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Abstract

The Natya Sasra is a Sanskrit treatise on performing arts, including theater, dance, and music, that are

presented for an audience. They are not the same as the visual arts, which create tangible, still works ofart
utilizing paint, canvas, and other malerials. A wide rangc ofdisciplines, including dance, music, and theater,

are included in the performing arts and are demonstrated in live performances for an audience. The sage

Bharata is said to have written the text, rvhich currenlly contains 6000 slokas, sometime between 200 BCE

and 200 CE. The book is divided into 36 chapters, each ofrvhich has 6000 poetic verses discussing differetrt

performance arts. The treatise covers a variety oftopics, such as dramatic compositiorl play structure, and

stage construction, acting genres, body language, makeup, costumes, the role and objectives of an art

director, musical scales, musical instruments, and the symbiotic relationship between music and art

performance. Notable among India's literary, musical, and dancing traditions is the encyclopedic book on

the arts, the Narya Sastra. It is also well-known for its artistic "Rasa" theory, which maintains that the main

objective ofperformance arts is to carry the audience member into a different, wonder-frlled parallel reality

where they experience the essence of their own consciousness and reflect on spiritual and moral questions.
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Efymology

The title of the text is composed of two words, "N61ya" and "Shastra". The root of
the Sanskrit word Ndlya is Nala (TQ which means "act, represent". The word $rdslra ({TI€)
means "precept, rules, manual, compendium, book or treatise", and is generally used as a suffix in
the Indian literature context, for knowledge in a defined area ofpractice.

Introduction

A semi-historical and purdqic account ofthe work's creation is provided by Nalya6astra. According
to NAtyaSastra and Bharata Muni's Bhava-Rasa Theory, the audience's ability to have a particular
experience, knowu as Rasa, is a key indicator of a performance's success. Rasa is the audience's
inward joy that they enjoy. The NSlya6dstra is founded upon the Gandharve Veda, an ancient text
comprising 36,000 slokas. However, the writings of the Kashmiri Shaivite philosopher
Abhinavagupta (c. 1000 CE) contain the most corrprehensive exposition olit in songs, plays, and

other performance arts.

Bhava- Rasa Theory

Object/Environment-(causes)-Emotion-(causes)-Behavior-(creates)=Audience

Response

Vibhava - (causes) - Bhava - (causes) - Anubhav - (creates) = RASA
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Vibhavas: Vibhavas means Karana or cause

Bhav: The term bhava means mental state or emotion.

Bharata narrates that: At the end of the kTtayaga and at the on-set of the Tretdyuga, people on

earth got addicted to base sentiments such as excessive desire, greed, jealousy, and anger and

found their state of happiness mixed with sorrow. So the devas, with Indra leading them,

approached Brahma (the deity ofcreation) and requested for audio-visual entertainment. They also

requested that this be made accessible to all people from all places. This indeed is the need ofall
people of all times - respite from the world which is filled with conflicting emotions.

The following five verses speak about the creation of Ndlyaidstra by Brafuaa:

qdqdqqreiqffi
qBqasetoq

"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."

e-dsn€r&itrildlMo{ r

qlanEi qsqaii ifiro€ otqoq rr

"It will contain the essence ofall the S6stra-s and will be the foundation for all arts. I shall

create Netyaveda, the fifth Veda along with the itihlsas."

qii $f,.@ l{rrsn sda-{rT{wr1 r

qrflil(ddshTEilqEsAfi{ tt

Having taken a decision thus, the deity recalled all the Vedas and created the N5fyaveda, which

is bom out ofthe four Vedas

qcrd rffiqqr
r-qmrufdutrqft 11

He obtained the words from the fug Veda, the melody from the Samaveda, the Yajurveda's

language of gestures, and the Atharvaveda's aesthetic experience.

a-Aqae, sqd rraa-d c-ordrfl r

qti +lrfin V0 q-eltt sdaEqr rl

N-fyaveda, which is closely linked to the Vedas and the Upavedas was thus created by the al[-
knowing Brahma, the omniscient

This episode establishes a context for the creation ofthe Nafyasastra and shouldn't be taken

literally. However, it shows that the creation ofsuch a great treatise was an outcome of combining

different theoretical and artistic mediums. The N6!ya56stra is just a new form given to different
disciplines that already existed - old wine in a new bottle. As is the case with most Indian 6dstra-

s, Bharata's N[tya66stra is a descriptive work on the art forms which existed during his times. The

art-forms were neither 'created' by Bharata nor does he prescribe a set of rules which need to be

followed for all times and places. He even suggests in that the art forms must dynamically adapt

to the tastes ofpeople of different places and at different times. This is evident in the several de6i

art forms which have evolved with regional variations based on the mdrga setby Bharata.
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The structural aspects ofform such as lyrics, music and the language ofgestures which are

required to communicate the content to evoke an aesthetic experience (rasa) are all dealt with in

detail in the Ndtya3dstra, i.e., it caters to both forrn and content. Moreover, it guarantees the

fulfitlment ofthe four-fold aspects ofhuman-pursuit, i.e ., the purusartha-s tIC, 3{tl, and tD-Irl, and

also gives us a glimpse of the experience of Bliss dff).
Brahma then asks Indra to instruct the devas to bring the Netya6astm into practice.The

Ndtyaveda, he continues, should only be taught to people who are knowledgeable, skilled, mature,

and prepared to put in a lot ofeffort. These are, in fact, the characteristics that one should anticipate

from those who wish to study and apply the Narya5asra to this day. Indra believes that only sages

who are knowledgeable about the Vedas could be able to understand, absorb, and practice the art,

as he believes the devas are incapable of doing so. After that, Bharata receives teachings from

