophont) stges
lem:lmedtohenMﬂumbyludhu othgg form of

omasu-u-mruuw

Ciliates in general have great power of regeneration, und the
process ke reproduction is more complex., a missing part can be
replaced by simple growth, Unlike eokaryotes, ciliates have two
different puclet; large polyploidious mucranocicus and smaller
diplosd micronncleus. The former s importart for protein
syothesis, and latter for reproduction. The macro nuclel must be
regencrated from the micronuckes, In most, this occurs during
sexusl reproduction which is not usually through syngamy but
through conjugation. Joblet (1645-1723). has done pioncer wark
on cilimture, roclel and contractile vacooles in ciliows, In the
cighteenth century Muller (1773, 1776 and 1786) gave the first
extensive taxonoaiic sccount of all protozoa,

Extensive studics have been mude during the last 80 years,
with pumemus oatstanding and nmhy contributions in the
field of Protozoology, covering cytofogy. cytochemistry,
structure, life cyvle transmission, ¢volution, and ultrastructure;
and imter relationship a verity of protovoa

Although all cilistes conform, meare or less, to the principle
of suclear dimorphism, they vary greatly in shape. size ad
pumber of nuclel. The macronucleus muy be single compact,
rounded or kidney shaped,

In reproduction by binury fission, the macro and
micronuchcl, cither or bith, divide: so thut the parcatal nocki sc
equally represented in both daugheers. During sexual process of
conjugation. two individual (the comjugant) unite temporarily.
Micronuclews, or microeuclel, of both divide twice, All but one
of the resulting micromucher in cach compugant degeoerute and
disappear while the remaining one divides unequally formung
two pronuclel The smaller ope i active, migratory, male
pronocicus and the bigeer one stationury, fomule, prooucicus.
The muale pronuciens migrates into the other conjugant and fuses
with its sttionsry peooucless forming o zygote nocleus or
synciryon. The two conjugants then, scpamic and are known as
the excopjugant. These differ from onbnary individuals m
having oely a single nucleus, for the old macronuclens by now is
i twe process of losing its identity and being absorbed into the
cytoplasm. The way in which the mucronucleus disuppeurs,
virles coesiderably in cilistes. During subsequent
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divisions the syncaryon gives nse w bhoth macro  and
micronuciel.

Endoplasim is the scat of the muin metabolic processes. The
endoplasm i completely enclosed by corfex except at two places
where it is brought inlo costact, mporunly or permuncntly,
with the outside workd ‘These are the ccll moath (cyrastoms ) und
cell anus (cytoproct). Food ix mken in by the cytostome and
surrounded by o vacuole into which digestive enzymes ure
secreted. The vacuole circulates slowly in the interior of animal
during which time irs cintents are digested and absorbed through
its wall and finally brought 1o the site of cytoproct which opens
1o discharge the undigested matier. In some cilistes the part of
the endoplasm immediately adjoining the mouth forms o fairly
well defined vesophuges like twbe uxd among some groups of
holetrichs this i surrounded by a series of parallel rods
(trichites) of wnknown origin, sometimes elaborate covugh
form a basket like structure.

One or more contmactile vacuples are present typecally in
freshwater ciliates to regulate jon balance of the cytoplasm and
cxpel excess water. Various extrusomes (cjectile organclles)
occur hencath the surface of the cell inchixting mucocysts that
secrote surface substances cither to coat the cell to improve fts
ummediate onvironment, provide muterial for cyst walls or i in
the capture of prey.

Moar cilistes feed on smaller orgagisms, such as bacteria,
algae und detritus swept luto the mwuth by modificd oral cilin.
Feeding consist of two processes each of which may limit the
actual rare of feeding The fint one is the process of
phagocytosis, Le. the enclosure of a food particle in u membrune
covered vacuole in which digestion takes place. Ie ciliates this
oocurs ut & special site on the cell sarface called cytostome of
cell mouth, Cytostome is simply a two dimensional aperture and
meost commmonly permancntly open. It i covered by & single umit
membrane from which food vacuoles are formed. Food materials
first pass into the endoplasm of the organism vis & more or less
distinet cytopharynx. It may open dircctly ro the exterior or be
sanken inlo & depression o cavity or some kind, such as strium,
vestibulum or buccal or peristomial cavity,

The cytostome is oficn ussociatod with vanous organclles in
the sumrounding cyroplasm in particular bundles of micrombules.
Later play a role in the traasport of captured particles on the
surface surmounding the cytostome. A variety of ciliary's and
other organclles serve 1o concantrate or rerain food particles.
Material and Methods-

For the study, the water sumples were collected  from
different purts of Nashik dist (Deola, Kalwan Nandgaon;
Surgann, Satapa) of Maharashern state. Water samples were
callected in wide mouth, sterilized glass bottles. Due care was
tuken and the samples were collected from where the submerped
plants and decaying leaves were present. Mostly the samples
were collected during morming and evening. The temperature of
the sample bottles were maintwnced with the help of 1oe baga.

Rapic movements of cihates make it difficul to idennify
ciliate spocies. To immobilize their movensents methyl cellulose
solution was used.

Culture methods -

For cultivation varices media are used such as
* Hay infusion
* Wheat icfusion
* Rice infusion

Hay infusion was good for Sevlemyehic and many other
cilistes spocics. Rice grain infusion is also best for the Varticella,
Stylonyehia wnd Coleps species. -

Bhamare ef al./ Elixir Biosclences 74 (2014) 26911-26915

Water sample s obtmned from different water bodies
contzins 3 mixer of organism, by adding any type of culmre
medtia (Wheat or nce infusion) can generally rise the number of
certain cilinte species (by rnising the becterial population
present)in the water sumple, but often lower the number of
species. However the rough sample containieg several ciliasfes
aod unknown bacterio) and algal floms can be obtained for
severnl weeks, Sclectiom of a particuler ciliste species and
culraning it in the sofarion of organisms other than its prey may
obtnin o greater degree of control over a culture.

