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Abstract

The Natyva Sasirn is a Sanskril treatise on performing arts, ncloding theater, dance, and music, that arz
presented or an sudience. They are not the same as the visual arts, which create tangible, still works of an
ulilizing paint, canvas, and other materials. A wide range of disciplines, including dance, masic, and theater,
ure included in the performing arts and are demionstrated in live performances for an audience. The sag:
Bhaorate 15 sand to bave written the text, which corrently contains 6000 slokas, sometinie bebween 200 BCE
und 200 CE. The boek is divided into 36 chapters, each ot which has 6000 poctic verses discussing different
performansce arts, The treatise covers a varicty of topics, such as dramatic composition, play structure, and
slage construction, acting senres, body language, makeup, costumes, the role ond objectives of on ont
divecior, muzical scales, musical instruments, and the svmbiatic relationship between music ond art
perdfurmance, Motable among India's literary, musical, and dancing traditions 15 the eneyclopedic book on
the artz, the Nagva Sdstra, [t is also well-known for its anistic "Fasa” theory, which maintaing that the main
ohjective of performance arts is to carry the audience member into a different, wonder-illed parallel reality
where they experience the cssence of their owmn consciousness and reflect on spiritual and moral gquestions.
Keywords: Vi Sistea, Shava, Vibhave, Anubiay, Reza, Emorion

Etymology

The title of the text is composed of two words, "Natys” and "Shastra®. The root of
the Sanskrit word Ndpar is Mafe (F2) which means "act, represent™. The word Shdstra (Z1%)
means "precepl, rules, manual, compendium, book or treatise”, and 15 generally used as a sutfix in
the Indian literature context, for knowledge in a defined arca of practice.

Introduction

A semi-historical and purinic account of the work's creation is provided by Negyasdstea, According
to Nifvasistra and Bharata Muni's Bhava-Rasa Theory, the audience's ability to have a particular
experience, known as Rasa, 15 a key indicator of a performance’s success. Rasa is the sudience's
mward joy that they enjoy. The Najfyusifstru i founded upon the Gandharve Veda, an ancient text
comprising 36,000 slokas. However, the writings of the Kashmiri Shaivite philosopher
Abhinavagupta {¢. 1000 CE) contain the moest comprehensive exposition of it in songs, plays, and
other performance acts.

Bhava- Rasa Theary

Object/Environment — {causes) — Emotion — {causes) — Behavior - (creates) = Audicnce
Response
Vibhava — (causes) — Bhava - {causes) - Anubhav — (creates) = RASA

* Correspondence Authar T e

2 / BN
Vi, 47, No.2 April-June 2024 c,ElL:'{:’ ﬂ/ fef oxmayel) s
o |
F’Tﬂ;_ . @’ 7]
Chaman Lal Mahawdhyalaya L i

N —

andhaura, Distt -Handvesr | tseakhant



Educntian ard Sociely fena 3q1fin e
[S5M: Z2TE-GHG4 LHGC Carg Groug | Journal

Vibhavas: Vibhaves means Eamna of causc
Bhav: The term bhava means mental state or cmotion,

Bharata narrates that: At the end of the frrayuga and at the on-set of the Tret@aga, people on
earth got addicted Lo base sentiments such as excessive desire, preed, jealousy, and anger and
found thewr state of happiness mixed with sorrow. 5o the deves, with Indea leading them,
approached Brahma {the deity of creation) and requested for audic-visual enlertainment. They also
requested that this be made accessible to all people from all places. This imdeed is the need of 2l
people of all times — respite from the world which 1s filled with conflicting emotions.

The following five verses speak about the creation of Ndgraddsira by Brahma:
Al T 9 wiue sy Eﬁ%ﬂﬁq |
Hiamray A e R g e |

“It will include wise guidance for individuals pursuing renown, monetary needs, and dharma, It
will direct the planet in all of its future endeavors as well.™

TR adfRranadE |
ATeaTE TS Hidard FeEd |
“It will contein the essence of all the sisira-s and will be (he Toundation for all s, 1 shall
creale Natyaveda, the fifth Veda along with the itihfsas."

e HE T YH HEdgFTEA |
ATedd dagh IdergEred |
Having taken a decision thus, the deity recalled all the Vedas and created the Nafyaveda, which

15 borm out of the four Vedes
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He obtained the words from the Rig Vieda, the melody from the Samaveda, the Yajurveda's
language of gestures, and the Atharvaveda’s acsthetic experience.

FETRE: TR TETdE! W |
TS T B Fe FEdie I

Nilyaveda, which is clogely linked o the Vedas and the Upavedas was thas created by the all-
knowing Brahuma, the conissisng

Thiz cpisode cstablishes a context for the creation of the Natyasastra and shouldn't be taken
literally. However, it shows that the creation of such a great treatise was an outcome of combining
different theoretical and artistic mediums. The Nityasdstra is just a new form given to different
diseiplines that aleeady existed — old wine in a new bottle, As is the case with most Indian $3sira-
5, Bharata’s Nitvasfistra is a descriptive work on the art forms which existed during his times. The
art-forms were naither “ereated’ by Bharata nor does he preseribe a set of rules which need to be
followed for all times und places. He even suggests in that the art forms must dynamically adapt
toy the tastes of people of different pluces and at different times, This is evident in the several dedi
art forms which have evolved with regional variations based on the mrdrea 2el by Bhorata,
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The structural aspects of form such as lyrics, music and the language of gestures which arc
required to communicate the contenl (o evoke an agsthetic expericnee (rasa) arc all dealt with in
detai] in the Natyaidstra, 1.e., it caters o both form and content. Moreover, it puarantees the

fulfillment of the four-fold aspects of human-pursuit, 1.e., the purwydriho—s ﬂﬁ HY, and PTH. and
also pives us a glimpse of the expericnee of Bliss {'-Fﬂal}.

Braluna then asks Indra to instruct the devas o bring the Natyasdsira into practice. The
Mitvavedsa, he continues, should only be taught to people who are knowledgenble, skilled, mature,
and prepared 1o put in a lot of etfort. These are, n fact, the charactersstics that one should anticipate
from those who wish to study and apply the Natyasastra to this day. Indra believes that only sages
who are knowledgeable about the Vedas could be able to understund, abzorh, and practice the art,
a4 he believes the devas are incapable of doing so. After that, Bharata receives feachings from
Bruhma in the Nipraveda, and he is tasked with teaching his hundred sons o follow suil. Bharats
assigns distinet roles to his sons and instructs them. Bharats created the three dramatic styles [ﬂﬁj
— the verhal {Wﬁji the subtle (ﬂﬁ?ﬂ'} and the encrgetic {GﬂTll_(.Fr] and mformed Drahma of ks
work. Brahma then suggested that he pick up the graceful style {%ﬂﬁlﬁ-@ﬁ%j from the dance of
Siva, which is made up of aigahdra-s and Alled with bidva and rasa. As this stvle could not be
effectively practiced by humans alone, Brahma crested apsaras, the celestal damsels from his
mind, who were skillful in Embellishing drama and he told Them (o assist Bharata. Tle assigned
Sviti and his disciples to play on musical instruments and gandharvas such as Nimdo to sing
somers. Thus was the art of #dha created out of the existing art forms, The antiquity of the el forms
can also be perceived as it 15 said that major deitics such as Shive and the devas were well-versad
in them. The major deitics and the Vedas are thought to have existed from times immemaorial
according to sandtana-dhanmg.

Brahma suggested to Bharata that the fadra-divajiossava, the festival im the honor of
Indra’s killing of demons, would be a suitable occasion to put together a performance employing
the principles of the Natyasistra, Bharata beging the performance with the ?ﬁ, AN auspicious
benediction and devizes (o poriray the popular episode of the samndra-matfiona where the daiivas
{demons) were subdued by the devas (deitics). The devas, pleased with the performance give
rewards to Bharata. Indra gives him his auspicious banner and Brahma, a Aufileda (2 curved stick
to be used by the vidisaka, the clown). Vanmna, the deity of water and cosmic order pives him a
golden pitcher, sultable to drink water with, Siirya, the sun deity gives him an umbrella, which
pives shads from the sun. Viyu, the deity of wind, gives him a fan. S1va, as his very name sugpests,
rewards him with suceess. Visnu rewards hom with a lon-seat. Samsvall grants him competence
for vispal ars,

The daityas (mainly the wighnas), who were also audience to the staging of the play by
Bharata, tonk it too realistically and forgetting that it is was merely an artistic portrayal of a historic
event, they disrupted the play, Angered by this, Indra hurled his flag-staff at the dadyas and
smashed their assault. Since then, the flag-staff is called the Yarjara, ' derving from the Sanskrit
ward fior “smashed”, Gﬂﬁﬁ The mythical staff is even to this dav used in it modified form
by actors und is worshiped before o traditional stage-play, with the belief that it wards off evil
{vighna).

In this episnde, Bharata gently warns art enthusiasts about their need to maintain objectivily
when viewing a play or any other kind of art. Overemotional attachment and extrapolating the
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cvents to daily Life will be detrimental to the art and the connoizsseurs. More philosephically, ar
cannot be enjoved when a connoisseur's immaturity prevents the bhavas from being raised to the
lesel o rasa 10 his mind.

Bhava iz an emotive state expressed in the arts o evoke rasn, Bhavas are presented through
the process if abfiingya wheremn the artisl of performer interprels the varioos bhavas through
movement, specch or representation. Since bhava are emotional states, they cannot be perceived
materially; rather, they are suggested through the performance or making of art in order to bring
forth an aesthetic experience.

The Niapvasdsira presents the earliest known theorization of rasa and bhava, dating 6o the
eerly centuries CE. It delineates three types of emotive siales

sthav! Bheva (Primacy emotion S dominant mood)
i farl Bleva (ransitory emotions)
sartvika bhava {unconscious or involuntary emotions).

In order to create o rasa, the arlizl must combine, express, interpret, and call upon these
interdependent types. To accomplish this, the artist brings forth the anubhava {the mental
expression of an emotive state) by using vibhava, which is an umbrella category of emotive states
expressed through physical and environmental stimuli. When the anubhava is successfully elicited,
the audicnce ia then called to sthayi bhava,

Each sthuyi bhavais directly connected to the eighl rasas as follows.

Ruii (love/Pleasure) — Smiling face, sweet words, contraction of eyve-brows, sidelong glances, and
the [ike,

Hasa (laughter/Joy)- Smile and the like, 1., lougher, excessive laugher.

Shoka (sorrow)- Shedding teras, lamentation, bewailing, change of color. Loss of voice,
loosensss of lunbs, falling on the groung, crymng, deep breatlung, paralysis, insanity, death and the
like.

krodia (anger/malice)- Extended nostrils, untumed eyes, billen lips, throbbing checks and the
like.

Agpuinsl enemies- knitling of eve-brows, fierce look. bitten lips, hands clasping each other,
touching one's shoulder and breast.

When controlled by superiors- shightly downcasl eves, wiping off slight perspiration, and not
expressing any violenl movement,

Against a beloved woman- a very slight movement of the body, shedding tears, knitting eychrows,
sidelons glances, and theobbing lips.

Against one’s servants- threat, rebuke, dilating eves, and casting contemptuous looks of various
kinds.

Artificial- betraying signs of effort.
ufsaha {energetic/courage) steadiness, munificences, the boldness of undertaking, and the like.
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bhava (fear) trembling of the hands and feet, palpitation of the heart, paralysis, dryness of the
maouth, licking lips, perspiration, tremor, apprehension of danger, seeking for safely, running away,
[oud cryving, and the like.

Jngnps (disgust) contracting all the limds, spitting, narrowing down of the mouth, heartache, and
the like,

vigmapa (amazement/surprize) wide opening of the eyes, locking without winking of the eves and
movement of the eye-brows, hormipilation, moving the head to and [vo, the cry of well done, and
the hike.

According to rasa theory, each sthayi bhava brings forth the corresponding rasa in the
speclator or reader if the techniques outlined by the acsthetic principles are executed successtully,

In Sanskrit agsthetics, thirty-three vyabhichan bhavas have heen described. For a brief
period, each sthavi bhava may be accompanicd by these ephemeral states. Avega (agitation),
dainva (miserv), drama (fatipue), mada (intoxication), vobodha (awakening), garva (pride), nidra
(sleep), garva (pride), shanka (apprehension), and harsha (joy) are a tew examples of vyabhichari
bhava

Sartvika bhavas are inveluntary stutes of being that are associated with the psvche, thus
requiring physiological reactions that are enacted by the performer or represented in the arts.
Some sattvika bhavas include sveds (perspiration), svarabfhonge {(speech
disturhance), asru (tears), vaivarmaa (irembling), pralove (fainting) and roreanciia (dread),

Conclusion

Bhava 15 also discussed in influential commentacies on the Mitvasistra compiled by the mediesval
acsthetician Ablupavagupta, These develop en the fonmuolations of the MNipvasisira, arguing
that elambana vibhava (characters, objects or stimuli thar elicit a particelar emotion) as well
as wifefipanag vibhava (the circumstances that generate the stimulus) are needed to elicit the
corresponding anubhava. These processes contribute to the manifestation of rasa through the
overarching sthayi bliava, The experience of raga for the spectator is therefore a summation of the
anubhavas and vibhavas they perceive. Rasa-Bhava is the central concept in Indion performing

arts such as dance, drama, cimema, literature ele. Bhava means “1o become”. Shava ix the state of

mind while Rasa 15 the aesthetic flavour that resulis from that Bhava, The Bhava themselves carry
no meaning in the absence of Rasa. Thus Raga iz basically forms and manifestations of Bhava in
the form of multinede of sensations through taste, emotion, and delight. In other words, Rasa is the
dominant emotional theme that iz invoked in the audience. When we watch a movie, a sad scens
makes us cry — that is Rasa, The Rasa-Bhava is what cstablishes a relationship berween the
performer and the andience,
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Abstract

The word rasa is well known to all and it is being used in the context of all forms of arts simply, The
relation of rasa with the interaction between aesthetic and work of art is assumed when we call a
work of arl as an interesting’ or a recerver as inleresting or boar. The meaning of the word rasa
creates lots of confusion. The undemstanding of the rasa is so hypothetical that nobody feels to make
more enquiries, about thar, one gets more confused while he or she explaing about the good
experience which they got ulier watching o good tragedy and fecls that whether they beloag selfish
category that they feel happy in other grief. If it is not right then why they do like to watch the
tragedy again? Why do they feel to watch again the grnief of the characters in the tragedv? It means
that the roots of the experiences of a good play or drama are different from the emation or feelings of
pleasure, The present paper aims (o understand the word rasa and the theory of msa from its deeper
level to reach at the roots of these questions.