Brahma in the Ndfyaveda, and he is tasked with teaching his hundred sons to follow suit. Bharata

assigns distinct roles to his sons and instructs them. Bharata created the three dramatic stytes (!fr1

- the verbal (qFft), tt" subtle Glrrtfi) and the energetic (3[R1lO and informed Brahma of his

work. Brahma then suggested that he pick up the $aceful style &RIth1-Efu from the dance of
Siva, which is made up of aigahdra-s and filled with bhdva andrasa. As this style could not be

effectively practiced by humans alone, Brahma created apsaras, the celestial damsels from his

mind, who were skillful in Embellishing drama and he told Them to assist Bharata. He assigned

Sv6ti and his disciples to play on musical instrumetts and, gandharvas such as Ndrada to sing

songs. Thus was theartof ndtya created out ofthe existing art forms. The antiquity ofthe art forms

can also be perceived as it is said that major deities such as Shiva and the devas were well-versed

in them. The major deities and the Vedas are thought to have existed from times immemorial

according to sana-tana-dharma.

Brahma suggested to Bharata that the Indra-dllajotsava, the festival in the honor of
Indra's killing ofdemons, would be a suitable occasion to put together a performance employing

the principles of the Netyasastra. Bharata begins the performance with the TIR, an auspicious

benediction and devises to portray the popular episode of the samudra-mathana where the daityas
(demons) were subdued by the devas (deities). The devas, pleased with the performance give

rewards to Bharata. Indra gives him his auspicious banner and Brahma, a kulilaka (a curved stick

to be used by the vidiigaka, the clown). Varuna, the deity of water and cosmic order gives him a

golden pitcher, suitable to drink water with. S[rya, the sun deity gives him an umbrella, which
gives shade frorn the sun. VEt'u, the deity of wind, gives him a fan. Siva, as his very name suggests,

rewards him with success. Viqqu rewards him with a lion-seat. Sarasvaf grants him competence

for visual arts.

The daityas (mainly the vrginas), who were also audience to the staging of the play by

Bharata, took it too realistically and forgetting that it is was merely an artistic portrayal ofa historic
event, they disrupted the play. Angered by this, Indra hurled his flag-staff at the dai4,as and

smashed their assault. Since then, the flag-staff is called the 'jarjara,' deiving fiom the Sanskrit

word for'smashed', 'q-fflEii.' The mythical staffis even to this day used in its modified form

by actors and is worshiped before a traditional stage-play, with the belief that it wards off evil
(vighna\.

ln this episode, Bharata gently warns art enthusiasts abouttheir need to maintain objectivity
when viewing a play or any other kind of art. Overemotional attachment and extrapolating the
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events to daily life will be detrimental to the art and the connoisseurs. More philosophically, art

cannot be enjoyed when a connoisseur's immaturity prevents the bhavas from being raised to the

level of rasa in his mind.

Bhava is an emotiye state expressed in the arts to evoke rasa. Bhavas are presented tkough
the process if abhinaya wherein the artist of performer interprets the various bhavas through

movement, speech or representation. Since bhava are emotional states, they cannot be perceived

materially; rather, they are suggested through the performance or making ofart in order to bring
forth an aesthetic experience.

The Ndgaidstra presents the earliest known theorization ofrasa and bhava, dating to the

early centuries CE. It delineates three types of emotive states -
sthayi bhava (Primary emotion / dominant mood)

vyabh ichari b hava (transitory emotions)

sattvika bhava (unconscious or involuntary emotions).

In order to create a rasa, the artist must combine, express, interpret, and call upon these

interdependent types. To accomplish this, the artist brings forth the anubhava (the mental

expression ofan 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 audience is then called to sthayi bhava.

Each sthayi bhava is directly connected to the eight rasas as follows.

Rcli (love/Pleasure) - Smiling face, sweet words, contraction ofeye-brows, sidelong glances, and

the like.

rllasa (laughter/Joy)- Smile and the like, i.e., laugher, excessive laugher.

S/ra*a (sorrow)- Shedding teras, lamentation, bewailing, change of color. Loss of voice,

looseness of limbs, falling on the groung, crying, deep breathing, paralysis, insanity, death and the

like.

krodha (angerlmalice)- Extended nostrils, unturned eyes, bitten lips, throbbing cheeks and the

like.

Against enemies- knitting of eye-brows, fierce look, bitten lips, hands clasping each other,

touching one's shoulder and breast.

When controlled by superiors- slightly downcast eyes, wiping off slight perspiration, and not

expressing any violent movement.

Against a beloved woman- a very slight movement of the body, shedding tears, knitting eyebrows,

sidelong glances, and throbbing lips.

Against one's servants- threat, rebuke, dilating eyes, and casting contemptuous looks ofvarious
kinds.

Artificial- betraying sigrts of effort.

utsaha (energetic/courage) steadiness, munificence, the boldness ofundertaking, and the like.
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bhaya (fear) trembling of the hands and feet, palpitation of the heart, paralysis, dryness of the

mouth, licking lips, perspiration, tremor, apprehension ofdanger, seeking for safety, running away,

loud crying, and the like.

Tugupsa (disgust) conhacting all the limds, spitting, narrowing down of the mouth, heartache, and

the like.

vismaya (amazement/surprise) wide opening ofthe eyes, looking without winking ofthe eyes and

movement of the eye-brows, horripilation, moving the head to and fro, the cry of well done, and

the like.