The choice of culture medium depends Lrgely upon what
the ciliste feeds. Many feed upon bactenia and that is why many
of the media commonly used e designed W eocourage the
growth of hactenial populations. Different culture media and
methods published by Mackinnon and Hawes (1961), Kirby
(1950) and committce on cullures, Sociely of Prowvovlogist
(195K).

Culture were examined under low power and then in to high
power mucroscope taking care 10 focus at all levels in the cultuce
wakching for movements of any kind, Movements of cilisies
were alwo rapped in video camera for the proper understanding.
Dry silver impregnation was vsed 1o study infraciliorure of the
ailimes. For the permanent slides the ciliates were fixed in termy
of number of individuals and species composstion, Meshyl
cellulose has been found (oo many sdvantages, s it arest the
movement, cilistes con be identificd by thesr sppesrunce. The
speciea identification has boen made mainly on the haus of
arrangement of cilia, size and shape of body and structure of
meTo wnd micronueleus,

Discussion and Results-

Percentage of prevalence of Stilomycfua pustulate in fresh
warter during the period of Junuary 2007 to December 2008, for
the two years
Table 1. Showing month wise prevalence of Stylenychia Sp.

in freshwaters of Nashik District during the year 2007
Total Noal | Noof % of Total

Sr
No | Month | samples ve samples | Prevalence
| Examined
1| Jue-07 |45 5 1333
2 | Feha? | 55 7 12713
3 Mar07 | &7 6 12.77
4 | Ape07 | 60 6 16,00
3 | May-07 | € E 5.20
6 | Jat7 |67 5 2.9
A B : 1849
8 JAuwg0? |57 0 1500
9 | Sep07 | 58 12 2060
10 | Oc7 [ 11 1833
11 | NowOT | 64 10 15.63
12| Dee-07 | 49 2 14.29
Tow! | 677 126 1861

i
el S L L L

............

rincipal
Rt Ramraofi Aher Arts, Sci, &
Com. College, Deola (Nashik)



26913
Table 2. mwmmmdwh

freshwaters of Nashik District the

F Toual No.of | Noof CMTmI

No | Mooth | stanples #ve Hosts | Prevalence

Exumuned -

1| Tands |68 7 1029

2 | Fohow |4 10 11.90

3 | Mar08 779 3 6.33

4| Apros [ 60 4 5.80

5 | May.08 [ 62 3 3.84

6 |Jam08 [ %9 1 1236

7 | w08 | % 19 2021
Aug-08 [ 80 3 178

9 | Sepis |89 7 19,10

10 | Ol [ 57 2 1379

11| Nov0s | 68 1304

12 | Dec0& | 75 ) T
Total | 947 133 1404

el Byl epive

Tt Dy W wven b s D D008

During the peniod of two years (Jan 2007 1o Dec. 2008) a
total number of water samples 1624 were examined. 259 of these
were positive with free living ciliare pestula

In the first year (Jan.2007 to Dec.20¥)7) 677 fresh water
samples were exmnined, 126 of these were pesitive with free
living cilistes. The percentage of prevalence of free living
cilintes was about 18.61%.

In the second year (Jan. 2008 tw Dee.2008) 947 fresh water
samples wore examined, 133 of these were positive. The
percentage of prevalence of free living ciliate Styfomvehia was
aboat 14.04%.

A month wise analysis in first year (Jan 2007 to Dec. 2007)
dumﬂnmummmdmvﬂmxﬁnxumﬂm
(33.75%) apd minimwm in May which was only X205 and
minimom o moderate 1n remaining months,

During the period of Jan. 2008 to Dec.2008) muximum
percentage of prevalence of this ciliale was showed sgain dunng
July (33.75%) and lowest in May (4.84%) and minimum o
moderate in remaining months,

The panern in both the years suggests thut the peak s soon
after the monsvon min. The percentage then gradunlly reduces ar
the end of the winter months and reaches a Jow with the onset of
summer. The details of the number of wuler samples examiosd
and the month wise prevalence is shown in Table Nol and 2.
Description of the species

Synonym of Stylomyciia was described by O, F. Muller
(1786) later Keropa, the Andre, (1916) had giver the pame
Prosopsens. Elwepbery, (1838) included this gemis in Family
Oxyuichidee, The species which sre included ic  genus
Stylonychia are ieflexible, clongate, oval, dorso-ventlly
flattened body with & lage and powerful AZM  supported
uneriody by 2 collar, 2 rows of margical cirl not continuous

Bhamare et al/ Elixir Biosciences 74 (2014) 26911-26915

The gemus has the typieal fromto-ventral and  transverse
arrangement of cird with 3 strong anterdor frontal cim. The
dorsal surfsce has scveral longitudieal rows of shoer cilia
Macrosuclens in two pars each with an adjacent micronocleus,
Several species have been recorded.

Undulsting membeane is prosent i Stylonweria pattern. One
right and one left row of marginal ¢, distinctly separate
posteriocly. Presence of six dorsal kipeties, caudal cirmi present
mnd often distinctly clongated, which have, however, & mare
slender and fexibie body and intersecting undulating membeanes
There ure two (two distinct scgments of onc macrantcleus)
macronuclel present which are oval in shape with single
spherical 1o ovoid nuicronucheus cach,

The genes Stvlorychia has following species
S pustulota Ehrenberg, 1838

S. movtiluy Ehrenberg, 1838

S putring Stokes, 1885

5. notomarpha Stokes, 1885
Description of the Stylonychia pustulata -

The present species described ws Stvionychia  pustwlata
Ehrenberg (1830), (0O, F. Muller, 1786) Ehrenberg, 1835 (0. F.
Muller, 1786) Ehrenberg, 1838, S pustulsta (Destuukh,
2010).Present uuthor hus found this species in fresh water ponds,
ditches and streams, especially more abandantly in min water
boddies of Nashik districe,

Baody is inflexible and elliptical. it is messures about 44 W
125um 10 length und 22um to 8lum in width, Both anterior and
posterior ends are pounded and more or less  parallel
Macronuclear segments two which are ovoid in shape. Esch
macronvckous is meusures about 14 o 16um in length and 6 to
Sum in width, lying lefr of the median Micromicled are two in
mumber, they are small spherical, cach in close contact with one
of the muronuclear segments.