Kevwaords: Naryashastra, bhava, vibhav, anubhav, sthayibhav, sancharibhav.

Introduction

Bharata is known as first pioneer of the literary theory in Indian literary tradition. Bharata belongs to
sccond century BC, he wntes Natyashastra, Natyashastra 1s 2 mile stone of theories and laws related
to poetry and drama. During the period, when MNatyvashastra is written, drama and poetry were
considered as sunilar. Indian poetics focuses on drama and poelry exisled as an integral part of
drama. In carly English drama, Greek drama, and Sanskrit drama, poctry is found as a medium of
nareation and dialogue. Natyashastra is the first treatise on dramaturgy in Indian [ilerary
philosophical tradition. I is an encyclopedia of vanous ideas and principles about drama as a form of
art. Bharata says that rasa 15 a kind of sentiment and the andience gels the sentiment from a picce of
creative object. The realization of rasa gets from a particular sthavibhav, According to him
sthayibhay (permanent emotion) transfonms into rasa (aesthetic pleasure). Further Bharuta argues that
the proper combination of vibhav, anubhav and sunchanbhav for the realization of raza. A play with
a good combination of these bhava becomes perfect, full of rasa and pleasurable. Bharata also
focuses on the gualiies of the andiences through the concept of sahandya, Rasa is an interaction
between work of art and audience. The word rasa is interpreted by various ways as ils associalivns
with the tme and situation. The word rasa is understood differenthy at different time. Rasa as a
meamingful wond spread in the air of ancient India for a very long time. Rasa which we are
particularly concerned came much later and it is found in Natyashastra of Bharata, a work on art in
general and on dmmaturgy in particular. Natyvashastra is the first extant worle in which rasa has been
uzed in as aesthetic context and with an aesthetic purpose.

While talking on the rasa theory, Proll Ami Upadhay uses good example from the Meghdoot where
Kalidas's Yaksha sends a message to his beloved through the cloud, he says:;

“0 cloud, you wall ses river NMarmada, Spread out at the fool of the Vindhva Mountain, Rough and
full of rocky hill, Looking the decoration on the Elephant body, Made by scattered marks of painted
strokes. .. (Upadhay, 41)

The above quated verse gives us the idea how poetry is made effective with the help of apt diction
and imaginative languape, A question is always asked all the tume, that why does everyone like o
read litcrature? The answer 15 simple that, to gain pleasure, to get rid of day to day work and to go
through different kind of experience. While reading literature, a reader enjovs the moments, fell

something different, goes through distinguished experience which takes them away from day o day”
routine for some time and allpws enjoying the new pleasure. This sont of pleasure, according o

Indian litcrary theoty is% Arasn,
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The word rass is closely related to the development of Indian culture and literature, 1t is used as the
best principle in the different field of human life. In the field of food and fruit the word rusa 15 used
for sweet and tastefulness. The pleasure enjoved through ear by lstening music 15 called rasa. In the
field of medicine and Health Sciences, the best medicine of the time % called rasa. In the field of
spirituality and religion the Paramatma {inner soul of living being) 15 called as rasa, In the same way,
mn the field of literature, the poetic pleasure 1% called as rasa. The question also raises that who is the
receiver of the poetic pleasure? What arc the terms that define receiver of different kinds of literature
or art? The answer can be given as following: the receiver and its definition can be decided by the
literary form which they are going through or enjoving, for Example a perceiver of poem, novel or
story 15 called as reader. A person watching a play on the stage or movie on screen is called as
spectator. A person listening music on a tape recorder or on a radio is called as listener and the
person may call as andience of he 18 listening and watching music orchestra on the stage. In short the
perceiver or narrate of the literary work of art can be defined form of literature which he or she
enjoving. 5o lar as Bharata is concerned he wriles a trealise on dramaturgy called MNatvashastra and
calls the perceiver as spectator (sashardya) who watches a play being performed on the stape. How
does the spectator achueve poetic pleasure? What is the process of enjoying the raza? The celebrated
rhetorician, Bharata tries his best to solve this psychological phenomenon in one sentence.

The poetic pleasure 1s gained through appealing the emotion of a reader. A work of art must have
certain qualilies through which it will appeal the emotions of a reader. A work of ant transfers into
the good literature only when writer represents the content, bhava, emotions in proper way. The rasa
theorists accepl bhava as significant principle of poetry (kavyae) and explains the aspects connected to
it. The bhava are classified into two parts according to rasa theory, Le. sthayibhay and sancharibhavy,
The sthavibhav develops gradually and slowly and it rémain in the heart for long ome but
sancharibhay came on surface within a moment like hightening and it becomes invisible after a few
moments, for ¢x. Love, disgust and enthusiasm are sthayibhav and anger. laughler and fear are
sancharibhav. This classification of Bhava is very much applicable in the light of modern
psyvchology, According modern psychology there are two types of bhava i.e, emotion and sentiment.
These types are altematives to sancharibhav and sthayibhav.

These terms are sthayibhav, sanchanbhay {Vyabhichyanbhav), vibhav and anubhav. The whole core
of rasa theory is depending on these terms. Sthayiblayv: Sthayibhay is inherent in all human being,
und it is permanent emobion. Permanent emotions in us ane inborn.

Sancharibhav: Sancharibhav is not fix or constant feelings. They keep changing in course of time
and according 1o siluahion context, The word sanchari means moving or wondering which suggests
the nature of sancharibhav. It is also called as Vyabhichyaribhay because it does not remain with a
person for long time, after fow moments it becomes invisible. Sancharibhav is contrary or opposite to
sthayibhay and it is called as transitory fecing,

Vibhav: The vibhav is determining element, which help in development of 2 fecling in a sentiment,
Vibhav as the cause of any basic emotion in the worldly affair when presented in eny piece of
creative literature is called an excitant.

Anubhav! The effect of any emotion 15 called anubhav i.e. ensuing response. It is consequent or
reaction to the vibhav, In the realization of the sentimenl of Soka there may be anubhav like
mourming, weeping and shedding of tears ete. Vibhay and Anubhav are not directly related to the
bhava and sentiments.

Rasa 15 based upon a purticuler view of psychology which holds that our personalily is constituted
both towards its motivation and intellection of a few primary emnotions which lic decp in the
subconscious or unconsciousness strata of our being. These primary emotions are the amorous, the
ludicrous, the pathetic, the heroie, the passionate, the fearful, the nawseating, the wondrous, Some
other philosophers ﬂ['pﬁ“_'r'-;..]m]n;lg:.r added to it the peaceful or intellectual, the devotional and the flial.
These emotions are running through all natures in a permanent manner and may mM_smm is
called dominant emolions (sthayibhav). : ot j‘».
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Bharata says, the union of ¥Vibhav, Anubhav and Sanchariblay in relation with Sthavibhay manifests
into rasa, one understands the process of rusa mamfestation with an example of a particular rasa,

The present rescarch work is limited only to Bharata®s rasa theory; thercfore i will be proper to
highlight only those rasa which are discussed by Bharata. He defines cight rasa that is Sringara,
Hasva, Karuna, Rudra, Vira, Bhayanak, Bibhistsa and Adbhuta. He classifies dramatic content on the
basis of emoations. All these rasa have something common i.e. they have some emotional content. Yel
they have ther points of differences on the basis of those points they establish their own identitics,
These differences are the ways in which the various emotions are manifosted.

Bharata first tme introduced the four basic concepts related 1o the human psychology. According to
him a perfect combination of vibhav, anubhav and sancharibhav appeals to the sthayibhav of a
spectator through which the spectator realized the rasa or tastes the rasa of the work of an., The
namure of sthayibhav is permanent, constant &nd passive that remains for whole life with human
being, hence they are called as sthayibhav. Sthayibhav are present everywhers and are present in
every human being. The namre of sthayibhav is beyvond fime, period, religion, region, race and
gender. A slight different may be found in the quantity 1n their presence, They remain with a humean
being from birth to death but in passive state, and in inner state of mind. They don™t pet active
wilhout the proper stimulus or inspirstion for ex. The beauty appeals 1o the sthayibhav of love and
the incident of o death appeuls o the emotion of grief. Tt 15 true that sthayibhav are expressed but
they are not expressed by themselves, they expressed through other Bhava, these bhava are called as
sanchanbhav, Bharata tells about eight sthayibhav i.e. rati (sringara), hasya (laughter), soka {grief),
krodh (anger), Utsaha (enthusiasm), bhaya (fear), Bibhatsa (dispusting), Adbhuta (wonder).

The sthayibhuv is appealed through the particular character, the charscter 15 called vibhav, The
vibhav is divided into two catepory 1.¢. Alambana vibhavy 1.¢. substanfial causes in the play, the best
example of substantial causes is the couple of lover and beloved, they are Alambana vibhav of the
Sringara rasa Uddipana vibhav are called as enhances canses. These causes enhance the situation and
gupport to create the surroundings to appeal the permanent emotions for ex. Beautifol gardens,
Mowers, birds, mountain with glonous view. for ex. The cause of Juliet’s love 15 Romeo, the cause of
Romeo's lowve is Julict, but thing is that they are different from the real causes. They are vibhav
(characters). The true causes transfer into impact or chunge but in the play, the aim i3 not to change
the situation, but to create the situation for proper representation. Hero and heroine are just as
characlers in other words; they are like a pol which carries the emotional state of primary {real) role
to the speetator, just like as a pot with full of juiee carries towards the person, bul nol taste the juics,
The character represents the real role but not invelves in that or not experiences the role in real, The
hero or heroine in a play don't become the lover and beloved in real life, they resemblances like that
for few hours of the play, Henge, the vibhav is like a canse but not as exact cause. The performance,
acting of hero-hermne and other characters in a play 15 called anubhav, The acting of the hero is also
called as anubhav. In English, the term anubhav is called as ensuing responses. They understand and
accept here the emotional stales of real role, and act on the stage accordingly, through which the
spectators understands the emotional states in the play.

The sthayibhav and sancharibhav cannot be realized without vibhay and anubhavy in a play, and there
is no expression o vibhav and soubhay without sthayibbav and sancharibhav, They are disabled
without each other (passive), The sthayibhay ultimately transforms into rasza, but they transform
through sancharibhav, hence Bharata has mentioned the sanchanbhav in his rasa sufra instead of the
sthayibhav, The word “sthayi® in the sthavibhav indicates the permanent nature of sthayibhav, They
are permanent, universal and passive emotions of human being from birth itself. They are not bound
to any particular place or time but they are timeless and exist in all penod of human history. As they
have been present in human psyche sinee ancient time to present, they are found in a person of every
cast, race, religion, period cultuwre and nation. The only possibility is that they may vary with quantity
in various people. Their existence in human unconsciousness state is passive since the birth, they

become active only when they get inspived of appealed by any external excitant (vibhav, subject or -

object). for ex. the permanent emotion (sthayibhav) of love may get inspired or appealed and become

active, when the person comes across the beautiful one (subject) or something that inspire the senge;
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ol beauty. The permanent emotion of Kamun (compassion) can be experienced (anubhav) when we
face the situation like the death of close person, loss of friend, an object we like most such as wealth
or position, and the leaving of the loved onc. When these permanent emotions become active or
awake, they are expressed or manifested through other bhava ie. sancharibhav. Tn his theory,
Bharata explains eight sthavibhav and he demes the possibility of any more sthavibhav, Further
Bharata formulates the eight rass on the basis of eight sthayibhav, In the natvashastra Bharata,
recognizes cight sthavibhav their rasa as following: 1. Rati (Love) a. Vibhav (causes): stimulus
would be season, fower, omaments or anyihing beautiful or desirable. b, Anubhav (involuntary
reactions); looking sideways, coy glance, sweet words ete, ¢, Sancharibhav or Vyabhichyaribhav
(transitory feclings): lassitude, suspicion, jealousy, affection etc. 2. Hasya (Humaor) a. Vibhav
peculianty of dress or speech ete. b. Anubhayv; spouting, mimicking ctc. ¢. Sancharibhav: smile,
snicker, laughter, puffaw etc. 3. Karuna (Compassion) a. Vibhav: loss, death, calamily, leaving up
cte. b. Anubhav; teams, famting, lamentation cte. ¢. Sanchanbhav: sormow, trembling, fear etc. 4.
Rudra (Horror) a. Vibhav: anger, viclence, treachery ete. b, Anubhav: red eyes, rubbing hands, biting
lips etc. c. Sancharibhav: sweating, cxcitement impatience etc. 5. Viea (Heroic) a. Vibhaw
determination, strength, bravery, courage etc. b, Anubbav: courageous act, generosity otc. c
Sancharibhav; decision, armogance cte. 6. Bhayanak (Fear) a. Vibhav: frighttul things, lonely sights,
darkness ete. b, Anubhav: rembling, pallor, loosing voice ele. ¢. Sancharibhav: fainting, hurrying,
standing rooted et 7. Bibhatsa (disgust) a. Vibhav: bad news, loud lamentation cte. b, Anubhav:
repulsion, spitting, turning up nose ete. ¢ Sancharibhav: fainting lness, death, hate ete. 8. Adbhuta
(awesome or wonder) a. Vibhav. sceing wnusual things, achicving the desired, magic etc. b.
Anubhav: wide or staring eves, thrill, exclamation ete. ¢. Sancharibhav: standing stunned, over-joy
cto. It may be noted that as these vanous bhava are listed, some time we find confusion or a conflict
in distinguishing one reaction from the other. But as this seems to have suffered worse manhandling
one need not feel uncertmin about the basic peneral idea. Secondly, though in some cases the
gancharibhav seem to be identical, it must be noted that as individual reactions, these vary from
person (o person. But anubhav being natural or immediate reactions would be common to larger
numbers. Sanchanbhav are also called Vyabhichyanbhay because they change from person to
person. The spectator has quite impoertant rele in the manifestation of rasa. Rasa is created by the
reader and then it 15 recreated by the spectator. 1t is enjoyed by the spectator as acsthetic pleasure,

Conclusion

[he rasa theory, 15 an oldest theory in Indian theoretical fradition. At very first it is expounded in
Bharata’s Natyashastra, it influences the entive discussion of deamaturpy there as the very essence of
good writing. It is in fact, considered the soul of literature. The theory of rasa essentially deals with
the vanous kinds of emotion, and how they are depicted, inferred and transmitted through a work of
art. Tt holds that finally literature is essentially abouwt life and s emotions, And the problems that
confronts a critic is to find out how, in work emotion is depicted, suggested and how it is finally
communicated o the reader or audience. The streneth of this theory lies in that it deals with what is
commaon te all human being at all times cmohions.
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EXPLORING THE INFLUENCE OF SANSKRIT POETIC
TRADITIONS ON CONTEMPORARY INDIAN
LITERATURE

Dr. Decpa Agarwal
Chaiman Lal Makavidvalaya,
Londhaura, Hardwar

The impact of ancient Indion texis like the Mokablorain, Ropapeng, and Nonsheairg on
contcmparary literary works i profound and for-reaching; These lexts have served a% o nch
source of inspuration for nwthors, poels, plavwoaghts, ond srtisis across generations. The epics hke
ihe Mahablarata and Ramavana are repositones of profound moral, ethical, and philosophical
themes, Many contemporary works draw upon these themes, exploring concepis of duty,
rightzousness, power, sacnifice; love, and the eermal conflict between good and evil, Characiers
from these cpics hove become archorypes that resonate through time. Figores like Kama, Sita,
KErishna, Aguna, and Draupach embody wvonous homan vinees, struggles, and complexities.
Writers offen use these archelyvpes a2 8 foundation for developing therr charseters, giving them
depih and relinbility.