According to rasa theory, each sthayi bhava brings forth the conesponding rasa in the

spectator or reader if the techniques outlined by the aesthetic principles are executed successfully.

ln Sanskrit aesthetics, thirty+hree lyabhichari bhavas have been described. For a brief
period, each sthayi bhava may be accompanied by these ephemeral states. Avega (agitation),

dainya (misery), drama (fatigue), mada (intoxication), vobodha (awakening), gawa (pride), nidra

(sleep), garva (pride), shanka (apprehension), and harsha (loy) are a few examples ofryabhichari
bhava.

Sattvika bhavas are involuntary states ofbeing that are associated with the psyche, thus

requiring physiological reactions that are enacted by the performer or represented in the arts.

Some sattvika bhavas include sveda (perspiration), svarabhanga (speech

disturbance), asra (tears), vaivarnya (tremblitg), pralaya (fainting) and romancha (dread).

Conclusion

Bhava is also discussed in influential commentaries on the NdlyaS6stra compiled by the medieval

aesthetician Abhinavagupta. These develop on the formulations of the NSffasdstra, arguing

that alambana vibhava (characters, objects or stimuli that elicit a particular emotion) as well
as uddipana 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 bhava. The experience ofrasa for the spectator is therefore a summation ofthe
anubhavas and vibhavas they perceive. Rasa-Bhava is the central concept in lndian performing

arts such as dance, drama, cinema, literatue etc. Bhava means "to become". Bhava is the state of
mind while Rasa isthe aesthelic Jlavour lhal results from that Bhava. The Bhava themselves carry

no meaning in thc absence ofRasa. Thus Rasa is basically forms and manifestations ofBhava in
the form ofmultitude ofsensations through taste, emotion, and delight. In other words, Rasa is the

dominant emotional theme that is invoked in the audience. When we watch a movie, a sad scene

makes us cry - that is Rasa. The Rasa-Bhava is what establishes a relationship behreen the

performer and the audience.
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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 art as an interesting/ or a receiver as interesting or boar. The meaning of the word rasa

creates lots of confusion. The understanding of the rasa is so hypothetical that nobody feels to make

more enquiries, about that, one gets more confused while he or she explains about the good

experience which they got after watching a good tragedy and feels that whether they belong 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 grief of the characters in the tragedy? It means

that the roots ofthe experiences of a good play or drama are different from the emotion or feelings of
pleasure. The present paper aims to understand the word rasa and the theory ofrasa from its deeper

level to reach at the roots ofthese questions.

Key.rvords: Natyashastra, bhava, vibhav, anubhav, sthayibhav, sancharibhav.

Introduction
Bharata is known as first pioneer of the literary theory in Indian literary tradition. Bharata belongs to

second century BC, he writes Natyashastra, Natyashastra is a mile stone oftheories and laws related

to poetry and drama. During the period, when Natyashastra is written, drama and poetry were

considered as similar. Indian poetics focuses on drama and poetry existed as an integral part of
drama. In early English drama, Greek drama, and Sanskrit drama, poetry is found as a medium of
narration and dialogue. Natyashastra is the first treatise on dramaturgy in Indian literary
philosophical tradition. It is an encyclopedia ofvarious ideas and principles about drama as a form of
ad. Bharata says that rasa is a kind of sentiment and the audience gets the sentiment from a piece of
creative object. The realization of rasa gets from a particular sthayibhav. According to him
sthayibhav (permanent emotion) transfonns into rasa (aesthetic pleasure). Further Bharata argues that

the proper combination ofvibhav, anubhav and sancharibhav for the realization of rasa. A play with
a good combination of these bhava becomes perfect, full of rasa and pleasurable. Bharata also

focuses on the qualities of the audiences through the concept of sahardya. Rasa is an interaction

between work of art and audience. The word rasa is interpreted by various ways as its associations

with the time and situation. The word rasa is understood differently at different time. Rasa as a

meaningful word spread in the air of ancient India for a very long time. Rasa which we are

particularly concemed came much later and it is found in Natyashastra of Bharata; a work on art in
general and on dramaturgy in particular. Natyashastra is the first extant work in which rasa has been

used in as aesthetic context and with an aesthetic purpose.

While talking on the rasa theory, Prof. Ani Upadhay uses good example from the Meghdoot where

Kalidas's Yaksha sends a message to his beloved through the cloud, he says:

"O cloud, you will see river Narmada, Spread out at the foot of the Vindhya Mountain, Rough and

full ofrocky hill, Looking the decoration on the Elephant body, Made by scattered marks ofpainted
strokes..." (Upadhay, 4l)
The above quoted verse gives us the idea how poetry is made effective with the help of apt diction

and imaginative language. A question is always asked all the time, that why does everyone like to
read literature? The answer is 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 enj

ssrnslhing different, goes through distinguished experience which takes them

routine for some time and all ws enjoying the new pleasure. This sort of
lndian literary theory is

Cham
-al 

MahavtdhYa laya

Landhaura Distt'Harldwar lJttarakhann g/
Page | 62 Copyright @t 2024 Auth

@



Juni Khyat tqffgrO ISSN: 2278-4632

(UGC Care Group I Listed Journal) VoI-14, Issue-2, No.01, February: 2024

The word rasa is closely related to the development of Indian culture and literature. It is used as the

best principle in the different field of human life. In the field of food and fruit the word rasa is used

for sweet and tastefulness. The pleasure enjoyed through ear by listening music is called rasa. ln the

field of medicine and Health Sciences, the best medicine of the time is called rasa. In the field of
spirituality and religion the Paramatma (inner soul of living being) is called as rasa. In the same way,
in the field of literature, the poetic pleasure is called as rasa. The question also raises that who is the

receiver ofthe poetic pleasure? What are the terms that define receiver ofdifferent kinds ofliterature
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 enjoying, for Example a perceiver of poem, novel or
story is 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 audience if he is 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

enjoying. So far as Bharata is concemed he writes a treatise on dramaturgy called Natyashastra and

calls the perceiver as spectator (sahardya) who watches a play being performed on the stage. How
does the spectator achieve poetic pleasure? What is the process of enjoying the rasa? The celebrated

rhetorician, Bharata tries his best to solve this psychological phenomenon in one sentence.