Contmactile vacnole s sdngle. It measures about %um to
Hum in length, present at the middle of the body, Endoplasm
was scen bright yellow i colour i living condition. Food
vacuoles are few to moderate in number, The large size food
vacuole is measures about 27 to 32um i length,

Movemen| moderately slow, gliding, and often standing
still for somenmes, motation, around rthe longer axis on
disturhance. The peesences of various cimi wre the orguns of
swimming and ghiding locomotion. Margmal aim are measures
ahoot 12 to T6um long, Right marginal row is composed of many
more cirri than the left one. Three anterior froetal cim enlarged,
which messures 19-23 um in leagth. Four posterior cim,
urcanged m oan oblique hook-shaped row, and one enlarged
buccal cirms. Two postoral and three ventral cimi ue preseat.
Transverse cierd are five in number they measures aboul 20-24
wim in Jength. The Coudul cirm are three 1 number; they are 16-
25 um in length. very stff and projecting laterally.

Comments

Body of present species 1s ovold to romiform, inflexible and
clliptical, with shoet dorsal bristies. Three long stiff cawdal cirr
ure present and hence it is beloegs W genus Stylonyohiia. This
genus is first reported by Ehvenberg, 1830, Laser many workers
reported different speciex of this genun, Kudo (1966), Bick
(1972), Berger & Foissner (1997), Lynn & Small (2000).
repored the different species of the same gemus. Stvlonychia
pustuloto was sdentificd by the shape of the body, the
wrrangement and the number of cortical elements, the mode of
locomotion and morphological similacities in number and the
positions of cirri. Movement modersiely slow, ghiding, snd ofter
Mn;mllmm:uimmnnmmndmumnmou
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Table 3: Comparison of diffcrent specivs of pehia with present species, 3. pastulata
S Porticulars ! 2 4 4 k) 4
Na. & patwiate 8. mytilus S. pairi s P . pastui 5. pustuio
Ehsenberg. Ehrenberg. Stakes, Swokes, (18R85) Deshamkh, (20100 | Prasest aushoes
(IA38) (1838) (1885)
I Body shape Ovoid Eloagate Elcogate Eoagule Owaid Owvond
) Body L~ 150 um - 10 oL 125 |l 12%m - 55 w 6GSum | L4410 (250
dimensioes 00em | Shum W 30 o 8em W- 22 to Klum
3 Macronaclel ovoid 2 2, ovoul 2. ovold 2. ovonl 1 ovout
" AZM 173 hodty length 1312 budy | 1512 ey | 13102 body | 173 bedy length I3 of body
length eagh lengih
3 Habits Fresh wier Fresh Fresh water Fresh watnr Moddy sl Fresh waler

AZM - Adotnl zome of membrsselle

Rody of presemt species is ovoid and bence similee w0
previously described species S0 puarulata bar differs from 3.
mrvttlus (Ehrenberg, 1838) which is clongate and has anterior end
wider than the posterior. S pudring (Stokes, 1885 Destiunukh,
2010} is clongate and unterior end is ¢ wider than posterioe but
anienor ond is somewhat conical and rounded posterior end
while in present species anterior end is rounded and posteriorn is
broadly pointed and bence preseat species fs also separates from
S pwrina. It also disinguishes from S. motomorpha (Stokes,
1885) which has somewhat conically rounded anterior end und
hady laterally narrowed in some cases.

In body dimensions when compared with other species of
Stylonychia. present species found to be small among all the
previous ones (Table,,...). Preseot species has 3 to B fronml, 2
post orul, 3 to S ventral, S transverse and 3 candal cirrd and
hence similar 1o all the species of genus Solanychia which also
has 3 froel, 3 veatal, 5 trarsverse und 3 caudal cirm.

AZM in present species also covens the one-third part the
body leogth and heoce this species is resembles that of S
pustulatn but differs from 5. putrine (Stokes, 1885), 5. miytilus
(Ehvenberg, 1838) in which AZM exmends one-third 1o one-half
the body length. It also separates from S notomorpha (Stokes,
1885) in which AZM extends up (o one-halfl the body leagth,

Preset specics has two ovold macronnclel and  hence
simwilar to all the species of geans Srylonyclia.

Prosent author compared present species with all the species
of genus Stylonyehia and found morphologically close similar to
S.pamdnatlihmh:g, |838i-bodvoumne.lau;hdl\m
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ABSTRACT-

Six species of free-living ciliates are
foundin different fresh-water habitats. They are
Amphileptusclaparedel, Paramecium caudatum,
Paramecium bursaria, Colepshirtus, Vorticella
convallaria and Chilodonellacucullulus.
Amphileptus claparedeiis one of the most
commonly happened Ciliate in the fresh water
bodies of Nashik district.

Total 1624 water samples were
examined, 879 of these were positive with free
living ciliates, The percentage prevalence of 361
positive water samples for first year January to
December 2007 was 53.32% while percentage
prevalence for the second year, January to
December 2008 of 518 positive water samples
was 54,70%.