The narative structures -and storyiclling lechnigues emploved in those ancient foxis have
infleenced comlemporary - apthors,  The infricste plothiogs, wse of [ashbacks, muliiple
perspectives, and moral dilémimas have inspired many modern narvatives. Nofvashastn, the
ancicnt [ndian freatise on performing arts, has hod o substantial impact on dromatis and sesthetiz
clements 0 likerature. Us disgussions on emolions, pesthetics, and the porraval of charscters
hve influgnced how emotions are conveved and characiers are developed in contemporar
wirks. Mamy woiters and artizls rainderprel these anciend stones, providing new perspechives and
msights, Relellings, sdapations, and modesn renditions of the Mafabhlarans and Ramayana are
abundant i confemporary liternture, calering fo diverse audicnces and reflecting current socictal
eoniexls.

The Navashasiva provides guidelines for portroving vanious character tvpes. their motivations,
and behoviors. Writers often use these instghis (o crafi comiplex and molbi-dimensional charpgiers
in-their literary works. The text also delvies indo the use of vivid descripions, including seliings,
cmobions, ond sensory experiences, which re techniques requently employed by conlemporary
wiilers o immerse readers in their storics. The Natvashesreg emphasizes the imporiance of
lanpuase and its impact on the audience. Contemporory guthers may drow inspiration from its
linguistic-aspecls, emploving poctic langeage or sivlized prose (o enhance the aesthefic appenl of
their works,

Sanskril poctse traditions have had & profound and enduring influence on conbemporary Indian
literature. These traditions, dating back thousands of years, continwe to shape the lilerary
londscape in varlous wave, Sanskrl poetry established many stroclusal and  linguistic
convenlions, such a5 meter, rhyme, and poctic devices like similes and metaphors. Conemiporany
Indian pocts often draw [rom thess troditsons, incorporating elements of Sanskrl prosody and
stvie indo their work

Concepts such as Roso (emotional essence), Alanbara (omamentation), and D (suggestion
or resonance) have influenced how contemparany wrilers structure their works, aiming (o evoke
specific cmotions and create sesthetic pleasurs for the reader. Sanskrl pociies ainphasizes the
beauty of languaps ond pocbe expression. Wrilers todov olten draw lrom Sanskrit’s emiphasis o
precise language, intricate wordplay, and metaphoric richness to craft their prose or poelry.
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Sanskrit litcrary theorics explore vanous narrative teehnigues like fypata (metaphor), Anprase
(alliterafion), and Fawala (pun o wordplay), Modern auibors incorporate these techniques to
cohance their storyviclling, creating lavers of meaning and depth in their narralives,

Sanskrit [crature explored @ wide range of themes, imcleding Jove, nature, spinfuality, and
moralify, Contemporary Tndian writers frequenily delve inlo similar themes, influenced by the
depth ond diversity found in clossical Sonsknib texts. Senskrif epics like the Maohabhaoroin and
Ramayang restain cenleal o Indian literary and cultieral condcipetnesy, Maoy modern wilers
reinterpect these opics, offenmy fresh perspectives on choraclers and themes while mginizining a
litk to the ancicot Sanskrit narratives. Thers are several contemporary literary works that wers
inspired from the épics of Mahabharaia and Ramavana, Chitra Banérjee Divakaruni’s The Polase
o Hiusions redells the Mahabharatn from the perspective of Draupadi. This novel offers a
femimist view of the epiz, s a reiedimy of the Maokabharaia from the perspective of its often=
overlooked female profapomst, Dravpadi. The epe dsell serves o the backbong of the novel,
providing the sioiyling, characters, and overarching themes. The Mahabharata présenis a rich
lzpestry of chorenciers, ond Divaksruni delves deeper o the inner lives, cmotions, and
perspectives of these characters, particufarly Dronpadi. Throogh her lens, the novel explores the
complexities of Draupadi’s relationships, her desires, foors, and struggles within the epic’s
eventy

The Makobharaia deals with prolound themes such &g poser, love, destimy, and the complexitics
ol human sature. Divakarumi®s novel further explores these themes throogh the cves of Droupadi,
offering a fresh interpretation and cmotional depth 1o these enduring concepts, Ultimately, e
Palace af Mlisions serves as g reimagining and a reinterpretation of the Mahobharata, bringing
forth a differcnt perspective and cmotional depih o one of the most celebrated epics in Indian
myiholopy,

Anather work by Anand Meclakantan with the title Asure: Tale of the Vamguished presents the
Kamayvann from Bavana's pesspective, challenping the traditional portraval of the demon king.
Meelakantan’s portraval of Ravena and his perspective on the events of the Ramayvana showenses
o difTerent angle o the story, challenging the traditional hero-villain binary,

The impact of the Kamavana on Meelakantan's Asiirg 1z profound, as 18 serves as the foundanonal
mivthos upon which his narrative is built. By reinlerpreting the Romayana, Meelakantan raises
thought-provoking questions about morality, nghicousness, and the complexily of characiers
oflen portrayed o5 black and white. It underscores the subjectivity ol history and how
perspeclives can shape the porirayel of characters and cvents. By cxplaring the story from
Ravans’s viewpoint, he humanizes o troditionally vilsfied character, inviting readers Lo empathize

with his motivotions and oelions, Ti provides a canvas upon which Neglakanian creafes a

narrative that challenges preconceived ooligns and peompts readers 1o reconsider (e moral
complexities within ¢lassic cpics,

Devdui Pottonaik's Sita: An Iliveivaied Reételling of the Bemiyara presents o unique perspeciive
on the epic Bamavana, particelarly focnsing on Sua’s characler and her' jowrney, The impagt of
the Ramayana on Sila, a8 depicled by Patlanack, encompasses various facets, The Ramayana
porirays Sila a8 o svmbol of strength nnd resifience. Despite focing numerous trinls and
tribalaitons, including boing abduoted by Ravana, she remaing sieadfast o her devolion aid
lovalty to Rama, This unvwavering commitment {o her ideals and principles showcases her inner
sirength ond resilicncs. Siia’s soenfice for Rama's honor and her anwavering devolion Lo him are
key themes in the redelling, Her willingness to undergo hasdships, including exile and separation,
reflects ber deep love and commitment 1o her husband,

Poitnnoik's retelling aims to delve deeper into the comploxities of Sita’s choracter, exploring her
eiodions, motivations, and the impact of socictal norms on her journey, Through this porirayal,
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he provides readors with a nuanced perspective on Sita’s sigmificance within the lasger
framework of the Ramayana, These warks reinterprel the cpics, offering different perspectives
and diving deeper into the characters and themes, malang them relevant to contemparary renders.
Efforis to revive Sanskril as a spoken and literary language have influenced contemporary Indian
wiilers, Somse guthors incorporate Sanskrit phrases. concepls, of even enline verses info their
works, adding depth and cultuenl richness, These phrases might be used to emphasize themes of
fristh, unity, peace, or morality in contcmpornry wiiting. adding a cultural or philosophizal lnyer,
For mstance fe While Tiger by Aravind Adiga weaves in elements of Indian culture and
sogiety, While primarily im English, it occasionafly uses Sansknil words or phrases 1o evoke
eultural context and odd depth to certain themes. Another work The Palace of llusinns by Chitra
Banarjee Divakaruni, retelling of the Indian cpic Mahabharata ofien incorporates Sanskrit terms,
phrases, and conscepts as it remaims the slory from the perspective of Draupads, These works
often integrote Sanskril clemients 1o ennich their narradives, offering a plimpsc into Indinn culture,
philasophy, or mythology within a contemporary confext.

Different regions of Indin have their own rich lerary traditions that imersoct with Sanskrit
Writers (ko these regions ofien blend Sanskrit influerices with their regional longuopes and
folklore, ereating a unique fusion of classical ond contemporary elements. The study of Sansknl
liferafure and poetics conbinues (o inspire liberary  Criticism  and scholardy sesearch in
contemporary Indian academia. This ongoing engagement with Sanskril texts influcnces how
wrilers inlerprol and approach their crafl.

Moy contemporary wiiters deaw inspiration from Sanskrit cpics like the Ramayana and
Makabharata or classical Sanskrit dramos, adapting themes, characiers, or stondines into ther
own works. These texts offer a treasuro trove of deas and characiers that continne 0 resanals
wilh audicnees across cullures. The pursmt of sesthetie perfection and the balance belwesn Formi
and contend, which are integral to Sangkril poctics; influcnoe contemporary authoes in their goest
for literary excellence. Sonskrit literomre ofien defves into philosophical concepts like DHiama
{daty), Karma (action), and Meksio {(Uberation). Coremporary wiilers explore and réiderpret
these philosophical themes in their works, rellecling on human exisience and societal values,
Thev also explore existential guestions and moral dilemmas in their writings.

The universal appenl of Sanskrt pocties has transcended geographical boondanies. Witers from
virions cublurcs cngaps with Sassknl Liferary theones, incorporating clements info their works,
therchy enriching the global literary landscape, Whils contemporary Fileralure encompasses
diverse styles and influences, the enduring prinziples and acsthetics of Sanskni pociics continue
to provide & nch source of inspivalicn for writees worldwide,

Sanskrit poctics laid down the Toundations of acsthetics i lileratwe. Concepts like Rasa
(emodional csscace), Alawbara (ornamentation), and Dfvawd (suggestion) became pivedal in
understanding the beauty ond depth of Berary works. These principles influceeed the sirecturing
of postrv and drama, eniphasizing the imporfance of emotions ond their resonance with the
audience. The meticulous atlention given (o hoguage and versification in Sanskril poctics sel
high standards for peotic expression. The emphagis on meter, thymee, and thythen contribated (o
the development of various poctic forms. seiling guidelines [or composition that exicndad
beyond Sanskst literature 1o mfluenes other postic tradilions,

Eanskril poctics cmphasieed the imporiance of strusture, dhythm and form in literatere. Modern
writers oflen draw from these concepts (o ereale organized and pesthetically plensing works, For
example, the concept of Rasg or emolional essence in Sansknt literatore has influenced modern
authors evocation emotions in their wnting. Sansknit poetics 15 nich in metaphors, simales, and
vivid imagery, Moderm writers emphoy gimalar fechnigues (o erenle evocative dessnplions and (o
convey deeper meanings within their works. It infroduced various literary devices like Alanboras
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{ornaments) such os simile, metaphor, and alliferation. These devices arc uithzed by medern
wrilers Lo embellish their writing and mike it more caplivating,

Sansknt licrature often contaims  philosophical and moeral teachings, Modern writors mighd
integrate similar hemes or philosophical underpinnings inte their works, exploring existeminl
fuistions or cthical dilcmmas, Authors like T.5. Eliol, W.B. Yeats, and Exra Pound have shown
admiration Vor Sanskeil litersture, incorporaling clements of its poetics into (heir works. In the
poei The Wasre Lawd by T. 5, Eliot, three words of Sansknt Darta, Davadliovam ard Daryars
have. been used. It 35 followed by a repetition of the word Shanith ot the cnd of the pocm.