The poetic pleasure is gained through appealing the emotion of a reader. A work of art must have

certain qualities through which it will appeal the emotions of a reader. A work of art tmnsfers into
the good literature only when writer represents the content, bhava, emotions in proper way. The rasa

theorists accept bhava as significant principle ofpoetry ftavya) and explains the aspects connected to

it. The bhava are classified into two parts according to rasa theory, i.e. sthayibhav and sancharibhav.

The sthayibhav develops gradually and slowly and it remain in the heart for long time but
sancharibhav came on surface within a moment like lightening and it becomes invisible after a few
moments, for ex. Love, disgust and enthusiasm are sthayibhav and anger, laughter and fear are

sancharibhav. This classification of Bhava is very much applicable in the light of modern

psychology. According modem psychology there are two types ofbhava i.e. emotion and sentiment.

These types are alternatives to sancharibhav and sthayibhav.

These terms are sthayibhav, sancharibhav (Vyabhichyaribhav), vibhav and anubhav. The whole core

of rasa theory is depending on these terms. Sthayibhav: Sthayibhav is inherent in all human being,

and it is permanent emotion. Permanent emotions in us are inbom.

Sancharibhav: Sancharibhav is not fix or constant feelings. They keep changing in course of time
and according to situation context. The word sanchari means moving or wondering which suggests

the nature of sancharibhav. It is also called as Vyabhichyaribhav because it does not remain with a

person for long time, after few moments it becomes invisible. Sancharibhav is contrary or opposite to

sthayibhav and it is called as transitory feeing.

Vibhav: The vibhav is determining element, which help in development of a feeling in a sentiment.

Vibhav as the cause of any basic emotion in the worldly affair when presented in any piece of
creative literature is called an excitant.

Anubhav: The effect of any emotion is called anubhav i.e. ensuing response. It is consequent or
reaction to the vibhav. In the realization of the sentiment of Soka there may be anubhav like
mouming, weeping and shedding of tears etc. Vibhav and Anubhav are not directly related to the
bhava and sentiments.

Rasa is based upon a particular view of psychology which holds that our personality is constituted

both towards its motivation and intellection of a few primary emotions which lie deep in the
subconscious or unconsciousness strata of our being. These primary emotions are the amorous, the
ludicrous, the pathetic, the heroic, the passionate, the fearful, the nauseating, the wondrous. Some

other philosophers ofpsychology added to it the peaceful or intellectual, the devotional and the filial.
These emotions are running through all natures in a permanent manner and may i ense ls
called dominant emotions (sthayibhav)

Pagc I 63

li ?-/

AutlbrCopyright@2{21

@

ilah6

l.Q.A.c
')/

.€



Juni Khyat (EfffEfikr) ISSN: 22784632
(UGC Care Group I Listed Journal) Vol-14, Issue-2, No.01, February: 2024

Bharata says, the union of Vibhav, Anubhav and Sancharibhav in relation with Sthayibhav manifests

into rasa, one understands the process ofrasa manifestation with an example ofa particular rasa.

The present research work is limited only to Bharata's rasa theory; therefore it will be proper to

highlight only those rasa which are discussed by Bharata. He defines eight rasa that is Sringara,

Hasya, Karuna, Rudra, Vira, Bhayanak, Bibhistsa and Adbhuta. He classifies dramatic content on the

basis of emotions. All these rasa have something common i.e. they have some emotional content. Yet
they have their points of differences on the basis of those points they establish their own identities.

These differences are the ways in which the various emotions are manifested.

Bharata first time introduced the four basic concepts related to 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 art. The

nature of sthayibhav is permanent, constant and passive that remains for whole life with human

being, hence they are called as sthayibhav. Sthayibhav are present everywhere and are present in
every human being. The nature of sthayibhav is beyond time, period, religion, region, race and

gender. A slight different may be found in the quantity in their presence. They remain with a human

being from birth to death but in passive state, and in inner state of mind. They don't get active

without the proper stimulus or inspiration for ex. The beauty appeals to the sthayibhav of love and

the incident of a death appeals to the emotion of grief. It is true that sthayibhav are expressed but

they are not expressed by themselves, they expressed through other Bhava, these bhava are called as

sancharibhav. Bharata tells about eight sthayibhav i.e. rati (sringara), hasya (laughter), soka (grief),

kodh (anger), Utsaha (enthusiasm), bhaya (fear), Bibhatsa (disgusting), Adbhuta (wonder).