Forboth the years, it has shown that the
maximum percentage of prevalence hasfound
during the perlod of August and September
which is 73.68% &70.69% for the year 2007 and
74.47% &71.25% for 2008. The lowest that is
31.15% in May 2007 while in the year 2008 the
lowest percentage is shown in February, March
and April Le. 38.10%, 36.71%, 39.13 %

respectively, minimum to moderate in remaining
months for both the years.
The pattern in both the years {fuggests

| %éf,,g,d.@ I Oct.To Dec. 2018 I 016
that the peak Is soon after the monsoon rain.

p)

The percentage then gradually reduces at the
end of the winter months and reaches alowwith

the onset of summer. ‘

The body of the present species is
species is slightly flattened and flask shaped, =
with bluntly pointed measures about 80to 130u !
in length and 32 to 47y in width. :
Key words-Amphlleptusclaparedel, percentage .
prevalence, morphology
INTRODUCTION
Protozoa (in Greek proto = first and z0a =
animals) is a diverse group of single-celled,
microscopic or near-microscopic eukaryotes
(organisms whose cells have nuclei) that
commonly show characteristics usually
associated with animals, mast notably mobility
and heterotrophy. An organism belonging tothis
group are ‘known as a protozoan (plural
protozoans) or protazoon (plural protozoa).

An excellent source is a shallow semi-
permanent pond In a farm yard. The marshes
and sloughs on the shore of the lakes are often
rich sources of food. Any stream large or small,
or any freshwater hole, temporary or permanent,
water at the base of aquatic plants is likely to
be a valuable source of material. Such places
as moist crotches or bark (crevices) in trees or
any other molst or water containing silt, floating
algal mats provide food,
TOPOGRAPHY-

Mop ol Mabarash o3 thowing bac ation of
Manlk Dhtrict

MATERIAL AND METHODS

For the study of free living cillates th
water samples were collected from differe
water bodies of Nashikdist (from Deol3
Nandgaon; Surgana, Satana) of Maharashtr3
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state.

Water samples were collected in wide
mouth, sterilized glass bottles, Due care was
taken and the samples were collected from
where the submerged plants and decaying
|eaves were present, Mostly the samples were
collected during morning and evening. The
temperature ‘of the sample bottles were
maintained with the help of ice bags. Rapid
movements of ciliates make it difficult to
identify ciliate species. To immabilize thelr
mavements methyl cellulose solution was used.
Culture methods —

a. Hay infusion- It Is one of the methods for the
culturing of free living ciliates which gives best
result. Hay Infusion is suitable medium which
supplies nutrients and growth substances which
makes ciliates faster multiplication and
abundance in their population. Hay infusion
(Kirby, 1950) KasthuribaiSaxena and Nasreen
recommended the use of hay Infusion as an
intrinsic and effective culture medium for ralsing
the population of different ciliate species,

sixgram of hay was cutin tosmall pieces

and taken In beaker containing one litre of
distilled water and bolled for 15 to 30 minutes
and filtered. The filtrate was kept aside for
overnight. Next day it was ready to use. '

b. Wheat infusion- This is also a cheapest and
successful method for ciliate culture; boll the
distilled water with few whale wheat grains for
10 to 15 minutes. Cool the content and add the
collected sample water In the content. Now the
culture was kept aside for two to three days.
The result was soon showing the number of
ciliates in the beaker. ' }
¢. Rise infusion- It is also a successful method
especially for stalk ciliates. Whole rise grain or
two three crushed rice grains directly add in
sample water contalning ciliates (not In the
powder form).

Water sample is obtained from different

water bodies contains a mixer of organism, by

awarde oD

Oct, To Dec.2018 | 017

in ) can generally rise the number certain
ciliate specles (by rising the bacterial population
present)in the water sample, .

The choice of culture medium depends
largely upon what the clliate feeds, Many feed
upon bacteria and thatis why many of the media

. commonly used are designed to encourage the

growth of bacterial populations. Different
culture media and methods published by
Mackinnon and Hawes (1961), Kirby {1950) and
committee on cultures, Saciety of Protozoologlst

(1958).

Culture were examined under low power
and then In to high power microscope taking care
to focus at all levels in the culture watching for
movements of any kind. Movements of ciliates
were also trapped Invideo camera for the proper
understanding. Dry silverimpregnation was used
to study Infracillature of the ciliates. For the
permanent skides the ciliates were fixed interms
of number of individuals and species
compasition. Methyl cellulose has been found
too many advantages, asit arrest the movement,
ciliates can be identified by their appearance.
The species identification has been made mainly
on the basis of arrangement of cilia, size and
shape of body and structure of macro and
micronucleus,

RESULTS AND DISCUSSIONS-
Percentage of prevalence of free living fresh
water ciliates: -

During the period of two years (1an.2007
to Dec. 2008) a total number of water samples
1624 were examined, 879 of these were positive
with free living cliiates.

In the first year {Jan.2007 to Dec.2007)
677 fresh water samples were examined, 361
of these were positive with free living ciliates.
The percentage of prevalence of free living
ciliates was about 53,32%.

In the second year (Jan.2008 to
Dec.2008) 947 fresh water samples were
examined, 518 of these were positive with free
living cillates. . The percentage of prevalence
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of free living ciliates was about 54.70%.

A month wise analysis in first year
{}an.2007 to Dec.2007) shows the maximum
percentage of prevalence of free living ciliates
during August and September (73.68%, 70.69%),
lowest in May (31.15%) and minimum to
moderate in remaining months.

In second year {Jan.2008 to Dec.2008)
maximum percentage of prevalence of fresh
water free living ciliates was showed again
during August and September (74.47%, 71.25%),

lowest In February, March and April’

(38.10%,36.71%,39.13 %) and minimum to
moderate in remaining months,

The pattern in both the years suggests
that the peak is socn after the monsoon rain.
The percentage then gradually reduces at the
end of the winter months and reaches a low with
the onset of summer. The details of the number
of animals examined and the month wise
prevalence is shown in Table Nol and 2.
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Systematics of A. claparedeiStein, 1859
Domain: Eukaryota
Kingdom: ProtozoaGoldfuss, 1818, Rown, 1858
Subkingdom: Biclliata
Infrakingdom: Alveolata Cavaller & Smith, 1991
Phylum: CiliophoraDoflein, 1901, Copeland,
1956
Subphylum: Intramacronucleata Lynn, 1996
Class: Litostomatea, Small & Lynn, 1981
Subclass: Haptoria, Corliss, 1974
Order: PleurostomatidaSchewiakoff, 1896
Family: AmphileptidaeButschli, 1889
Genus: AmphileptusEhrenberg, 1830
Species:A, claparedeiStein, 1859
Genus AmphileptusEhrenberg, 1830