Additicnally, the studs of Sanskrit poctics kag provided a foundational ondérstanding of lierary
theory thaf conlinues fo inform discussions and inlerprefafions of modem litcrature, The
mluense of Sangksil pootics 18 nol conlined to the Indian suboontinont Scholars and writers
globally have siudied these ancient texis, leading 10 cross-culiural exchanges and adaptations in
liferary technigues and Norms,

Conclusion

The impact of Sanskol poeties on lileeature is profound, shapiog aol just the literary traditions of
ancient [ndin but alzo leaving o lasting legacy that continues o inspire and influenee writcrs and
artizts around the warld While contemporary Indinn literature is diverse and dynomic, the roots
of Sanskril poelic raditions conlinug to provide a decp well of inspiration and influence for
writcrs, serving as o source of artistic innovation and colturnl continuity. Even todoy, the
concepts and principles ariculaled in Sanskol poctics conlinue (o be studied and applicd.
Scholars, poets, and writers cxplore these pncicnt texis 10 understand the intricacics of litlerary
pxpression, condributing 4o ongoing discussions on pgsthelics and hiterare theory, These ancient
texls (Mohabhorate, Ramoaans, Nafyashasira) conting to be a wellspring of creativily, offering
tmeless themes, charuclens, nnd narrative elements that résonate with confemporary wrriers and
readers alike, Their influence remaing significant, ghaping the lierary landscape and fosienng o
deeper understanding of human values and expericnoes.
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rﬁeﬁﬁuhluﬁﬁm forests -t mendows. Orohids are distrebuled threughout the state Targing fmm ol hills b
lJunl:pln. Figham Pt thric d.!'-"EiI.L'\' and abundance i= aumpuzatively Jghes o the dvecae aren and piees: podkts of
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Ietorriatioeial Biviondinly (Prind)— Open Acoess TSSR- 0875 -
"Hhmﬂmﬁnﬂ R

IJ'E.F:}I'BE {E-Mldi-umﬂi&mmt cofurful group ol fuwering plants it natune, and they may be found amewhers,
.E'III:I'I:H‘I.E o ‘high ﬂh-a.t:m::l{&}.l'hw fowers exhibit an amammg vacia o m leema of Blape size arsi color
- With- in, the polar and deseet regions, the family containg over 28000 spevies in TAA genera, the
;Mh]-'ﬁwﬁlﬂ'k'ﬂq!fﬂmlﬂ in I:hrann:q:*—umru{ the globe Aroand &0 other archld mches arg I:n:lﬁh usel i
|gﬂ1‘rﬂﬁ mﬁm {71 Oweliids, whicie-ase well-bnowa for thetr floral beauty, are mermhers of the I:arnll_','
Adrchidaonsn, Mﬁ'lh? laggest Gimilies ol mwamveets (1) The rare and endangered wrchid gpecies of the Uttarakhand
wglon Inqh.tdi h‘ﬂ:‘ﬂiﬂm and Hagsigh ddeomiaii, These cohid spades ame consadered 0 be under sericus

i listed as an endangered specas (0 Appendix Tol (e Comventimn on Inkernations] Trade in

BT SPEl:l-m'q-E Wild Fauna .'.|.r|.|:1FI.D:ra Bercase of habitat less, Indltl;fﬂmln "h}p.ﬂulln;_m.s al dluis |,:I.||'|| AT CHIT
TLCT u.nﬁcrqd ma.l'l.nfml:u.re. Eria fnzivpetale is a specics of pErS Eria. Eriz bs an opchid found P

T !‘hﬁnme abut Smm in dizmeser. Sower racems are 10-5cn bang, Fowered axis drns:-'l':,r
i | dhﬂﬂ tolbtony-hairy, Plont bleoms jn the spring with sever o twelve |.25:m flowers. Plant is
iz d :i:{ mﬂnl:# l’lms,f of the limalavas: Dre lisopetain spocies iz faund in the month of [uy-Aogust 2rd the
ﬂrll.l:m:g Hme of i plant i masdi-April. Hatenani infemisdis commonty. known as viddhi, is an andivided or

hipgumm amopiElisl, perenniz] ferpestrial orchid. Stem 25-50on high, kaves scatiensl, Bower Son
'n'hh: ul‘fE;:-n:rruh whibte: Fluveesing time of Bweae species = July-Supost, Bouiting time o His apecies is

e b 1

MATERIALS AND METHODS

Flant materials and explint prepamation

I‘.qai,ledﬁa{.-{ Er.!.t fusﬂ@lmh:mﬂ. Fisfieniaria imferaeadin were oollected m the Forest of Tetzlikot Mainiial Uttamkhand
Rt of ‘the aptﬁm weera taken and Tor surfacn sterilization. The Reot was submeersed inte Tweer 20 wup for 10
i, ‘:!'i.rm-‘lﬂlt miﬂ with water and dip into 10% sxbiem by pochlorie solution for 15 minukes. Afer 10% of
sodium h%pn:l-ﬁ-lﬁi saluibion witsh with water ared dig the explant into 7% etharol for 20 minules. The mot? Teaf
wre themn q:—lit"':ﬂv.-mi a Herile scalpel ard (b ro0lleal were transferred into selidified basal M3 medium for

;ﬁmrcﬁumgaﬂim _
ﬁlﬂﬂ?ﬂd-f—dh i T Egug e T L

ﬁu’_i:- iruatian n!l.?d'rurea 'ﬁ"t'n_' plaond ante MUKandson medianm with varkue ausin and cykikinin
['E‘h.ﬁl@'l] al}g_uTmFmﬁ"!m‘l was added 25 a supplement, and Sgm of sgas wad used o pel the cultures,

& e Was ateclAvhd fT 1S minubes it pB was reised to 58 using efthir B1Ma0H or HOL Cool white

ligahit s Laued. B Frmll-lil:' A L hoar (light'dark) photrpetiod bn il dulbue room where the sultures

,Em-nﬂrt
miﬁtmm{
ﬁﬂﬂullsﬂgﬁTHEEUEsujw

E‘l.hm q:h.l:nh_-_u'n
Ela hm;j_lp.'.ﬂll. dimipnstraled’ |:||:'|:|r_|r_u,|-|r5 al protoacanm indtiation fram the ront within 78 weeks of incoclatan in bt
Th= duund: stk il rosd mieesiems e part of the hizolar embryonic siruciure kit as & prokcam {Fip.
Th) Thesy"ame cﬂ’l_m'm Fuie tull planﬂﬁ |.|:-55u,m,amjln:|r and provide a quick muetiod o goopagation beoanse of thel
arpanisativn (5 Becatis: profocceng g genetic stzbility in the rugenerants, they are also 3 lvared appraach
o oochid culare (1)

Hegeneration

The basal full-girength M5 medium was discoversd fu be the must offective far prabacomn prosductian in the Eris

lasinpetals specids in the current investigation. The best resporse G Tom Rtifying the M3 medioe with 5 mgl
-Hﬂ_qq,-hmlmpummj and 135 g/l EAA for Buither nultiplicaton (Table 1], Te fngresss the pratocam sbodk,

x&' '.-'aq dine usirg Ui same media oombination.
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An identified pmm.hmg Wchniqie for oorserving several sinds of dhallenging-te-cultivate plant species 15 tssie
-:Iﬂmmirdumhﬂr-Thﬂ preservation and mase prodaciion of tuamerous wild erchid spedes, which ane commannly
octed in o negligont way for commierdal objectives, movd particalar atbention of this technique The present report

a n:pl.d mﬂ:&&ﬁuhuﬁm and FL‘P.E.!‘I:HFJ protisml for tea specics Frin besigpetals amd Kagnarin indirmndin
_;mf.ﬁjd. nglangervd in wesstern himalavan regian of Uttrakhand, A key finding o the study is ghe
Eland-mﬂ-igﬂi-:m af putricnt medium. camposition, which eliminates the e for mullistege culture systems by
alkewing the plantiots %o develop fully in a sirgle sbep Siice the plantels were succesfully transported from the
I_-Jlll'l-ﬂt culbre lab g the land with a high suevival rale, iz 52 also o oamprehersive tissoe colaere regeneration
ig Ak Eru lnsipetls and Habveeda mlmmedis con be propagabed in Large quandities avel their pereic
rﬂhﬂh}"be&lﬁnmﬂl adopding the carrent strategy becaase there am few reports on immaiure ool aslieee of
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i v:ﬂﬂ:}' unel prevent thisir
- galinction, flf'i:hu.hm panire's Mot S Iavagani ghop
ﬁ'ﬂnu.wmg plints rJﬁm'tm:'d thrgmagheut the world from
hwmu s abpine (While o Sharm, 20000, They
n:rﬁﬂ'rll' ||;|1:':rﬂ‘.|lﬂ'f I}!;I-‘I..Iff‘lifit_'r in ships, stee and
’ﬁ;ﬁ‘tnur of their fower. (Joshi ef al, 2000% The Fomily
-hw]un:ﬁ:.s iwhonat 756 penens with e thim 28,000 species
which ire mostly disiributed in the wet tropacs worldwide
eRCCpt few isolated slands, polar and desert regions,
~ Oichids, popular for their flor) heauty, helong io the family
+ Orchidaceae which is one of the targest families of
manceats {Chowdbery, 2001; Lee of af, 1988), Orchids

.y

"'L:iln arow in mature through seeds but due 1o lack of
aui-tﬂhhhﬁ-bi:éﬂiﬂ}'d‘ﬂn 't germinate in sdequate numbers,

l. ma_mll o i mﬁmdupduumup:mm This problem
2] I’IH-::' h-l.‘.'iB]'l.'l:Iitf}' aﬂwﬂgmmuwllm lshimisque,. far
E- appropiinte gﬁrminﬂhﬂn ol orchids sevds, micro

propagation is a'pp:l_'l_r;:lrl‘i]lh For ondfiplicznon vather than
:.rg vite Hm-.ﬁfl:: fLyT0: T‘n;ul" ERY. ila.'-'ll'.' Lulmrr.
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! ui'ﬁlﬁaﬂiﬂ-ﬁd"ﬁr& anil endangered orchids of ubirakhand resion, These
b I]'rpgrgm pod eubture, thres Mutricnt media Murashige and skoog (M5

Mrledia were tested Ty mbding dilfierent concentration of prowth

ﬁn‘@l’ LA and 1, 5maL BAF were Dowid to be the most eflective
MEPLH}: Thisstnedy ix leelplol in e pripogstion of these rure Circhids Planis
rﬂllrt.u{ eoirservation of rare Crochid plants and this could alse reduce pressare

W)

Gane |
Ll

techniques have been widely used lor the is wiino mass
multiplication of several commercial ly tmporiant orchads
(Kanjilal e ol, 1999},

Aeridoy rosen and Erio laviopeiala orclud species
Bz boen classified az an endangered species in Appendix
[ of the convention on internationzl trade in Endangered
species of wild Faunwand florp which means, it is under
gread theeat, Acrides mseats 15 an orchid foond growing
om trecs, with crecping rhizome, about St in diameter,
Hower cacemes are [-20cm bong, lower axis densely
white or Pink comomy-Bamry, plant blowms in the spring
with seven o twelve flowers, Plant is found in montane
forest of the Himalayas. Evin lnsioperala specics is found
in the month of July-Auguse

MATERIALS AND METH(MDS
Collection and preparation of sample

The species Erio losfopeiolo and Aeridas rmsea wis
collected m the Forest of Jeolikot Mainital, Uttnrakhand,
during the monath of August. Green pods 15 teken and
subjected 1o surface sterilization: The pods were
submersed inte Tween 20 soap for 10 mnntes. After that
swatsh with water wid djp i]ﬂﬂ 105 sodium hypochlorite




' Hﬁ'!'r s hvpochlurite
and g the wpint [uig T0%
: J'&purl,a.mnﬂhmhphwuhn
#:tn-‘l;mn!furfcrlmtn solicifted

' Imjm‘qtnrﬂm] ﬁﬂﬂﬂé‘ﬂ-:tmi pids of Firia
' ted and ‘maintain on MS medinm

= useid as explant for multiple shoar: Far stem nusdal

i gl bt mclmmaﬁrm:m il and Stm pertions
"nifzahum fromy the bﬂ.ﬂa}p,mﬂ OF plantlors were dzed a8

: -_ﬂglmtﬁ*“tiu induce m
; wiis;a;ﬁ&d out wnder baptinar gir Mow cabine:.

iﬂﬂ‘ﬂ: shonts. The entire procedure

ﬂ_&l culture

o Adler running tap waler with few drops of Tween-
o [ RR20 soap, 1|H=EE pods were Irented with o evstemplic
5 "il fmglr:nk: tbaqTﬂm FO%, s, 10 mimd, washed sath

' r‘- } mhuﬁm-fmummmum af Orehid phant.

B b L banchaen e

distilled water Worcmove any traves of fungicids and kept
imsiske the Lominar aie How. Surface disinfection was
carricd out with agueous Solution of sodium hvpochiorite
and witshed with sierilized doubie distilled water. These
surface disinfectod pods were cul into two halves, sesds
were carcfully daszected and tnoculated on different
et Lhist 15 Murashige and Skoog { M5 Media), Enudson
Media (KO Media) and Steck Sclution of M8 Mediz,
Mediom supplemented with different growth regulators,
Culture tubes were uzed in this method and two pods per
tuhes.

In vitro repencration of Plant is an esseniial element
of Plant biotechnolopy, The freguency of Callos initiation
and Plantlets regeneration ane influenced by many Gactors,
sich as genolypes, vpes of explant and composition of
Media {Jain, 1997; Chawrvedi ef al, 1987), Nutnent

e E;.,'in.a W {h'l} i) Explant o, al R posise
k T ; | explanl
2 :“ =T 'I'd.:ﬂlhi.lh + 1.0 g 'm.a.ﬁ.u g BAPE - Sewd | 7o | Mo Response
........ LT Eu.r:mtr FHIPIL#E"F
[ SR S Hl'-ﬁ'u—hl._i*!‘lﬂﬁf’u\-h-].ﬁhﬁjﬂﬂl’# Bond Hik 20 Callus Formnative from
Eﬂ_! L 1 Eﬂ-'tihl!fﬁgm Agar Serdd
T s Medaimg NAA G A g Bap. | Seed ) |5 Catlus tarmation from
. 150 Sucroseds pm A |
4. | M5 Medio+l ) my MNAA+LE m,g:'E AP+ Fend Tl Mo Response
*.I{Igm Sneross 1 EEm agar
. s H¢d|u~rlr5 mp NAAHLSmg BAP= Samd GEL 15 Cnltus formaticn Froam
g Sieosc+HEEN s Bl
. | M5 Media= | SmgNAA+] me BAP- E Seed 0 2% Calius formaticn from
Al Sucivscs Bgmongar fo]
7 | Eneadson Medid+1.0 me NAAL 0 mp BAP Secl H0) No Respunse
L ﬂmﬂmwlpt&s-‘r
£ 5 unmmwnmﬂums my BAP Sl TiH) M Bespanss
- + 3t Sucrse+pa Aps
Rl | K nugsna H-l.;;lu.rrl..iil-mgﬂ A I_‘ r.|;|n BAar S TLRI Mo Respanse
3 + Mz Bhbmmwpnﬁw
| L § Kmuhn He::h'l.H.I_ﬁ g -I'hM-Fﬂ;J m.!ﬂ.l‘ Send HIK] Mo Fespomae
(- L *Em-ﬁ'ﬂnﬂ - |
[ It | Kaikdaon .'b!.r:-.hhH 5 mg NAA+LD mg BAH Sl BLx Mo Response
o &30zm mmmi-ﬂmﬂnur B
12 | Stock Sututien of M5 Mediat1.9 g MAA-1E rl'u. EAR Sepd ) M Kespos
ﬂl}lp_,m qlzcrnnelﬂgm.ﬁg,ur
13, | Siock Solution of M5 Media+1.0 mg NAAHLS mg BAF | Seed H) Na rexponse
+Mlpm Sucousoe-thrm Agar
14; _quck Balition of M5 Medio+ 1.0 my MAA+H]L S mg BAP Sol [ZH Mu Reipimnzs
+ Mt Buvrosem Agsd
15: Suick Solution of MS Media=05 mp HAAHLS me BAP Sl A | Mo Hasponse
4 0 Sucrases fpn Agar
-_|ﬁ._ i Si.ud-: Eoutivn of M5 Medbias | S mp WAL+ kmg HAP Rl Bkl Mo Response
| ailpnd E-;m:rf-.l:-p-rligu;l..j.pr !
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il Bahig, Eﬁlu'lﬁ l-.:;llqi*ﬂ;-.l-l' i), Ehtﬁzim t culiie
ml:l.iln -.ri-‘rh d:ﬂ‘imfnl. g’ﬁﬁ!h resnsltore hisve heet msed
ot i iﬁ,{kﬁam

i .JHE#::LIHH} 5 I ented with 3'.'.I|,rn SUCTONE
mjgﬂlqlbf BT Mﬂ. The pH of medinm was

'?Eﬁd'm‘t o A H’ﬂmm.,w:ﬂ: L1 i"{aﬂh Ll HLL prioT
i ﬁnﬂﬁ-mvms for, 15 mimittes, Cuftures were incubated in

~eutire room with /SR igheidark s plhiotoperiod sipplicd
!:-:,' cool white fluarcscent ligh.