The sthayibhav is appealed through the particular character, the character is called vibhav. The

vibhav is divided into two category i.e. Alambana vibhav i.e. substantial 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 causes. These causes enhance the situation and

support to create the surroundings to appeal the permanent emotions for ex. Beautiful gardens,

flowers, birds, mountain with glorious view, for ex. The cause ofJuliet's love is Romeo, the cause of
Romeo's love is Juliet, but thing is that they are different from the real causes. They are vibhav
(characters). The true causes ttansfer into impact or change but in the play, the aim is not to change

the situation, but to create the situation for proper representation. Hero and heroine are just as

characters in other words; they are like a pot which carries the emotional state of primary (real) role
to the spectator, just like as a pot with full ofjuice carries towards the person, but not taste the juice.

The character represents the real role but not involves 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 ofthe play. Hence, the vibhav is like a cause but not as exact cause. The performance,

acting of hero-heroine and other characters in a play is called anubhav. The acting ofthe hero is also

called as anubhav. In English, the term anubhav is called as ensuing responses. They understand and

accept here the emotional states 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 vibhav and anubhav in a play, and there

is no expression to vibhav and anubhav without sthayibhav and sancharibhav. They are disabled

without each other (passive). The sthayibhav ultimately transforms into rasa, but they transform
through sancharibhav, hence Bharata has mentioned the sancharibhav in his rasa sutra instead of the

sthayibhav. The word 'sthayi' in the sthayibhav indicates the permanent nature of sthayibhav. They
are permanent, universal and passive emotions ofhuman being from birth itself. They are not bound

to any particular place or time but they are timeless and exist in all period of human history. As they

have been present in human psyche since ancient time to present, they are found in a person ofevery
cast, race, religion, period culture 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 inspired of appealed by any extemal excitant (vibhav, subject or,.

object), for ex. the permanent emotion (sthayibhav) oflove may get inspired or appealed and becoryrti-

active, when the person comes across the beautiful one (subject) or something that inspire the sense
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of beauty. The permanent emotion of Karun (compassion) can be experienced (anubhav) when we

face the situation like the death ofclose person, loss of friend, an object we like most such as wealth

or position, and the leaving of the loved one. When these permanent emotions become active or
awake, they are expressed or manifested through other bhava i.e. sancharibhav. In his theory,

Bharata explains eight sthayibhav and he denies the possibility of any more sthayibhav. Further

Bharata formulates the eight rasa on the basis of eight sthayibhav. In the natyashastra Bharata,

recognizes eight sthayibhav their rasa as following: l. Rati (Love) a. Vibhav (causes): stimulus
would be season, flower, omaments or anlhing beautiful or desirable. b. Anubhav (involuntary

reactions): looking sideways, coy glance, sweet words etc. c. Sancharibhav or Vyabhichyaribhav
(transitory feelings): lassitude, suspicion, jealousy, affection etc. 2. Hasya (Humor) a. Vibhav:
peculiarity of dress or speech etc. b. Anubhav: spouting, mimicking etc. c. Sancharibhav: smile,

snicker, laughter, guffaw etc. 3. Karuna (Compassion) a. Vibhav: loss, death, calamity, leaving up

etc. b. Anubhav: tears, fainting, lamentation etc. c. Sancharibhav: sorrow, trembling, fear etc. 4.

Rudra (Honor) a. Vibhav: anger, violence, treachery etc. b. Anubhav: red eyes, rubbing hands, biting
lips etc. c. Sancharibhav: sweating, excitement impatience etc. 5. VAa (Heroic) a. Vibhav:
determination, strength, bravery, courage etc. b. Anubhav: courageous act, generosity etc. c.

Sancharibhav: decision, arrogance etc. 6. Bhayanak (Fear) a. Vibhav: frightful things, lonely sights,

darkness etc. b. Anubhav: trembling, pallor, loosing voice etc. c. Sancharibhav: fainting, hurrying,

standing rooted etc. 7. Bibhatsa (disgust) a. Vibhav: bad news, loud lamentation etc. b. Anubhav:

repulsion, spitting, turning up nose etc. c. Sancharibhav: fainting illness, death, hate etc. 8. Adbhuta
(awesome or wonder) a. Vibhav: seeing unusual things, achieving the desired, magic etc. b.

Anubhav: wide or staring eyes, thrill, exclamation etc. c. Sancharibhav: standing stunned, over-joy

etc. It may be noted that as these various bhava are listed, some time we find coni:sion or a conflict
in distinguishing one reaction from the other. But as this seems to have suffered worse manhandling

one need not feel uncertain about the basic general idea. Secondly, though in some cases the

sancharibhav seem to be identical, it must be noted that as individual reactions, these vary from
person to person. But anubhav being natural or immediate reactions would be common to larger

numbers. Sancharibhav are also called Vyabhichyaribhav because they change from person to

person. The spectator has quite important role in the manifestation of rasa. Rasa is created by the

reader and then it is recreated by the spectator. It is enjoyed by the spectator as aesthetic pleasure.

Conclusion

The rasa theory, is an oldest theory in Indian theoretical tradition. At very first it is expounded in

Bharata's Natyashastra, it influences the entire discussion of dramaturgy there as the very essence of
good writing. It is in fact, considered the soul of literature. The theory ofrasa essentially deals with
the various kinds of emotion, and how they are depicted, inferred and hansmitted through a work of
art. It holds that finally literature is essentially about life and its 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 to the reader or audience. The strength of this theory lies in that it deals with what is

common to all human being at all times emotions.
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EXPLORING THE INFLUENCE OF SANSKRIT POETIC
TRADITTONS ON CONTEMPORARY INDIAN

LITEILATURE

.r"*,,?l;tffit*llill.:]
Landhaura, Haridrvar

The impact of ancient Indian texas like the Mahabharata, Ramayana, and Nolyashaslro on

cotrtcmporary litcrayworks is profound ond for-rcaching. Thcse tcxts have sen'ed as a rich

sourcc of inspiration for authors, poets, plaprights, and artists across I,cncrations. Thc cpics likc
the Mahabharata and Ramay'ana are repositories of profound moral, ethical, and philosophical

themes. Many contemporary $'orks drarv upon these themcs. exploring concepts of duty,

rightcousness, porvcr, sacrificl, lorc. and thc ctcrnal conflict betrvccn good and evil. Charactcrs

Aom thcse cpics harc bccome archegpes that rcsonatc through timc. Figurcs likc Rama, Sita,

Krishna, Arjuno, and Draupodi cmbody various hunran \irlues, strug€les. and complcttics.
Writcrs o0cn use ihcsc archcg?es as a foundation for dcrcloping thck charactcrs, giving thcm

depth and reliability.