Genus Amphileptus Is belongs to class
Litostomatea, Subclass Haptrtoria and family
Aphileptidae. The organisms of this genus has
flask shaped body and somewhat compressed.
There is uniform and complete ciliation on the
body. Slit like cytostome not reaching the middle
of the body. These ciliates usually lack the
trichocyst borders. Contractile vacuoles are
many. In some species one terminal or
subterminal contractile vacuole is present.
Numberand position of contractile vacuoles vary
from species to species. Usually two or more
macronuclei are present; occasionally one
macronucleus is present while sometime instead
of compact macronuclel, there are 200-300

macronuclear nodules are present, A small -

spherical micronucleus usually situated '

between two macronuclei.

Locomotion is by gliding slowly on
substrate, or swimming with slow rotation
around longitudinal axis. This species is’
commonly found in fresh and marine water.
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This genus Amphileptus has consists of

A. claparedei Stein, 1859, A.pleurosigma Stokes,
1884 Foissner, 1984, A. lanceolatusDragesco,
1965, A. litonotiformisSong, 1991, A.
marinusKahl, 1931 Song et al., 2004, A.
sikoraiLin et al., 2005, A. yuianusLinet al., 2005,
A.guilinetal., 2005, A. aeschtaelinetal,, 2007,
A. eigneriLin et al., 2007 and A. houilin et al,,

2009.
Description of the species, Amphileptus
claparedel Stein, 1859 f

Body of present specles is slightly
flattened and flask shaped with bluntly pointed
posterior end. Anterior end is rounded, short
neck like and somewhat bend towards the
ventral side. Body measures 80to 1301in length
and 32 to 47y in width. .

Cytostome is large, wide and is about
two-fifth from the ventral margin, There Is no
trichocyst and dorsal ciliary rows are not distinct.
There are two ovoidal macronuclel situated in
the middie of the body and measured 17.5 to
37.7u in length and 15 to 25K in width. A small
spherical micronucleus has been situated in
between these two macronuclel. Presence of
single contractile vacuole in many individuals
but some show even 3 to 4 rounded contractile
vacuoles which are irregularly distributed in the
cytoplasm, Present author collected this species
from fresh water.

Agure 1- WM and TS of .
Amphiieptia cloparede!
Comments-

Present species has flask shaped body

vaasl ¢ and contractile vaaule

with complete and uniform clliation. Slit like
cytostome not reaching the middle of the body
and there is no trichocyst borders and hence It
is a member of genus Amphileptus. Ehrenberg
(1830) first reported this genus and later
reported by many other workers. Wrzensniowski
(1870) reported the Hemlophrys species which
is the synonym for Amphileptus. After that
Stokes (1884) recorded Hemiophryspleurosigma.
Later Foissner (1984) recorded the same species
and nameditas Amphileptuspleurosigma which
is the synonym of the Herniophryspleurosigma.
Dragesco (1965) and Biernack (1963) also
reported the species of this genus. Lin et al.
(2005, 2007, and 2009) reported many species
from marine water. Song (1991), Kahl (1931),
Song et al. (2004) also recorded different
species of the genus Amphileptus from marine
waterH Pan, L Li, X Lin, J Li, SA Al-Farraj(2014):
Journal of Eukaryotic Biology, Wiley Online
Library are discussed the different species
Aphileputs. R. Chen, X Lin, A Warren in 2011,
are described newpleurostomatid cillate,
Amphileptussalignus n. sp. from mangrove
wetlands in Southern China. X lin, W Song A
Warren, 2005 are described the morphology
and infraciliatureA. guin. sp. and A, yuianus n.
sp.Deshmukh (2010) also reported this species
from freshwater. = - -

Present species shows rounded, neck
like and bended anterior end and bluntly pointed
posterior end hence similar to A. claparadeli, A.
lanceotatus and A. pleurosigma but differs from
A. pleurasigma in the shape which has both the
sides narrow. Inthe present species anterior end
Is narrow and broad posterior end. Present
species also differs from A. sikorai, A.aeschtae,
A. eigneri, A. gui, A. houl, A. litonotiformis, A.
marinus, A. yuianus In body shape, But the body
shape matches to the species of Stein, (1859)
and deshmukh (2010).

In present species usually 3 to 6
contractile vacuoles areobserved in the
cytoplasm whichare irregularly distributed along

Rty Wullingul Rafereed Journal

“Prineipal

Kar. Ramraaji Aber Arts, Sci. &
Comm, Cullege, Deola (Nashik)

Scanned by CamScanner



MAH MULD3051/2012
ISSN: 2319 9318
the body and hence resembles that of A.
claparedeidescribed by Stein, 1859 (many) and
Deshmukh, 2010 (3 to 4). It differs from A,
Inquieta which has 4 rows of contractile vacuoles
laterally placed and has elongate neck. In
present species occaslonally one large terminal
contractile vacuole was also observed and hence
resembles to A. yuianus and A. lanceolatus
which also have a terminally positioned
contractile vacuole while differs from A.
pleurosigma which has many contractile
vacuoles along dorsal and ventral edges of the
bady. It also separates from A, litonotiformis
which has single subterminally placed
contractile vacuole while A. meleagris has single
contractile vacuole located at the posterior end
with a lateral row of 8 or more contractile
vacuoles. Present species also differs from A.
aeschtae which has 5 to 13 contractlle vacuoles
positioned along the margin of the posterior
two-third of body. A. eigneriis often with 5 to 8,
sometimes up to 15 contractile vacuoles
distributed along the posterior part of the ventral
margin while 3 to 7 contractile vacuoles are
present in A, gul and A. houl has 2 contractile
vacuoles near ventral margin, one mid-body
positioned, the otherin the posterior one-fourth
of the cell and hence present species also
differs from these three species. Present species
also differs from A. marinus has 3 to 7
contractile vacuole positioned near ventral
margin in posterior two-fifth to one-half of the
cell and A. sikoral possesses 2 or 3 vacuoles,
always grouped along the mid-body region.
Present species has two, oval macro
nuclei and similar to all species of the genus
Amphileptus except A. aeschtae which has about
200 to 300 macronuclear nodules which are
ovoid to spherical in shape and present species
also distinguished from A. houi as it has one
macronucleus.
Present author observed a spherical
micronucleus situated in between two
imacronuclei and resembles to A. lanceolatus,