RESULTS AND DISCUSSION

Green pods of Aeridas rosea and Erig lusiopetala
showed vared response on the varews fested nulnent
“Media, The seeds whien inoculated on these media,
- showed their first response. Then the seeds hecame round

nl:n.'] thi :mhljmmm:nutnl thie seeds. by ruptuning the
a.i'u].'l. bl quﬂ'megs, fyﬁﬁur}fw arh i, ook
yery ong e fup 1o ﬂm I8 wels,a] These enthiyvos
'h'l:p-:.‘ Tater :,ln :ﬁm i,ﬂ ’.ﬁwrlis Of Zeed u-'. rdition )
“eoaverted o white n:g]ajli slructties; mllnl prlg O
ke bodies {Hﬁ'.ﬂ-i-ll ot anly in few treatmunts. There

Eff;ut.ul'.ﬂr-ﬂia ot regeneration of rare ofchid species throngh tisses cnlinres methasd

3
germination o PLEs foomation. Fig, | B shows the
crlarge view of prodceom like body with clear shoot apex
amd rhiroids region after 22 weeks of sead germination,

M5 Media with growth regulators NAA and BAF are
the hest for grovarth of plantet (Fig. [CL

PISCUSSLOS
The chmee of cullure medivm strungly affected
permination, presurmahly because of differencos in the
bulange and supply of orgenic and inorganic nutrients
{Adint, T9EE Arditti and Ernst, 1984; Zeigler e o,
1835, Van Waes and Debergh, 1986). According o Yam
et al {1985, the nuiritional reguirements of germinating
orchid seeds vary due o their physiological stare and this
may he specics specific. The natrient requirement of
orchid seeds in terms of quuntiby as well as form may
vary il difTerent stages of development (Al and Bmst,
19847 Yam and Ardati (19900 also reponed that many
teerestrial geners of Chrehids are difficult to gorminats
and these ditficulties have often been atiributed to the
development of inhibiting lecfor in their embrovs,
CONCLUSION
Eaflerent culture media with dillerent plant growih
reeglilietons have been used for efficient plant regenesaticn

A En nnfanetein phant

deanfesmtario

B dn'virperplaileh wpeneation of Hewl

. T witrn hardening af lissue cullure roised plantiets

- Fig. - Effect of MU medu wille 150 SAA= | Soapd BAP 0 B lrsiapeial

Swas a hl_,g;h]:, alﬁufmm Vi aRion was tecorded in

- perccntage il veed audmination SN diffarcot Media
"The maxiisem ol _gegmt_mrmn was fhserved In M3
Media, Thrs gfﬁeur':ﬁum conglnded (hat in these
erresinial orchil ﬂr’hﬂa.\- maea il Erio losiopeieia,
tha Je vitrs t:-m:ign'mmatim by using grecn prods is very
pooar, show, tedious andediffrcult Cht of many experiment.
wnly one experiment was responded well from seed
genmmumnmpimﬂmquMLun e seed permimiiion
wis achieved m M3 Medum supplemenied with geowth
regulitors NAA and BAP within 7 weeks. it wok 15
weks' time for their germination,

PLB= weng formed only in four treatments, Ot of
these, the maxinum number of FLBs was formed in M5
Medium supplemented with grwth regutators 1.5 BAP
and 1.5 NAA. Tt woek 20 weeks” time from seed

of Orchid Plant species e, Agridas rosen and Eria
lasiopetala, Among different combination of culture
media with the combimation of ditferent growth reculators,
WS Media with growth regulators 1 Amed] NAA4 | Smy/
| BAP give the bestresuli compare o other combinition,
This can be concluded from this present study that the éa
vite propagation of this orchid species is very difficult
and slow (Agareal ef @, Z008] also reporied that The
Complete fr vitre seed germination o Plantlets formation
takes about one year. The in vife seed germimation i
slow notonly 10 Aeridas roves and Erig lesingetala hot
also in the other species of Orchids (Yaasa and
Rosenberz, 2004 Wijet al, 1995] also reparted thid the
in virre propagation esing green pod culture was time
faken and zlow, Research on e vitre germination of
terrestrial crohid seeds is often o fong, slow process due
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Food & mental health: An analysis

Anamuka Chauhim
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Akistruce
Fussd nffeets uman naure o o gread exlent. Food sl nstnents chosen by amans sffect chewr mental lealth, Mutoenss pocsend i focd have
pusative ard ;h-,;.ar_i'. e effects an a person's menszl health, Specific oulnents an: cognitive of porsonalily, AdTec! processes and emedivos, mainky
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Tood lTecte mensal disorders,
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KNOWLEDGE MANAGEMENT AND NEW
GENERATION OF LIBRARY INFORMATION

e, Punita Sharma
Assistant Professior, Chaman Lal Mahavidyalaya, Landhaura, Handwar

Abstract -

The Labwary wall play a very erucial role i the extension and modification of knowledge The
growing need for know ledge management hias influenced every component and operation ol s hbrary,
Knowledge management tequires mote ¢ Hective methads of intormation bandling speedy trans{er
ol mlormation and hnkang ol mformaton with imdivduals and ther actuvity. Koo ledge management
15 a mewly emergmg iterdsciplinary busimess model that has knowledge with the frame work of o
organuzabion, knowledge manigement involves people technolopy and processes i parts, it rests aii
two Toundatwons list utileong and explomtimg the orgamzation information second the applicaton off
people s skill talents thought, weas, commitments, motivabons and imagination the advancement of
wlormation commumeation technology 101 most of the sources and readmy matenial are available i
electronic feemal which can be access through online and offline both. Electronic resources ane
becommyg popular due to lechnology changes and advancement now in present scenano we are able 1o
et elevtronie- resources management across the word with in few movements. Flectronse resources
matnagement are beconung more popular due 1o s casy access and ime saving. Due 1o enormous
growth and contmuous development ol Technology the role of hbrary
hey wards : Knowledee management in bbrary, Dypes of knowledge management, Module of
knowledge management. 1CT m hibvary, Obgective of 1CT, Library and milormation profession,
Electrimic resovrces management | [ yvpes of Flectronic Resources, Objective of Electronic resources
managermient sysiem
Introduction :-

Know ledge play and imponant mole momodem world of orgamzation knowladge management
was staried and popular in the business word dunng the last decade of the 20 century 11 was the
bigsiness word that Tirst recogniae the mportant of knowledge in the “Gilobal -..;s.nmmy nt L|um]¢.|g¢

=
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SiNPLs/CoPc hybrid heterostructures based photodetector with low dark &5
current and enhanced sensitivity
Arvind Kumar“  , Prajith Karadan * " |, Soumen Samanta™ |, Ankita Pathak ", A K. Debnath ",
Shovit Bhattacharya ", Ajay Singh ", Veerender Putta |, Harish C, Barshilia", LK. Aswal"
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Fryrmnts Pahreation uf hybeid hetemsinuoores, consisting ol cwn dilfersst nanosireciorsd caleriols are an cficlen
Eliem nppilar appmach by fusther impmvey phoindetecring prrformance cver their indbvidngd coumerpanis. In this page, we
ri'l'ﬂ*'“"’"“ semensirate the frhrkation of on inorganic erganic hyhrd hetemstrucnire comgeising o 5i-nannpion (KK
Mmlm"': and cohalr phehalneyanine (ZoPe). Phooedeterting performance of SINPLS CaPr Beterted=usnire is investigannd

o photooosductve mode. 1 exhibis o bow dark cureent of 2205 = 10" & and enhaneed sensifivin (- 4.5 timel
= ponirast 0o pristine SINPLS. Suppressso of dak Cursel weith eolosiocd] sesalbsvily b wacsibel in gl groser of
ekectnond Inoen SPRLE Gy Colbe biver and theie eraggsing in disonler stide peesent = Cofe leper. The proces. ol
el Eramdier is confiemed By work Tuncizon sseasuemenis, Thesy resuliy isdicalo that by emgploying he-
erosterelure. methal, the irzp sinies grigineting frem the nonamifoom melecelar packing of sepoméc semi
vendiginrs mey bee el o funfer improeve e phobsdeies oy performence of mee-limessional penetryciueed
mumberisie Adilibenslly, the ley e stabiliiy of the SINPLCae harmssnuriee was svalusied by axpadng H
1= pmbieni comlitie for 20 daya

13k S|

1. Intraductinon confinement, exoelbiond amiirefoction and officiens charge transpon
[+ &1 Additiveedly, 10 nancstnuebares cam exberid the Tifetime of charge
T photedetzctor {PO) is 2 wery important oplociecironic devies  enrriers, and provide stralght pachs for charge eondseton, which makes
and ome of the faremast companents in rimerous spplicotfong s s thom srceplically sdemiageois for cansprpeting e and highly sen- S

oprizal commumication, imaging, missile buanching,  ewirament  eitive POR [0,000 Thils hos e m dhese nancerucnses heing sien 28 very
munkinring, Anger print defection systems amd bialugicn] seeming 1 7] prcenigizg bailding Slocks for PR aed crbee nptadecirenks spplicatineas
Sinee the lane 149505, slicon (51} has been one of ke most allising - T impwenad PLF perfermance sl ressbioe (e Tieies. ssocinhed with

erinds in seevicomdducior indestries due m it proster abumsdlemce and the 5i's whsurption limkil, 10 S pamosiruchinds e Been Babridized
exceldent snability, ol ic is =il being used as 2 dominan: malerial in yeith uther low dimoensicosl maoriads inglading pasoeanic metnl KPS
variely of clectranic applications {2 4], The anoual market of electromic devarsted SENWS, core (RINWaRshell Fra-nanafilem) stnaciares, gra-
prodiiels crwwnining 51 based Pe has been sstimated at shoul wevieral phessSiWahetrrnsoracrure, SINWS/cogank harcrostruore, oo [ 2,
Hilldom doblers (71 In the st decade, coelimenaiogal (IT1 Si nane- L 1-1a]. The researchers have reporied different mechmmine  For
apruerres auch as 5 nanowires (SIWs1 and asnepallacs (SIS have improved PL pertormance of these heterostractures. Péar mamnee, mece)
Dot wilely nvestigated mmd explodted fur PO appdications owing m WPy heips broodening the absorptive of Tight in NI region wa lghe
{hls gmique propertes socho as superior Tight wapging, quanmues ntuesd surface plasmonss eleciri injrerion o §INWS |71]. Hoang
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CaC(s-TiO: IMPREGNATED AIOE VERA-ALLYL
METHACRYLATE ANTIMICROBIAL NANOEMULSION FOR

COATING

Payal Devi', Jaspal Singh*!, Sundeep Kumar?, Mavank Kumar Malik',
Purnima Sundriyal’, Shailja® and Sanjeev Kumar® .
"epartment of Chemistry, Gurukula Kangn (Deemed to be Tniversity),
Handwar-249404 (Tl itarakhand) India
‘Department of Applicd Chemistry, FET, MIP Rohilkhand University,
Bareilly-243006 (Utter Pradesh) India
“S.M.IN. PG College Haridwar-249407 (Uttarakhand) Tndia e
‘MML(P.G.) College, Satikund, Kankhal, Heridwar-249408 (Uttarakhand) India
*Chaman Lal Mahavidyalava, Landhaura-24 7664 (LUttarakhand) India
"omesponding Author: gis28 T2 yahoo.com
ABSTRACT
The present work aims to utilize AMAMMABA Al Vera (AMBA) nansemulson for the preparation of sustainable
amtimicrobial coating matenials. The AMBA  was synthesieed using 0 semi-contmucus seeded  emulzion
palymerization methodology, The developed coafing material has been symthezized by SEM, DSC, TGADTA, XED,
amit FT-IR spectroscopy, Some properties such as viscosity, hot box stabilicy gless retestion. solid content, freeee-
thow stability, scrub resistance, electrolviic stability, weathet resistance, solvent resdstasos, and opacily of the ctating
material were also mvestigated. It has been found that the coating developed with a 70:30 monamer rtio shows Lhe
besat resiles the witk highest antimecrobial sctiviy.