The narratire sfuctures and storytelling lcchaiques emploled in these ancienl lexts har€

influcnccd conlemporaD' authon. The intricatc plotlincs, usc of llashbacks, multiplc

perspectiles, ond moral dilemmas have inspired many modcrn ntrrstives. ly'aryat ras/ra, the

ancicnt lndian trcalisc on performing arts. has had a substantial impact on dramatic and aesthetic

clcmcnts in litsrBturc. Irs discussions on cmotions, acsthctics, and the portrayal of charsctcrs

harc inllucnccd horv emotions arc conveled and chsractsrs arc dclclopcd in contemporary

rvorlis. Many nriters and artists reintcrprct lhcsc ancicnt siorics, providing nor pcrspcctir"es and

insights. Rctcllings, adapiariom, and modcrn rcnditions of thc Mal abhorata and Ramayana are

abundant in contcmporary literatue. calcring to divcrse audiences and reflecting curent societal

c,otrtexG.

T'\rc Natyushaslra provides guidclinc* for portraying various charactcr q1es, thcir motirations,

and behariors. Writers often use these i$ights to crall complex and multi-dimensional characters

in their literary sorks. The text also del'r?s into ihe use of lilid descriptions, including settings,

cmotions, and scnsory cxpcrienccs, rrhich arc tcchniqucs frcqucntll' cmploycd b)' contcmporar,'

nritcrs to immcrsc readcrs in thcir storics. Thc Natyashasoo cmphasizes thc importanca of
language and its impact on the audience. Contcmporary' authors may drarv inspiration Iiom its
linguistic aspccts, cmplofing poetic languagc or st1'lizrd prose to enhancs the aeslhetic appcal of
thcir rrorks.

Sanskit poctic lraditions hare had a profound and cnduring inlluencc on contcmporary lndian

litcrature. Thcso traditions, dating back thousands of 1'ears, continue to shape the litcraq'
lan&cape in various rva1s, Sanskit poetry established manv slructurll and linguistic

conrenlions, such as meter, rhyme, and poetic devices like similes and metaphors. Contemporary

Indion poets oflen drarv from lhese traditions, incorporating elements of Sansl'ril prosody snd

sq-lc into thcir 1vork.

Conccpts such as nora (cmotionrl essence), Alankara (omamentotion), and Divaai (suggestion

or rcsonancc) havc influcnccd holv contcmporary $ritcrs structurc thcir torks, aiming to crokc
spccific cmotions and create aesthctic plcasurc for Oc readcr. Sanskit poctics amphasizes thc

bcauty of language and poetic exprcssion. Writers today ollcn drarv from Sanskrit's emphasis on

prccisc languagc, intricatc sordplay, and mctaphoric richncss lo crafl thcir prose or poctry.
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Sanskit litcrory thcorics cxplorc various nanative tcchniqucs like Jt pata (metaphor'1, Anrprasa
(allitcration), sd Yanal;a (pun or rlordplal). Modcm aulhors hcorporate thesc lccbniqucs to

cnhancc thcir storlclling crcating la1'crs of meaning and dcpth in thcir mrrativcs.

Sanskit litcrature oiplored a u'idc rangc of lhcmcs, including love naturg spirituality, and

morality. Contemporary Indian uriters frequcnlly dclvc inio similar thcmes, influenccd by the

dcpth and divcrsity found in classical Sanskil tcxts. Sanslrit cpics likc thc Mahabharata and

Ramal,ana remain ccntral to Indian litcraq'and cullural consciousncss. Manl.modcrn urilcn
reinterpret thesc spics, offering fresh pcrspectives on characters and themes rvhile maintaining a

linl( to thc ancicnt Sanskit narrati\es. Thffe arc s$eral contemporary literary rvorks that rrcrc
inspkcd &om thc epics of Mahabharata and Rama5'ana. Chilra Banc,jcc Divali.aruni's'Ihe Palace

of lllusions rctclls lhe Mahabharata from fie pcrspcctil'c of Draupadi. Tbis nolel offcrs a

fcmiuist ricrv of &c cpic. It is a rctelling of ths Mlhabhanta fron thc pcrpcctirc of its ollcn-

overlookcd fcmale protagonist, Draupadi. Thc cpic itself scncs as thc backbonc of thc nolcl,
proriding the storl linc, characters. and olerarching thcmcs. Thc Mahabharata prcscnts a rich

lapcstry of characters, and Dir akaruni dclres dceper into the inner lires. cmotions. and

psrspcctircs of these charactets, particularly Draupadi. Through hcr lcns. the norcl explorcs thc

complexities of Draupadi's relationships, her desires, fears, and struggles \rithin lhe epic's

erents.