A. claparadei, A. yulanus but present spec
differs from A. yuianus in body shape. This
species also separates from A. |anceolatus in
number of contractile vacuoles which has one
terminal contractile vacuole with satellite
vacuoles. It also differs from A. marinus which
has several micronuclei while Lin et al. (2005)
did not observe micronucleus in A, sikorai and
hence present specles separates from A. slkorai.
After comparison of the present species with
all the species of the genus Amphileptus itis
seen that it resembles with A, claparedei.
Described Sien (1859) and redescribed by
Deshmukh (2010) Difference between the
previously described species and present one
is only in body dimensions. Present author
observe this species larger than the
Deshmukh’species but smaller than previous
ones and hence re-described it here as
Amphileptusclaparedel. Present specles is
compared with other same species, studled by
some other outhers as shown in Table No, 03

Table 03: Comparison of present species with

the species of genus Amphilleptus,
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26. Study of Population Frequency and Morphological
Details of Commonly Found Gregarine Stenophora
Mruthunjayi in Intestines of Millipede Species,
Trigoniulus Corallines from Nashik District of
Maharashtra

Sunil N. Bhamare
Karm anmop_ Aher Arts, Science and Commerce College Deola Dist. Nashik (M.S.).

Abstract
The intestine of a millipede species, Trigonulus corallinus, was noted to be heavily
infected with gregarine parasites Millipedes used in this study were randomly collected from
Nashik district of Maharashtra from January 2007 to December 2008. Among 1794 millipedes
examined, our results showed that the total prevalence rate for cephaline gregarines was 539.92%.
In some cases, more than two species .ol' different gregarines were found to have simultancously
parasitized a single millipede Distribution of gregarines was more concentrated in the anterior
and middle parts of the intestine than in the posterior part. The predominant forms observed in
the millipede’s intestine were free sporadins of Stenophora mruthunjayi. The shape, size, and
movement of these greganine Stenophora mruthunjayi are described in the present paper
The dimensions of the gregarines were observed on the base of organisms selected at
random from difTerent smears with an ocular micrometer. Total 15 organisms of different size of
each individual Stenophora mruthunjayi were measured. The slides, live photographs, video
shootings of live species are also observed.
Key Words: greganne, millipede. Stenophora mruthunjayi
Topography
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Introduction )
Millipedes are a major group of detritivores in tropical and temperate broadleal forests.

They are important in nature as they play the ecological role of deposit feeders that enhance the
rate of decomposition for other smaller deposit feeders as well as decomposers However, their
own physiological conditions might ‘be distorted if they were 10 be infected by greganne
parasites. Gregarines ar¢ prolozoan parasites found in the intestinal tracts of many invertebrates,
especially arthropods and annelids. which often show extremely heavy mfections. Although
unimportant cconomically as parasites, their generalized life cycle makes them significant
objects for study as aids to understanding the important sporozoan parasites of humans, domestic
mammals, and birds (Schmidt, 1992). They are frequently found in mosquitoes in Taiwan (Yen et
al.. 1994: Chen and Yang. 1996; Chen et al., 1997). Infection by cephaline gregarng is common
and widespread in millipedes. Uttange and Desai (1961) observed new gregarine (protozoa) n
the gut of termites from Dharwar. They belong to the family Gregarimidae, suborder Septatina,
order Eugregarinida, class Conoidasida, and Sub-phylum Apicomplexa (Margulis et al, 1993),
Obata (1953) reported some gregarines [rom Japanese Insects. Ganapati and Narasimhamuth
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(1956) find out a new cephaline gregarine, Stenophora xenoboli n. sp. parasitic in the gut of the

Millipade Xenobolus sp. Lipa (19672) studied the gregarines of arthropods 1in Poland. Levine

(1979) depicted the life cycle of gregannes and described as many as 120 species of gregarines
from the eight genera that can infect millipedes, Amphoroides, Cnemidospora. Fonsecaa,
Hyalosporina. Monoductus, Phleobum, Spirosoma, and Stenoductus, Due to Nashuk distnct’s
subtropical climates. millipedes here are abundant and widespread mainly in the rainy season. In
2000, Gilis Kaya overviewed the classification of the Phylum Apicomplexa The present study
includes the prevalence percentage and observation of intestine-dwelling gregannes in the
millipede Trigoniulus corallines from Nashik District, Maharashtra State, India

Material and Methods F
Millipede Collection and Maintenance
Trigonoulus coralinus (Gervais, 1842), was collected randomly from the various areas of

the Nashik district in the peniod of January 2007 to December 2008 irrespective of age, sex, or
reproductive status. They were dissected directly after bringing in the laboratory.