Kevwords: Aloe Vera, SBustuinable Conting Materinls, Calls- Tk Composites, Anfimicrobinl, Manoemulsion,
RASAYAN J Cheni, Mol 17, Mo.Z, 2002

INTRODUCTION
Crrer the last fow years, antinvicrohial activity remained the most fascinating chamcleristic among the
coating materials, Aloe Vera has been evalvated to exhibat anfi-lumnor, snti-fungal, anb-cuncer, soi-
inflammatory, anti-dizbetic. anti-aged. anti-oodative, and antimicrobial properties. ' However, few efforts
have been made to synthesize a cross-linked polymeric network of Aloc Vera, So, it encouraged us o -
conduct a thorough study on the synthesis of the copolymers denved from Aloe Vera and alse explors their
vilal role in the field of napoemulzion and coating, 5o far, no work has been carried out on the synthesis of
materials with entmicrobial coatmg of AMBA nanoemulsion. Acrylute-based pelvmers and copolymers
have been widely used as polymeric binders for coating material.® " Acrylic binders were prepared using
different indusiniul meredients in the coating materials.  Several research groups hiave been wying o
imnprove the different propertics of an emulsion including mechanical, optical, and weather ability via the
pddition of nano-fllers. A semi-coolinuows seeded emulsion polymerization process was used o o
synthesize the allylic or acrylic nanoemulsion and considered 4= o binder in the combined form fe. C ]
pelyiBAAMABDAY and poly(AMABAYS" and also ATE polymeric nanoparticles witk o susceptible -
AlEgen prepared in miniemulsion.” Because of the mmproved mechanical, physical, and thermal qualities, (M -:l.-,_'t,{g1
(7200 has been broadly employed as a less expensive filler in polymers. ™% CaC0, is sbundantly available =
in earth's crust and carries a relatively more positive charge than negatively charged TiC),, which results n
the electrostatic intcraction amonyg them at the newisal pH of paint. "' The main use of Til,; in waterbome
coating is attributed to its high refractive index, good dispersion, and less precipitation. = The stability
of both CatCk and TiCk mn water-bome paints is very poor. So, the composite pigment with high stabaliy
is quite desired. Consequently, numerous methods for making Cali0:-Tilh composites have besn
discovered 2 MMA as the "hard” companent and BA as the "soft” component are censidered 1o achiove

Rasayan J. Chem., 17(Z), 611-620(2024) P W
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"hytoremediation of Zine and Lead from Polluted Soils Using Sunflower

KHALID STANIKEZAT, SANJEEY KUMAR?, SONU D'WTVEDID AND AVMISH CHAUHAN®
'Department of Bovirammental Seience, (.0 Pand Dniversitg of Apricuttare snd Technology, Unarakhand, Iniia
‘Drepartment of Chernistry, Chamanlal Mahavidyalay, Landura, Handwar, Untarakhand, Tndia
"Depuriment of Chemistry, DRS (PG) Collegs, Delwredin, Uttarakhand, lndia
'Diepartment of Ervironmental Science, Grphic Era HiZl University, Dehracan, Uttasskhand, Endia

Arlichi Chiromicls: Foceivink 28 Dve J003 Miesad- 20 flae 00, Accephaf 798 (e MT)

ABSTRACT Fhyfrremediafion ix 2 mewe cost-ellective remediaticn lechnigoe. Senflewsr, o plant eroone o Pl el
it .cnul.mr:i.nalull sl ursderweied pot tnals So esamise 1 icmass and determine hwa well mory rensave 1l metmls, Avsondimg
Lo Ehie liodings, thetresh and dry weights of Ihe develaping plards gradisally reduesd, as the smognt of heavy memmbs in te soil
incrensed, The fresh wedghis of the shrat a0d root wers decvensed Iy the application of 855 myefoe seil of Phoand 5%8 maky
Fn. The maxivmmm concentration of lend snd zme i the shoet {146:27and 277 #3 m/k) and rocts (38877 and 267,97 mg'ke,
respoctively) was redoaded i te plonl caltivered s conrpmimaed sofl, The roor proaving Gn sorl troed with B35 mgfke had
the i bicaccomuslanen of lead, The comred sl hed the bnges plaar ghoot ad root longths, sverageg 7587 om
andd 805 e, respletively. Uader apoll Pl concetstratian of 835 mgfkp, dhe shortess planes bhad shooes thar messured 555 cm
avd toes bt persued & e, Sinilarly, ahen che soil wns irentcd wirth 398 mgikg poil zine, the plant's shoot and oo
decrensed dramptically by $5.67 cm and T em, respectively. As a result, the shady shows fhat sunflower planss were better at
absarbing lead and #ine, nnd we meommend using Bemee clean ap sail that his been costaminmed with these metals,

KEY WORDS Sunflower, Heasy BMetals, Lead, Phstoremediation, Sinc

Huw {o cile this arficle: Stanikaai, X, Kumar, 5. Dwived, 5. and Crauhan, & (2024 Pycoremediation of 2200 and Lead from the Polhned
Suils Uling Soallisve £ Ko Wéa-Net 3T, 105120, |1'."|]1.1:|'l'l\!-|:"|.r."|?:-'.':l AR T ICES 2025 57 119

INTRODUCTION

Excedsve afention & being poid fo the phyvioremedialson
gpreach as A pokential  remedy  for heavy  mictal
contarination of industrial soils (Wescem & ol 2024)
Anthrapegenic activilbes gach a3 mdustrialimtion, mining,
smelling, cheonical Cerfllimers, pesticides, burming of fodsl
fieets, wrvd eussicipal trash hnve alt contribated o the glibel
polkation suzge thar bas occurred since 1he bogirming of the
0¥ cenvary (kgL ef af, 2EED, Widespread farming ard
rapal mdustrzlizacion bed fooa rise in vanious pallulanls moour
urbist ewronment mastly in soil aned water, This cotld be
hezardeus o have negasive impacls on ihes snsironmssnt's
fivinyg thisngs Mmoiown o o, ZRLIN

Accending oo Chan eral {2004}, henvy-metal pollution
i the term used to describe nonsanlly kigh of extreime levels
of mietnl pollishion di e 2ail that are brought on by kamam
aetvity ' the cayianment.

Uaing plasts e eliminobe, cieanse, and  imvmohilize
envirgrmendn! contaminants frarm soil, wiler, anid sschmenls
are koean ws pheleremedinlive, An semouiation of ey
miglals hus been zean an various plant species duaring thear
nariral prnseses [Ashwind et al, 2014) .-';m:rrdllm (&
Mudriarisra and Frisrayantl {200 3 5, beavy metal buitdup has
heen identiizod 1o imare dnn 400 plast species i dabe. Plasts
pericnss srsss when exposed bo high comceniralivis uf
ey mestals. Certain plant specees. khbouph, are ohie o
shearh heavy mslals withoud disploying any sipns of sireds
{£ehen ef af, D020K

MATERIALS ARD METHODS

Sndl Preparation and Pot Experiment

The il wag collected fram the Crop Rescanch Cener,
{i. . Pent Upiversioy of Agricalture #nd Techanbapy, for
peds eaperiment, Collected soil was pir-dried in the shide of

*orrespocding suther: E-Muil: avoishchanhan_infilyaboe com
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Mathematical Achievements ol Indian Mathematicians
Dr, Tarnn Kumar Gupin
CAssistant Professon)
Depurtment of Mathemalics
Chaman Lal Mahavidvalava Landhaora-24 7664,
Haridwar (LK)
Abstract
Ancient Tndian mathematics plays an imporant sole in modern educanon as it develops
the thinking skills, imagination power and nlso sharpes  brain Ancient  Indian
mathematics iz boon for computer programming and 1t wlso helps to devebops new facls
i zcience and technology It should be involved in modern education then only it wall
COFTec to say relevant.
Kevwords: Indian algorithm, ideatity, Current mathematical symbaols.
1. Introduoction
Indians have a long history of using mathemabcs. Fire altars were constructed using
Pythagoras theorem long before Pythagorns. A decimal system for weights and measares
was used in the Indus Valley (2500 B.C) Numbers in muliples of 2, 7, 10, 100 and
even one milbon are found in several beoks, including “Narad Vighay Puarana” {1000
B.Ch, “Anuvop DPevara Sutra " (100 BCY, “Lalivistare™ (100A DY and several
Mahayana Buddhist books “Arwvog Dwara Sutra” also gives mulfiplicatzon of sguare
roots. Basic use of togarithm appears in “Satkhandagoma™ (050 AT The Bakhshal
manuscTipt (200 A found near Peshawar in Pakistan includes fractions, square roots,
quadratic equattons,  simultanecas equations, - arthmetic and  geometric progressions
et [10]
Arvibhatta (499 A D), a great Indian astromomer, wrote 118 verses in " Aryabhattiva”
which cover  several aress including snthmetic, algchra, plane and spherical
trigonometry. L inclodes continued  fractions, sguare moots, cube roots, quadraic
equations, sum of power senes ond a table of sincs. He introduced the Kuttaka methaod
(hresking duown of original factors into smatler numbers) He gave the cincumference of
Eanh as 4,907 vopnas (24835 nules) and stated that Eanh moves atoend the sun long
before Copermicus. [3]
Brahmagupia (028 ALk, snother eminent  Tedian  astromomer, wrote
BrithmaSpimtaSiddhinia ", containing 25 chapters in which he gave several rules for
arithmetical operations involving serg. He solved several quadratic equations and gave
bolh positove and negative roots In his bock, be also sobves several indeterminate
problems. [3]
It additzon. he worked on trigonometry end zave the ares of evelic gquadrilaterals and the
mterpolation formula for computation of Sines. In Astronomy. he dealt with Jumar
eclipses, etc. He introduced some symbols in Algebra. but il was mostly svncopated

Other Indians whe made significant contributions 10 ardthmeticalgebra  inelude
Virshamihir (305 A D). Bhaskara 1 (680 AT ), Mahavira (800 A D), Madhva (850
ALY) and Bhaskara 11 (1114 A D). Mahavira wrote solutions to several arithimetic
opetatons, including fractions. permutations and combinations, and arcas of el s
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F'he woorks of Bhiskara Il include Beej ganita {algcbraic root extractionl, astronomy, the
solution 1o Pell's equation. solutions to indetermimate problems by the Chakrawal
method and ophantine problems. He brouched the felds of infniesimal calcolation
ard intesrabion, He postulaied fhe exisfence of Guniava (Gravitational attraction)
Drestruction of several Universitiss by Mushim inviaders around 724 AT, T80 ATY and
12060 AL brought un end 1o India’s dominence in the Geld of mathematies. [1]
Duning the 3th century ALY, several Sanskrit works were trenslated into Arabic in
Baghdad, (Baghdad means “gil of God” in Sanskeit ) Daring the th century A D,
Calrph al-Mumwn estabhizhed g “House of Wisdom™ in Baghdad and iovited scholars
(For many couniries, including India, Persia, and Groeece, ete | 1o translate mathematical
anted edher works o Arabic Persian scholar al-Khwarizmi wrote about half a dozen
ks on astroasnsy and mathematics
His mnat famckas work, "Hisabh al-jabr wa'l mugabalah™, was written around 830 A0 NI
consists of % chapters, cach dealing with a different formula. Mushms give him credi
for the inwvention of Algebra. As per ' Connor and Roberzon, researchers at the
Unrversity of 5t Andrews, Scotland, al-Khwanzm vizied India and ok wath bim
several mathemaneal works to Baghdad. His book on Algebra was based mostly o the
works by Bruhmagupta (928 AIX), Most of his Adgebra can be deseribed as
rhetoncal [5][8]
Mushm scholors never developed symbols, which were necessary For advancement
They also rejecied negative roots of guudretic equations, althougeh they had learned from
Lhndus, w5 per O'Connor ond Eobertson. However, they improved upon the Hindo
number swstem and the posioonal notetions, Dther notable Mushm scholors mclude al-
karkhs (955 AT ) Omar Khayvam (005G A DY, al-Tushr (1135 A D) and Famshid al-
Kashi (1380 ATx) The work of al-Ehwarizm and other Musghm scholars reached
Furape around F200 A Ty sl they mistakenly gave credit for the invention of sero aod
other pumerals  and Alpebra e Muslims. On the whele, Muslims" contribution fe the
advancement in Algebra is very small. The real credat should go (o Indians
Here we describe zome Theorems, Lemmas, formula and Algorithm given by Indian
Marhematicians They are very useful for modern mathermatics

2, Theorem [Brahmagupta's Bhivang)
Tr'x;" =Myt =m k=12 then x= My FH K v 8N T Xy, mEmymg sahisty w2 —H:.-:
+m
Above theorem sfates fhal the sofufion apace of the eguation h’f —m=x> admils the
bipary operationsg [ 2]
[y ) e (8, Yo, M) = 0y —xawy, My Hay%a, nyms)

3, Brohmugupia’s identity and Bhavana

Ihe equotion «* - b’ =m was fackled by the Indian mathematician Brahmasepta (G20
MDY in his treatise BedhunaSphulasSaddbanin: Brahmagupta vonsidered the identity

[! =My aps - Hig©y = Np b B = N4 yph’

=Myt =My T 2 xR - Nk vple (1)

Fram this 1w equations we see that if »7 —He? =1 and p* - Ng- =1
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2]
S0 il vy and g oare solutions o Pell’®s equation then pgx+peops + Moy ond
s ope,ps - Mepdoare also solutions. This 18 impodant fact gencralizes casily fo give
Brahrmagupia’s identity [2774]

4. Geperalization of Bakhshali iterative formula

1

| 3
b 24
_Idll|1_'—
B A |
Let fixy=x" W0 [ A

by, = Lk vad v Do L1010

when (A% < Ml as close as possibl o~
E  Comparative siudy of Bhaskara's Kuttaka method with Evropean methed
for snlving Diephantine cquation
Lincar indeterminate equations in twe unknowns were sobved for integral solufions by
Logrange £ 1 736-1813 A ) using the theory of continued fractions,
By successive divisien a'h is represented by oo continued  Fraction (C0 and he
comaergents ol 1he © Fare found

| .
: =, +- ———— Where the ratonal numbers  apa..8000000, are the

sUGCessIve quotkents of E ,

I 15 knewn that any rabional normber 15 expressible as a Gmie simple continued frachon

where % =1 2— 5 %'E :— -2 are called the ¥ comverzents, k=1, 2. 3. n. It can
I Z B, n
be zhown that g, -9, =4 aecording 45 ks even orodd [11]
3
Mover, we have 13x-3=17v we find that :—_=|:|. JI =l JI the comvesgents
; 14 I+
34 L
I R k
|
| 13 k1 3 10 13

o — -, — mmd 13.4-17.3=1, 1313-
i 7 1141317
L7 00=1 Hence For the first equation. a solution 1s (200 135} The general selution in

of the cominned Faclions e

= | =
=] e
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imbegers (miven by =10 iz {3, 2} and the general soluton i positive inbegers 1z 530171,
=2+ 13000, 1.2 3 118]7]