Thc Mahsbharata dcals \\ith profound thcmcs such as poncr, lore, dcstiny, and lhc complcxitics

of humatr naturc. Divaliaruni's nolcl furlhcr oqlorcs thcse thcmes through thc c1'cs ofDraupadi,

offcring a frcsh interprctation and cmotional depth to thesc cnduring conccpts. Ultimatcll,, Tlre

Palacc o! Illusions scrl'cs a!; a rcimagining and a rcintcrprctation of thc Mahabharata, bringing

forth a dilfcrcnt pcrspcctile and cmotional dcpth lo onc of thc most cclcbratcd cpics in Indian

ml thologv.

Another rvork by Anand Ncelakantan rvith the title lsrra: 'l'ale of the yanquished 
Wese s lhe

Ramayana from Ral'ana's perspectiyg challenging the traditional porusyal of thc demon king.

Neelakantan's portrayal ofRarana and his pcrspective on the e\ents ofthe Ramal ana shoscases

a diffcrent anglc to thc story" challcnging thc traditional hcro-rillain binary-.

The impact ofthe Ramal'ana on Ncclaliantan's,{slra is profound, as it scn'es ss thc foundational

m11hos upon rvhich his natrative is built. 81' rcinterprcting the Ramal'ana. Neelaliantan raiscs

lhought-proloking qucstions about moralitl, rightcousncss. and thc complcxity of charoctcrs

oftcn portraycd as black and rvhitc. lt undcrscorcs thc subjectivity of history and horv

pcrspcclilcs can shapc ihe portroyal of charactcrs and ercnts. By sxplorirg thc story from

Ravana's vicrvpoint, hc humanizrs a traditionally rilificd charactcr, inviting reados to cmpalhirc

with his motivations and adions. It prolidcs a canvas upon $"hich Noclakmtan creatss a

narratire that challenges preconceired notions and prompts readers to reconsider the moral

complexitics sithin classic epics.

Deldutt Pattanaik's Sila: An lllustruted Retelling of he Ramal,ana presents a unique perspcctile

on the epic Ramayanq particularly focusing on Sita's character and hcr joumel'. The impact of
the Ramayana on Sita, as depictcd bl Pattanaik encomp:rsses various facets. The Ramal'ana

portrals Sita as a symbol of strcngth and rcsilicnce. Dcspite facing numcrous trials and

tribulations, including bcing abductcd b1'Ravana, she rcmai$ steadfast in hcr dcvotion and

lo1'alty to Rma. This unuzwring commitmcnt to hcr ideals and priuciplcs shorvcascs hcr inncr

strcngth and rcsilicncc. Sila's sacrifice for Rama's honor and hcr unsarcring dclotion to him arc

kcy thcmcs in thc rclelling. Her rvillingncss to urdcrgo hardships, including exile and separation,

reflects her deep love and commitmcnt to hcr husbond.

Pattanaik's rctclling aims to delvc dccper into the complcxitics of Sita's charactcr, cxploring hcr

emotions. moti\ations, and the impact of societal norms on her journel'. Through lhis porra) al,
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hc providcs rcadcrs rvith a nuanccd pcrspcclire on Sila's signi.ficance within thc largcr

framovork of thc Ramayana. Thcse rrorks rcintcrprct the cpics, otrering diffcrcnt pcrspcctilcs

and dirhg decpcr into the charactcrs and thcmcs, maliing thco rclc\'ant to contemporaq,' rcadcrs.

Elforts lo revive Saoskit as a spoken and litcrary languagc harc inlluenced contemporaq' Indian

srilers. Some authors incorporate Sanskit pkases- co[ccpls, or cven entire verses into thcir

uorks, adding depth and cultural richncss. Thcse phrascs nright bc uscd to emphusizc thcmcs of
truth, unily, pcacq or momlity in contemporary rwiting, adding a cultural or philosophical la1cr.

For instance 7he White Tiger b1' fuarind Adiga rcares in elemcnts of Indian culture and

socieq. While primarilf in English, it occasionally uses Sanskrit rvords or phrases lo evoke

cullural context and add dcpth lo ccrtair lhcmcs. Anothcr rvork The Palace oflllusions by Chitra

Bancrjec DivaLaruai, rclclling of thc lndian cpic Mrhabharats ollen ircorporatcs Sanskit tcrms,

phrascs, and coocspts as il rcmains lhe story from the pcrspcttivc of Draupadi. These rvorks

oftcn intcgrate Sanskrit clcmcnts to cnrich thcir narralivcs, offcring a glimpsc into lndian culturc,

philosophl', or mlrhology n ilhin a contemporary contc)it.

Differcnt regions of lndia have their orvn rich litcrary traditions that inlersect irith Sonskit.

Writers from thcse rcgions oftcn blcnd Sanskit influenccs sith their rcgional languages and

folklore, crealing a unique fusion of classical asd contemporaq' elements. The study of SansLrit

literature and po€tics continucs lo inspire literary criticism and scholarly research in

contcmporary Indian acadcmia. This ongoing engagcmcnt rvith Sanskit lcxts influcnccs horv

nritcrs intcrprct and approach thcir craft.

Ma,ly contcmporar!' \ritcrs dras inspiration from Sanskrit epics like the Ramal'ana and

Mahabharata or classical Sanskit dramas, adapting thcmcs, charactss, or stor-rlincs into thcir

ol'n t orks. Thcse tcxts o[Icr a t casuro trotc of idcas and charactcrs that contiluc to rcsonatc

lith audiences across cu.lturcs. The pursuit of aesthetic perfcction and the balance bctueen form

and content, which ore integrat to Sanskit poetics, irl0uerce contemporaD' authors ir their qucsL

for literary excellence. Sanskit literature oftcn delrts into philosophical couc€pts like Drrarn.,

{drsty), Korna (action). and Molrsia (libcration). Contemporary nriters explore ond reinterprst

ftcsc philosophical thcmes in thcir uorks, rc{lccting on human existcncc ond socictal ralucs.