The smears containing cysts were collected from the gut of host by means of micropipette
and transferred 1o a moist chamber to which the ringer solution was added. Further
developmental stages of the cysts were subjected to repeated microscopic examination at delinite
intervals (8 hours) and the intermediate stages were recorded along with time for sporulation.
Some of the advanced cysts were pressed under the cover glass examined for gametes,

The dimensions of the gregarines were based on the organisms selected at random from

different smears with an ocular micrometre. Total 15 organisms of diferent size of each species

were measured.
'

Results

Prevalence of Gregarines in Millipedes
The study of prevalence was based on the species of millipede Trigoniulus corallinus,

collected from various places of Nashik district, (M.S). In case of millipedes the survey is not
possible throughout the year, because the millipedes are available only in rainy season (June to
November). So author has could study the prevalence of gregarines only for six months. During
the period of two years (Jan. 2007 to Dec. 2008) total 1794 Trigoniulus corallinus were
examined. In the first vear (Jan. 2007 to Dec. 2007) total 996 animals were examined, 662 of
these were positive for gregarine infection. The percentage of prevalence was 66.47%. In the

second year (Jan. 2008 to Dec. 2008) total 798 animals were examined, 413 of these were
%. A month wise

positive for gregarine infection. The percentage of prevalence was 5175
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analysis of the percentage of the prevalence ol gregannes in T, corallinus for first vear (January

1o December. 2007) shows the maximum percentage of prevalence dunng August 1o October

(7290%, 70,85%, 70.29%), mummum m June (38%) and moderate m July and November
(62 72% and 45 05%) In the second year (January 10 December. 2008) the maximum percentage
of prevalence was observed dunng August (60.35%), mimmum in November (39 24%) and
moderate n June, July, September and October. The pattern in both the vears sugpests that the
peak 15 1 monsoon season, the prevalence reduces in the starting of winter. The details of the
number of animals examined and the month wise prevalence are shown in Table No. 1 and 2,

TABLE 01:
SHOWING THE MONTHWISE PREVALENCE OF GREGARINES IN MILLIPEDE
(Trigoniulus corallinus) during the period from Jan. 2007 To Dec. 2007

Sr Total No.of No of % of Total
No Months Host ~ve Hosts Prevalence
Examined
| Jan-07 e e
2 Feb-07 P e —eae
] Mar-07 | e = ———
4 Apr-07 e — —
5 May-07 | e ———— ——=e
6 Jun-07 50 19 38.00
7 Jul-07 285 193 67.72
8 Aug-07 270 197 72,96
9 Sep-07 | 199 141 70.85
10 Oct-07 101 71 70.29
I Nov-07 91 41 45.05
12 Dec-07 — — P
Total | 996 662 6647
TABLE 02

SHOWING THE MONTHWISE PREVALENCE OF GREGARINES IN MILLIPEDE
(Trigoninlus corallinus) during the period from Jan.2008 To Dec. 2008

Sr Total No.of No.of % of Total
No Months Host +ve Hosts Prevalence
Examined
1 Jan-08 o = -
2 Feb-08 | e - —eeee
3 Mar-08 | ————- — —~——
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Systematic Position

Stenophora Sp.
Domain: Eukaryota
Kingdom: Protozoa Goldfuss, 1818, Rown, 1858
Subkingdom:- Biciliata

PART 1/ Peer Reviewed Referred and UGC Listed Jowrnal No. : U776 138






VOLUME = VIIL BSSUE - 1< JANUARY - MARCI - 000

AJANTA - ISSN 2277 - 8730 - IMPACT FACTOR - 5.5 (www sjifactar.com)

Infrakinedom = Alveolats Cavalier & Smiith, 1991
Phylum - Myso20a

Sub-Phylum - Apicomplexa Levine, (1970)

Class - Conondasida Levine, 1988

Subclass - Gregarinasina -Lankester, {1866)

Order - Eugreparinonida Léger, 1900 or
Eugreganmda- Doflein, (1901)

Suborder -Septatina- Delage and Herouard, (1896)
Super family - Stenophoricae Levine, 1984
Family-- Stenophonidae Léger & Duboscq, 1904
Genus:- Stenophora- Labbe. (1889)

Species:- S mruthunayi

S. indica (n. sp)

Genus- Stenophora. (Labbe, 1899)

Literature sunvey on the cephaline gregarines from the

millipedes reveal that Leidy

(18492, 1953) was the first to report the occurrence of Gregarina larvata. G. julimarginati and G.

julipusilli from Julus sp. Lankester (186
forms of a single species, Gregarina juli This speci
genus Stenocephalus by Schnerder (1875).

Labba (1899) after studying some gregarines

es was later

genus Steno
genus which are as follow:
(1) Sporont and trophozoites are solitary.
(2) Sporont’s body consists ol 1
(3) Cyst formation by p
(4) Sporocysts liberated singly. possessing an cpi
line
(5) Early developmental stages intracellular.
Some additional characlers of taxonomic im

following workers
Crawley (19032,

length to the total body length whic
uthors stressed the systematic v

portance

ratio. Apart from this the later a

cephalus Schneider as Stenophora. He established the generic charact

3) considered these three gregarines as polymorphic

included in his newly created

from the millipedes (Julidae) renamed the

ers of this new

wo parts: protomerite and deutomerite,

airing of two sporonts and dehiscing by simple rupture,
ispore and with or without an equatorial

were brought to light by the

1903b) emphasized (he importance of the proportion of the protomente
h Leger and Duboscq (1903, 190-4) expressed into PL:DL

alue of shape of the protomerite

159
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and shape and size of the nucleus, They created a new family stenophonidae to include the genus
Stenophora, Labbe

Ellis (1912¢c. 1913a, b) recording four new species of Stenophora emphasized the
importance of ratio of width of the protomerite and width of the deutomerite (PW DW) Later,
Watson (1915, 1916) reviewed all the gregarines of the genus Stenophora She emphasized the
following features of specific importance.

(1) Presence or absence of papilla at the tip of the protomente.

(2) Presence or absence of the epimerite.

(3) Presence or absence of the “apical pore” or apparent pore” at the apex of the protomerite
of the sporont

Pinto (1990) described six species of Stenophora from diplopodes befonging to the genus

Rhinocricus in Brasil as on next page.

Ray (1933) and Chakravarly (1934, 1936) adding to our knowledge of the life history of
the Stenophora species threw light on the hyaline nature of the epimerite.