6. Bhiiskara I's Sine Approximation Formupla [&]Y]

= Egilnll—a)
HANS00 — (180 ~4)} £
80— 6} Where & i3 in degroes
s = o

40500 — 180 —g)}
Thiz formula 5 applicable over the mterval [0, 180]

7. Father of Mumerical Analyyis

Brahmagupia 598008 CE one of [ndia’s most famous Astronomers  ond
misthematicians, made signilicant contribations e Astronomy  Asithmetic Algebra
Ciecanelry  ang  Numerical  Analvaizs  His two clasaic works on nstronemy  and
miatbematics were widely wsed throughout India and were instrumentud in spreading the
Hindw mmber ro the Arabic world. One of these books was the oldest known manuscript
i which negative numbers and the number zero were used in arithmetic computations.
He developed sophisticated algebraic techriques for solving indeterminate linear and
quadratic equations In Geometry, he produced theorems and formulas for estimating
sguare roots and approximating the sines of angles estoblished the field of pumencal
analvais. First time mrerpolation formula in the mstory of mathematics pave the
Brahmugupts, Detmls hos been shown [5]

That 1z Indians were the frst to develop the interpolation theory in the hstory of
mathermatics

In mndfia, work on higher order iterpolation started around the same ome as m ching. Tn
his work Dhyangrah the aztronemer mathematician Brohmaogupta included 2 passage
which he proposed o method for secorsd order interpolation of the sine and versed sine
Mmeetiopg. Modilied 1he I_I;it'_i1|.a'|: Eanskrit verse |_-:i'.'|:|1 |,'|:.- [ Gﬂpl_ﬁ [3] arriveil ar e
I'|||||_11.'..'i||_|:|, Fowrrmael s

B £
e+ BT = Fimed 2 {AF(x, T+ Af(x, )} o E-z [Af{x.) Afix. - TH with

Affx, ) = Af(x, 1 TY fix,) In a later work, Khandakhadyaka(665 A D) Brahmagupta

als desenbed a more general method that allowed for interpolation of unequal interval
data,
Concluding Hemarks

¢ Terminologies of Indian scholars are just o fundamentul parcof & complete
ayatem of Mumber theory (In regarding to indeterminate analvsis) which is far
more svstematic than the “Modern svstem™ [t is afso seen thas ancient |ndin
muthematics techniques are complementary, direct and cagy Tt is therefire seen

e SIEUAT W TN HAGIE:- 2027 m— —————@=
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that the abowve algorithm formula, methods are much faster and casy than the
European methods.
# The concept of Bakhshilli square Toet algonthm can be used os an importang (ool
worbdwide in SNumesscal Analyvss (F this concept iz inroduced
s The Indan achievements on Pell’s eguation tead 1o overshadow the fact that
ancient Tniian algebraists had produced a large bulk of work involving ingenious
solutiong of quadratic indeterminate equanons
# [ndeed, Brahmagupta's Bhivand 15 of peramount sigmificance in Modemn algebra
and Mumber Theory. The Bhivund influenced, directly and indirectly, subsegquent
research on mdeterminate eguations by Indian Algebrasis
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Abstract;
Women play an imporient role it each parl of fife there by needs onextraordinary harmony between work, indivadusl
Iifie, day to day bfe and public sctivity., A wotal ploncering improvement in a country can be acopmplished by the interest
af ladics and accordingly the development and improvement of ladies business people should be sped up. Women
- entreprenenrs need o find an equilibeiom Goancially and monetaily both, home front and profession. Tt s generally

really smart o be dynamic and teach & propensity o be pan of nearby organizations of Women entreprencurs. This
— assists with improving the job of ladies Business, where their sell possessed business inchades stnightforaandly the
approach producers at seighborhood, local what's more, public levels: Ledics Business visionary is an individual who
acknowledges provoking job o meet her own needs and become monctardy free, In Indie, an encrmous level of ladics
ventures are mmtature endeavors that ladies embrace az a constrained financial action. There are Bkewise a fow other
plans of the public suthority at focal and state level, which give help to setting up preparing amd pay producing
exercises for poor lagdies w make them finpncially fres,

Keywords: Women worker, Egquihbrium, economic activity, entreprencur, Vennsres,public

Hiitronid i e bivins
Women entrepreneurs in India are breaking barriens and making significant strides in the buziness world. The progress
made by women n various fields has led to increased support snd encouragement for those who wish to establish
themselves as successful busincaswomen, To facilitate this growth, the Tndian govermment has lagnched several
schemes specifically designesd to empower women entreprensurs. Today™s female entrepreneurs have found success in
previousky unexplored fields in the Food, cosmetics, wuarism, sanitation, [T, automotive, and even mnovarve incdhastrics,
According 1 World Bank projections, if half of Indiz’s workforce is made up of wamen, the country’s GDP may
wcresse by 1.5% points. By developing lending initiatives for women, the Indian government has also taken il prikaciive
approach. When il comes to obtaining the funding needed for their entreprencurial endeavours, these programmes for
fermale entreprepeurs will be quite beneficial. Women entrepreneurship is @ crscinl aspect of economic development amd
ko gender I?ql.lﬂjl.'[}. In India, the govemment hos launched Aumerous indtiatives Lo SUppOrt WOMER  eTireprencirs
recagnizing their potential Lo contribuie significanily to the economy. This paper aims 1o provide -.:4.ur:111u-|::a1cr'|::i'.n:I
overview of these iniliatives and their effectiveness. Women entreprencurship is a vital comporent of ceonomic growth
and :-:|.1|;|.f| progress v any socicty, In India, the role of wormnen entreprencurs has gamed significant atiention in recent
years, driven by .llu: understanding thut women's economic empowerment can lead to broader sconontic developmient
HIMIZIHI.E:!I”}", ].T?dlﬂ.ﬁ woinien have been underrepresented in the entreprencarial landscape due fo a myriad nf'pn-.m:in-
economic barriers, including limited access lo education, financial sesources, and market Opporiumitics, s “.-cu a5
pervasive gender biases. Recognizing these challenges, the Tndian govermment has rmtiated & ranee of polici d
programs simed ol fostering & more inclusive entrepreneurial coosystam, B e

Review of Literatare
Chandra {2008}, empowerment iz defined as the process of nwarew s can
tranaformative action. Power related to women referesd inchudes § @‘:
ﬂ'ﬂ-l.1=51'll'.'l:|1.l.l"l']'|}' (2008} determined the major faclors of women cip ".ﬂ?'
::IFE:..: Iﬁrﬂwnltﬂﬂﬂma& and social identity. Study considered 1
¥, ormabion, legal aid, mate 1 T S : .

ELatus of women. Gl:[‘-'lf'nm—:u: Bis mﬁ“;ﬂ?ﬁ&ﬁﬁ?ﬁimﬂﬂﬂ zb;nf::mﬁl';filmﬂ_m?rkﬂhug Hn.li squin-u:unum'r.;;
I__;lauuim (Z008), defined the empowerment and discussed the empowerment involves TR s Inila,

_Within, It way amalyzed that women empowenment in Tndia is 8 measure of cpaeis, bt Wik and power

cigration and decision- makin M o pacity building, swirences, conral,
i g power. [t involved psychological empowerment. ability 10 wssert onesell und

¥ {2001 =1I'|H|}TEI::!|'|}I reviewed “Wotnen® )

" == S pmpowermcnl Incia an T ’
Horent palicies amd schemes an women empowerment af the nationgl o i €W Sty surmarized
: wial, soiesamd! ki 5%-&51% realized that

" L al Mahaw
Chamarn khano 245

! \xbarn
|_anrihas, L s E::BB/,

acily building, participation, and control on
unity, market and the state.

m India, The empowerment of women in &

measurement factors such as security, justice,




Government Initiatives for Women Entreprencurship in Indis

existing significant gaps beiween aciual practice sl policy advancements at the loeal level. Indian society depends on
different variables like location, cducational status, nge and social stais,

Sorkar (2005) desenbed breefly an owomen cmpowerment, status of men and women, educational achievement,
opportunitics of higher siatus of Trving, women parbicipstion n social and domeste activities, deprivation of variows
scopes for women in Tndia. Sitation of women in 2015 showed that education is essential for women o raise lving
standard, very less women have schigved the highest positions in varioos fields in nation,

Khaparde (2020} discussed about the reflection of empowersd women, those are more confident in arbiculating
thoughts snd have productive actions, Thess women promoting the structure of more inglesive, crepbive, progressive
and generative m oabure, I was found thal Tndian women created as objects of pleasure and have lost individual identicy
il finsbarnental human rights.

Arubsuki poths (2020 studsed the mtroduchon of women empowerment in sixth five-year plan for the first tme in Tedia.
Women emposerment on access fo knowledge, sutenonty in decision-making, ahiliny of ife planning, redistribution of
power and challenging pairiarchal ideslogy and manle dominamnce,

Shettar {2015) apempled W0 analyze the geams of Women Empowerment by India and highlighted the lssuwes and
Challenges of Women Empowerment with the help of a study hased on secondary data, In the results women of [ndia
weere [ound o be relazively disempowered. Forther, accepiance of unegual pender nomms by women was observed o be
prevailing in the soctety. It wos concluded that sceess o Educabion, Employment and Chenge in Secial Struciure wre the
Fuctors which can enable Women Empowvermaeist,

Imporiance aof Wamen Entreprenearship

Wormnen entreprenears contribute (o economic diversificaton, mnovalion, snd job creation. Ther participation in the
entreprensunial secior nod only bolsters economic growth but also promotes social inclusion and gender equality. By
crgiging in entreprencurship, women can achieve financigl imdependence, improwve theit social status, and contnibute o
the well-bcing of their familics and commumibes. Moreowver, women-owned businesses often bring unigue perspectives
ancl solutions w-the markel, addresaing needs thar might otherwise be overlooked.

Crovernment s Role in Promoting Yomen Entrepreneurship

The govermnment plavs o crusial mfe m shaping the entreprenesnial environment through pelicies and programs that
provide. financial support, training, mentorship, and macket access. In India, the govemment kas lamched several
mitiatives specifically designed e suppon women entreprencurs. These initiatives are part of a broader stategy o
promote gender equaliny and economice empowenment, aligning with matina] apd internationa] commitmenis such as the
Sustninable Development Goals [SD0s),

Grovernment Initiutive for Women Enirepreacarship in India:

From Food and Refreshment, Style and Theas 1o Media ami Diversion and in numerous other mvodem areas - India have
sustained probably the best Indies business people. Froitful business people like Indra Mooyi, Chandra Kochar, aml
Adhiti have monstrously supported other sprouling ladies business people to fransform their Bntasies ioto the real
world Tn any cuse, a miyor prece of pursuing one's pioncering dreams accompanies the test of collecting cupital for
sending off the busingss. The Indian government hnz understood this need, and have concocied various plans across
different modern wreas o sabisfy the fantasics and goals of ludies business visionarics in Indiz, Here are the various
plans and drives through which the public suthority of India is giving subsidizmg and backing w ladies business
visiomaries:-

1) The Ladies Business Stuge (WEF)

f1'h.-|: Lad::s. Buginess Stage (WEPY was sent off by NITI AYOG with the inteniion of giving 4 biolepical system g
impending Young lsdies business people the nation over. MITI AYOG has Jmined forces with SIDRT 1o advance and
carry oul this drive. Aside from offering types of assistance, for example, free credit, meentorship, fimancing becking o
ladies business people and corporaie arganrzations, WEP lrkewisc gives business visionaries o stage o share their
innovulive excursion, staries and encounters. Business visionaries who are at the idestion phase of their new companizs
can enroli under the plan to profit of its advantages.

2) Bhurativa Mahila Bank

'I'h-.j Bharativa Mishila Bank was established with the intention of giving meanetary help to oppressed ladies wha need io
Eg ;Ekm bissiness In 2017 it was i:'.!I.:l.I'I‘i'E'I'j.;'E'd with the 581, In the assembling aren, the bank is affering credits as high as
hs to the ladies business visionaries, The Rharativa Mahila Bank has the approval to give a credit up to | Crore

wth neExt to mo Insurance oy |_-|.¢ paid. ‘ﬁ._%-i:l,: from the bli e e B :
seope ventures and in the retail arca. * assemuling wrea, this bank has consent (o give sdvances w Limited

3 Dena Shakti Plan
I'I:uh,: i .ll:lt 15 fn gmawer Tor ||JI_Ja.4ii-::$ Erl.:-sincﬁs. people who need to make a business out in the assesnbling and foad
ader the plan ladies, business visionaries have authorized advances up to 20 lekhs under the class of
tramning, The plan likewise Zives concesgions of .25 percent on the luun ooty SRS
Frincipal
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4) Mudra Yojana Flam

Tlus i vne of the tog plans sent off by the public anthoricy of India to encrgetic ladies business people who are hoping
te begin an independent company with least endeavors, for cxample, salons, retil shops or educational cost habitals,
The plan requires no msurances except for it is separated mibe o few plans that target various phases of organizations.
For nrg;mi,:.-_'uii;uns n |11¢ unl,!crh,-'ing sLﬂg: |.1'H:! musl exlbreme :.dwtl:u.'n -;.:l:lm::.'l!l.'d. irj NR .Eli},l:ll:lll:l. 'F|.1r IJI;?L'FII}' Erwl:l.rlﬂ'd
organizations, the plun offers sdvence sum which chonges from [NR 50,000 to 5 Lakhs. What's more, 10 conchesion (o
deep rooted ofganizanans hoping (o extend its activities and geologrical presence the plon presents advances to 1 Inkhs.

5} Annapurna Plan

This 15 oiee of the primary plans prescared by the public awthoerity of Tndia w clevate the state of ladics business in [ndea
way hack in the vear 2I8K). As of now, the plan is presemed by the Bharative Maluln Bank. Under this plan, the public
puthosily of India gives ladics business visionanes m the food, refreshment and cooking industry, credits up to INR
50,0043, Best of all, the Financing cost of this credit fluctuates as per the marker rates,

6} Shree Shakt eredit for ladies business peaple

This is & one of 0 kind plan min under 581 0 help ladiss business by giving specific concessions. To benefit the plan
laclies business poople neod o initially enlist themselves in the Business venture Tmgrovemat Prograim (BT - o
preparation program started 1o foster puomesring abilities and abilities that are expected o effectively maintain a
business. This plan empowers ladics o benefic crodits ata concession of 0,005 pereent on advances surpassing 2 lakhs,

This mulinede of drives share one thing practically speaking; they were planngd remembenng the goal of forifymg the
place of ladies business people m this country. In any case, the proper sxecwtion of these plans iz not exactly simpde o
gasy, Thy rbenale behind such dnves angd plang hag forever been positive and whenever cammied oul effectively it can
possibly clange dye pioncering scene in Tndia:

O fectives:

Examing the key government initiatives aimed ai promoting women entreprenewrship in Indi,

Assess the impact of these initiatives on the participation and ssccess of women entreprencurs.