Karandikar and Rodgi (1955) apart from describing some new species ol Stenophora
worked out the detailed life history of these species along with other species belonging to genera
Hyvalosporina, Chakravarty & Monoductus Ray and Chakravarty, these authors have emphasized
the inclusion of following additional points for taxonomic considerations

(1) Protomerite variable in form, may be bell-jar like, dome shaped. bulbous, bottom
shaped, conical or biconvex. It may be hyaline or Steined, fully or partially, in the
permanent preparations, with respect 10 the density of the endoplasmic granules.

(2) Nucleus vanable in form and position. It may be spherical, ovoidal, ellipsoidal, spindle
shaped or falciform The nucleus may be located anteriorly centrally or postenorly

(3) PL: DL and DW ratios variable and are of specific importance.

Other contribution have come from workers like Hukui (1950, 1952), Tuzet and manier
(1954). Ganapati and Narasimhamurti (1956, 1959), Tuzet et al. (1957), Rodgi and Ball (1961).
Theodorides, Desportes (1963) and Lipa and Stachurska (1968). Since the establishment of the
genus Stenophora Labbe about fifty species appear fo have been recorded. The chronological list
of these parasites along with their hosts as well as localities is given in the charl

Stenophora mruthunjayi Rodgi and Amoji, (1969)

The species. Stenophora mruthunjayi ( Rodgi & Amoji, 1969) is found in gut of millipede
host, Trigoniulous coralinus in the locality of Nashik district, (M.S.)
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Description of the Species
Stenophora meuthunjayi was first desenbed by Rodgi & Amoji (1969) as a new species in

Chondromorpha kelaarti. Later Gulblrile (2005) had redescribed the same species in the same
host. Same species has been redescribed by the present author in the different millipede host

Trigonlus coralinus.

The Cephalont

Early cephalont 15 bottle like, compressed at middle of the body and rounded at both the
ends. but triangular posteniorly in some cases. Il measures about 40t 10 555 0 length and 30p
fo 37p in width. Body shows protomerite and deutomerite. The protomerite is ball shaped,
spherical in shape 6 1o 10 5y in length and 9 to 12,5y in width. The deutomerite is compressed at
the middle region in many cases which measures aboul 34 to 454 in length and the width 1s 30 to

37 The nucleus 15 roughly rounded 5 to 7 5u in diameter located at posterior side of the

deutomente

The Early Sporont
The early sporont is ¢ylindrical and elongated in shape. Anterior end is with inverted

bowl shaped protomente which is sirhilar to the protomerite in mature sporont. The length of
protomerite is 7to 14.5p and the width is about 9 to 15, The nucleus is rounded placed at the
middle of the deutomerite which measures about 9 to 11p in diameter,

The Mature Sporont

A mature sporont is slightly elongated and egg shaped in its general body shape. Anterior
end is slightly broader than the posterior. It is relatively small gregarine. measures about 70p 10
1254 in length and 37.5p to 65p in width,

The prolomerite of the adult sporont is bell shaped (“hood shaped™ in of C. kelaarti,

Gulbhile 2008) being broad at % rd distance from the septum with a clear indentation in the

middle. An apical pore 15 clearly seen at the tip of the protomerite. The protomente is broader
than its length. The length is 10-17.5p and its width 15-25 p.

The deutomerite is elongated. broad and egg shaped. It includes spherical nucleus which
is usually located in the middle of the deutomerite it measures about 10 to 12 1n diameter Both

anterior and postenior end of the body are slightly tapering.

161
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Plate No. |
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Comments

After the comparision of this gregarine species with the earlier described Stenophora
species in millipedes (Chondromorpha kelaarti). present author concluded that the species is S.
Mruthunjayi which is already described by Rodgi and Amoji (1969) and Gulbhile (2005), There
are some minor differences between these three species (Rodgi — Amoji. Gulbhile and present
author).

The present species shows the close similarity S Mruthunjayi (Rodgi-Amoji and
Gulbhile) than the previously described species of genus Stenophora

The body shape and size is much larger in S. ellipsoidal (Chakrvarty, 1934), S. papillata
(K. & R, 1935). . conjugata. (1961), §.akiyoshiensis (Hyoma 1969). and S. bristili (Bhandari,
2010). it is leaf like in S. mahabaleshwari (Amoji and Rodgil972), ovate in . mrthunjayi
(Gulbhile 2005). The body of present species is ege shaped, broad anterior end and slightly 1aper
posterior end shows the similarity to S. mruthunjayi (Gulbhile. 2005).

The epimerite of sporont is ball like in S. papillata and S, conjugata, rounded in S.
ellipsoidal: dome shaped in S. mahabaleshwari, the epimerite is not seen in sporont of present
species.

Protomerite is bottle shaped in S. ellipsoidal: button like in S. papillata, ball and knob like
in §. cassidiformis. dome shaped in S. conjugata and S. akiyoshiensis, pot shaped in S.
mahabaleshwari and bell shaped in the present species. It measures about 10 1o 25 in length and
I5 10 25 in width in S. mruthunjayi (Guibhile, 2005), semioval and bulbous in S. Bnstili
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(Bhandan. 2010) The protomente of the present species s broader than length, measures about
1010 17.550 m length and 15 10 2640 in wadth, matches with the Gulbhile's species

The deutomente 15 elongated and broad i present species, measures about 70 1o 115 n
length and 37.5 1o 63p in width, ‘which is closely similar to the Gulbhil's species (S
mruthunjavi),

The nucleus s elliptical in S ellipsoidal and S. akivoshiensis. spindle shaped in S.
papillata, boat shaped in $. cojugati. oval in S. mahabaleshwari, and S.bristalli. The nucleus s
oval, located middle to anterior half of deutomerite v S. mruthunjayi (Gulbhile). In the present
species the position and the size of the nucleus are again shows similarity 1o the S. mruthunjayi
(Gulbhile2005).

Afier the comparison of the present species with previous species il is seen that the
species is very close 1o Gulbhile's species, so il is considercd as Stenophora mruthunjayi and
redescribed here. only their hosts are dilferent.

Table No. 3.
Table 29 - Comparison of the present species with the species of Stenophora.
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