[dentify the cliallenges that wianen enlreprensurs continue (o face despite these mitaves

Suggest mensures (o enhonce the effectiveness of govermment mibiatives and finther support women entreprencurship.

Meithodology

The n:inr:an:h methodology invalves a comprehensive review of secondary dats sources, inchuding povermment repurts,
ucalemic anicles, policy documents, and case studies. By synthesizing information from these sourves. the papet
prqx-'iu:l:.: an in-depth analyws of the existing governeent mitistives and their outeormes, 1| also mcorperaces qualifative
msights from interviews and surveys with women entreprencuss t capture their experichees and perspectives.

Scope of the Research
The scope of this uﬁ_n:.in;h ENCOMPASECE Warkows sectors where women entrepreneurs are aciive, inchuding micro, small,
and medivm enterprises (IMSMEs), technology startups, and traditionsl industries soeh a5 handiorafis and wpriculiure.,

Th: ];gpm considers buth urban and rural contexts to provide a holistic view of the entreprencurial landscape for women
in Tndia,

Significance of the Smdy

This study i st 1_'mr policymilkers, researchers, mnd practitioners invalved i the field of entregreneurship and
gender studies. By sheddmg light on the effectivencss of govemment initiatives and the ongoing challenges faced by
WOmen entreproicurs, _lh: rescarch aims to inform future policy directions aind confribute tor the development of a e
mv::l_'us.lt-l: entreprencurial ecosystem in India. It underscores the importance of contimueus suppart and innovation in
puolicy dezign to ensure that women can fully realize their entr i j i i
s S e besfbmnlion ¥ C therr cnircprencarial potentinl and contribate o the nation's
Tri .:u-nnhmmn,_ ll:lt :i:l‘.'l.E!.‘Dd.l.I.r:l.‘iun 5ets the stage for a detailed expiomtion of governmend nitistives for women
eatrepreneurship i India, It highlights the importance of women entrepreneurs 1o the sconomy, ouilines the ohjectives

anl T thee i i ey i
ch:ﬂﬂﬁ;‘pci.n w research, and emphasizes the peed (or ongkng snpport and policy innovation to address exastmg
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Innovation in Indian SMEs

fir. Konika Rovar *
Iy, Fimal Kent Tiward **

An essential source of innovation and entreprencurship are
ol nd medinm {:'n.l'e:r]'.lrr'.':uv {E.HE‘:_]. Theee Paevinesiney Boost oo
coongiy e creafing fofs for @ big number of peopls and by saling
o argfor conteibarion fo GDF growdh, Kwowledge kas replaced
rruditional comperents ke labor and capital as a crweial componend
o success. Yo thrive in e worldwide moredplace, small and
e cnpg‘rprijm' rg'.i'J.' L] kﬂﬂn‘!ﬂi{_ﬂﬁ'-n’?ﬂ.‘i‘ﬂﬂ' SHRGVaian. ﬂr]!l].' |'E‘I'.E'I_‘|-'
bos the igaovaiive podeaiial of SMEs been acknowledged in
indusirializing nations seck as India, This can be mainly Usked fo the
incressinply competithve tocal and lnrernational market for SMEs,
e compelitiveness of @ natlon’s industey and Busfnesses is larpely
petermdned By dweovation, A renewed focus on anderstaniding
fenovtion (e developing coonomies kas reswited from the growdl of
erivrging economies (ke fndia fenovation is generally considered in
e context o wenltly coeriries, The alm of the paper & o examine
et eedsess e fevel of Snnovarion Shal small gud medium eaderprises
(54Ez) in fadia are curreatly experiencing. The paper's main goml 15
o bishlight the major ebstecles that SMEs have when trying o
venovere within the framework of currend govenmmend reswiaiions.
Getng a developing country, Tndia has i own special ciroumstances
and difffcultles thar e the fndcvarive podfential of SMEr doing
Misiness there. Amang other things, o ot of these obstacles are
coused Oy governmental pedicies, francial Umitations, a fack of
qualified warkers for reseavell and developen! (RED), workiorce,
vl weak finkages between Jistinusions aud e frms, amorg oikers.
feywverids:  Innovation, Swmall miedinm  EnterprivesiSMEs)  and
davidin

"Hesearch  Scholar, Deen Dayal Upadbvave Gomkhpur Universsty,
Crorakbypr

"“Assistont Professor,  Dwpartment  of  Feovomics, Chaman Lal
Mabavidbyulova Londhagra, Roorkes
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Introduciion ; Small and medium enterprizes (ShE=0,
thi development of @n innovative and entreprencurial of
India. there are countless pumbers of small ond mediam
These enterprises provide simplovement o Lrgs ool
contributic significantly to growdh and GDE of a0 oo
cncournge the growth of new businesses and She o
diversification. They also pive the sconomy’s ncis
depth. There are jobs created, and there o Timle copetal

per wuorkes, The I_I|'I[II.H'|.IIJIi'I.iIE!li T BbEs finance have oo

regult of the serviees sector's dominance aver the S
oatsourcing of their needs to Indion service providens,
for financing SMUs has wrown, The povermment's
buosting this industry through mirastractuml Seyvelos
developiment, cntrzprencurship development
adwancoment, etc. has also created a mose favaanihic ¢
Key Challenges @ SMEs by their very nature conli
challenges, One of the most significant is the ficree oo

imports and larger, mare established market ployers, 1
EMEs must gither innowvate and launch a service or peoiu

void left by larger players, or they must cut cxpenscs
procedures to put themselves on on even playing el
pliyers.

However, MEMEs" ability 1o innovale 15 wsunlly rest
types of challenges—strategic and aperational,

1. STRATEGIC-

Intellectual  property Righes (TPR} @ In w0
application of TPRs has always been a controv
InefTective exeoution legislation typically Tag an impac
small-zeale businesses, particulacly those that i
innovition, They Innovation aids in their product Jove o
inmovation helps thew develop products and services L
High cost of credif ; The fundamental basis of any o1
inrovation-driven s rescarch. RE&EDr needs o cuntin

funds, Tt bund to find inexpensive money in the oo

econoimic climate. The sector will continue to face i
result of the RBI's repeated statements that high fun!
persist for some time in onder W reduce inflazion

L OPERATIONAL-

Lawer fechowlogy levels : With a Tew notable excesdio
sector in India is Lypified by low levels of teckio [ty
disadvantage in the developing woeld market. e

whor J923
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ahility 1o sustain numerous SMER will face challenges in s rivaley
with Tmperts,

Tesfficient  dnfravirectiere ¢ In onder to guarantcs SMEs
competitiveness, access o techoolory, infrasiructuce, and qualified
“Manpower is aware of worldwide developments, SMEs can be found
n long-standing industrial parks are operaticnal within cities or have
surfaced in in a disorganised fashuon i rucal regions. The condition
of the inffastructure, comprising in thess arews, access fo roads,
water, und power is inadeguate and erratic, While thess set as threars
to =MEs, the biggest impact is felt by their research anns as they
ilun't have the firepower 1o be able to innovate.

Lack af skilled manpower @ Although Indis hos a large pool of
hwman resources, the iodustey contioues io lack skilled manpower
required for manofcturing, markeling, servicing, ete, Furthermore, o
culiurg of resesirch is lacking. The quantity and calibee of world-class
reacreh that is cxpected of even the best technological institutes falls
short of what is produced there, As a result, organisations face a
seviere shortoge of qualified researchers.

ICT AS AN ENABLER : ICT bas trudibionally been uzed 1w dnve
process and cost efficiencies as well as w support the prowth of new
businesses, On the other hand, they are even mose essential for
ShIEs, Earlier SMEs confront fieree compelition fron larger (s
acd imporis in their respective industries, as previewsly mentioned, A
robust technolopy-cnabled sector helps to level the playing ficld for
WSMEs in comparison to their more established counterpans,
[eseprch has shown that very Tew SMEs or clusters within the sector
i IC_:T o their benefit. The explanstions wvary from  cosl-
cilectiveness, accessibility of help systems for training-related
problems, SMEs, however, must comprehend this that the advantages
surpass the disadvantages of adoption of ICT.

Frocess efficiency : Adoption of [CT ¢on aid in improving MSMEs'
process efficiency. Increased cost savings are frequently the result of
iicient progesses. Moaroover, process efficiency ¢un free up scnior
iuinagement Lo W focus on innovetion's main areas of inlerest,
ot reductfon & Several resesrch stodics and SUTVEYS haee
cemuonstrated  how  process awloamation via an integrated [T
inlneslrociure results in HiEI'II."-IEiLIIt sl =IVINES four ﬂ1¢ LUy, I
lizht of the uncertainty surrounding the world economy, TT has taken
un o more prosminent role in cutting costs globally. India has not been
badly affected, but there are still cost issnes,

S B S o pu.rti-..'u!:u are alfecied 'I'_'n:,' this.
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Productivity improvesment : An organisation can (oo 14 o
l;-l,;lml'lﬂl#l:'ll’.:[-l,‘.s- when it noncore [T Tunctions ane i i | |:l_';.' an
intcgrated 1T system As a result, worker prodoctiv s, For
instiance, integrating an organization's many fusetions ol duee the
time fecded to put together anoual reports and col oo kvl

data entry, which can result in reporis that are ineeduzan

Information visibility : ICT intervention can improve 1= pooess
fo cuivent market data and aid in their comprehension inge of
problems, ioternal and externol. These assist in the Jeor o n-making
process ond eneble mformed cheices,

Hnu:p{g'dg.g' Rramagemieny TCT has h]stl'_ll_'i-.'t:'l”_l,- i il aificant
contribution to knowledge management by allowing oo tlons o

exchange cultivated knowledpe among their cuok 4 BavEE
multiple divizsions from baving fo stard from scriich i angd
allows them to pick up where the olher divisions el o0

Conclusion : Innovation encompassis any actiily o wies the
produciion process (process innovation} o has the po L greale
a new product or modify an existing prodect's qualty, u 0f itg
theeapeatic value (peoduct innowation). Varicws a0l e have
provided distinet definiticns of insovation, Tonesale ds besn
cquated with process design or product developmcel b T o
interpret it @5 & way o manage corperate chisge o ciess ol
developing new goeds, For small and medivne-zize CEEEE 0

thrive io a cufthrost market, they must be innovative
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PROTEIN PROFILE OF ISOLATED HETERORHABDITIS AND
STEINERNEMA ISOLATES FROM DISTRICT MEERUT, UTTAR PRADESH:
A BIOCHEMICAL STUDY
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{Recelved 12 February 2024, Revised 6 April 2024, Accepted 12 April 2024)

ABSTRACT : Analysis of hiochemical energy reserves of five lsolates of entomopethopenic nematodes (Rhabditida:
Steinernematidse and Heterorhabditidae) were conducted. SDS-FPAGE of total protein of infective juveniles of alf the five FPN
sl bess e 55, 135, 17H, 19H and 20H, differentimied them in to two geans, This stody showed marked quaditative differences
in L5 {Sreémernema and Helferorfubditiv) ciectrophoresis by SDS-PAGE resulting different bund patterns, Therefore, It may be
apeculated that the nemutode isolate 55 and 135 were may be the same species of Steinernema and isolate 17H, 19H and 20H

were may be the sume specics of Heterorfuabdinis.

INTRODUCTION

Inzect pest management continues to be one of the
major constraing 1o the productivity, According to an
estimate, in India, the annual estimated damage (20-304%)
caused by pests, diseases and weeds in various crops in
the ficld and stored prains was of Ks. 60-70 billion in
I983 which at the present price estimates could easily
exceed Rs. 600 billion (US$ 13 Billion) (Wahah, 20050,
Therefore, one of the important agricultoral issues is the
management of these insect pests. Events during the past
several decades have clearly shown that the use of
chemical pesticides will not give adequate and lasting
solutions to the pest management, Insect control can no
longer rely as insecticides alone and significance of
biological control agents as part of iniegrared pest
managemen| programemes will increase continucusly.
Biclagical control offers & remendous opportunity 1o
supply sgriculture with effective inols for the development
of production techniques, which minimize impacts on
human health and the environment (Ehlers, 1996). A
group of organisms that shows promise as biological
contrel agents for soil pests ire inseci-parasitic nematodes
that belong to the phylum Nematods, commonly culled
rouad worms and popalardy known iz cntomopathogenic
nematedes (EPMY, The term entomopathogenic comes

e

Chaman Lal iatr
.:.u'.-ll\-l LTS I 1 |

Key words - Entomopathagenic nematodes, Rhabditida, indigenous, isalate, juveniles, elecizophonesis.

from the two Greek words entomon-insect and pathogenic
= cuusing diseaze,

The two promising genera of entomopathogenic
nematodes ie. Steinernema and Heterorhaludisis belong
1o the families Steinemematidae and Heterorhabditidae,
respectively are lethal insect parasites that have emer ped
ay excellent potential biologieal control agents for a
number of reasons.

New species and strains of entomopathegenic
nematodes are constanlly being discovered.
Unfortunately, when new isolates are discovered, their
sdentification is not always straightforward. Indeed, there
has been much confusion over the nomenclature of
rematodes, with many isolates being misidentified by
standard morphologicai eriteria. Unilke vilier soil
nematodes, the taxonomic study of these nematades is
very complex, involving morphological, biological,
biochemieal and molecular parameters {Hominick ef o,
1997). Although, these nematodes seem worldwide,

Meerut and its surroundings are surveyed for the first
timia,

MATERIAL AND METHODS
Polyacrylamide Gel Electrophoresis (SDS-FAGE)
Fresh emerged infective juveniles of Stefmermepra and
£ r hy
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