The-v olso explore cxistcntial questiols and moral dilemmas in their rrilings.
Thc uniyersal appcal of Sanslrit poctics hrs transcendcd gcographical boundarics. Writers from

tarious culturcs cngagc rvith Sanskit litcrary thcorics. incorporating elcments inlo thcir rvork.
thmcby enriching thc global lilcrarl, landscapc. Mrilc conicmporary literaturc encompasscs

dilcrsc stylcs and in0ucnces, thc cnduring principlcs and acsthctics of Sanslrit poetics contioue

!o proridc a rich sourcc of inspiratioo for rwitcrs uorldrridc.

Sanskil poctics laid down thc foundaLions of aesthetics in litcraturc. Conccpts likc r?nsa

(emotional usence).Alankara (omamentalion), and Dhvani (suggeslion) became pivotal in

understanding the beauty and depth of litcrary sorls. Thesc principles influenced lhe structuring

of poen-v and drama. cmphasizing the importance of emotions and their resonance lith the

audience, The meticulous att€ntior gilen lo languagc and rcrsification in Sanskit poetics set

high standards for poetic expression. The cmphasis on mctcr, rh1me. and rhythm contriburcd to

thc dcrclopmcnt of various poclic forms, sctting guidclincs for conrposition thal extcndcd

bcyond Sanskit litcraturc to inllucoc! othcr poctic tradilions.

Sanskit poctics emphasized thc importancc of slructurc, rhlthm, and form in litcraturc. Modcrn

uriters ollcn draw from thcsc conccpls to crcats organizcd and acsthctically pleasing rrorks. For

examplc, thc conccpt ofllorz or cmotional cssencc in Sanskil litcraturc has influenccd modcrn

authors €\'ocslion emotions in their rwiting. Sanskit poetics is rich in metapfiors, similcs. and

virid imagcry. Modcrn ruitcrs cmploy sirnilar techniqucs lo crcatc cv@ativc descriptions and to

convel' deeper meanings *ithin their rrorlis. lt introduced tarious litera4' deri ccs like Alankoras
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(ornamcns) such as similc, mclaphor, and allitoation. Thcsc deviccs are utilizcd by modcrn

lriters to embcllish thcir *riting and male il morc captivating.

Sanskrit literature often contains philosophical and moral teachings. Modern rvriters mighl
intcgratc similar dremes or philosophical undcrpinnings into thcir rvodis, cxploring existcntial

qucstions or ethical dilcmmas. Authors like T.S. Eliot, W.B. Ycats, and Ezra Pound havc shotn
admiration for SarsLzit literature, incorporating elements of its poetics inlo theb worls. ln thc

poem Ihe llaste Lmd by T - S. Eliot, thrcc words of Sanskit l-)alla, Dayadhdeei ar.d Damyota

harc bccn uscd. It is follosrd by s rcpelition of thc sord Sihantll al thc cnd of lhe pocm.

Additiorally, tle study of Sanskit poctics has providcd a foundational undcrstandiag of litcrary

thcory that conlinucs tro inform discussions aDd intcrprctations of modcrn literahrc. Thc

inllucnce of Sarslril poetics is not conlincd 1o thc Indisn subcontinent. Scholars and sritcrs
globatly hare studied these ancicnt texts. leading to cross-cultural exchanges and adaptations in
literary techniqucs and forms.

Conclusion

The impact of Sanskit poetics on literature is profound, shaping notjust the litera+, traditions of
ancicnt India but also learing a lasting lcgacy that continucs to inspire and inlluencc lritcrs and

artists around the rvorld. While contemporsr)' Indian litcraturc is ditersc and dvnamic, thc roots

of Sanskil poctic Iraditions continue to providc a dccp lcll of inspiration and inllucnce for
rwitcrs, scn'ing as a sourcc of artistic innovation and cultural continuily. E\cn today, lhe

conccpts and principlcs articulatcd in Sanskit poctics continuc 1o be studicd and applied.

Scholars, pocts. and rwiters cxplore thcsc oncicnt tcxts to undcrsland thc intricacies of litcrary.

cxpression, contributing to ongoing discussions on aesthctics and literary Lheory- These ancicnt

lcxls (Mahabharara, Rarnoyano. Natyasfias'tra) continue to bc a uellspring oforeatirity, offering
timeless themes, characters, and narratiYe elemcnls that resonate rvilh contemporafy ruilers and

readers alike. Their influence remains significant, shaping the literary landscape and fostering a

deeper undcrstanding ofhuman valucs and expcriences.
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Abstract s,rsair:.'-.

uqfto rra A FtTCt.dt t {6tr srifu< 6r nH Ufi erl d wcn qrom d I qrrd +1 35s1 61 fr 15n

fl-q {6 qrFrfl: iTqfsr q'?rflr fus3rsr oi-{ .fifi dif {drf6st t s€ ,n, .fi =r€f en t tqr ffi i rnfu<
ol 'qrrfi-q ffii or trsrd Ts qRrqr o?n {i-c ol cR"il 6l {rlrirzr' 6FF{ g?Fnr t t ei. feR-c5

e-q-a-+,t i 3ti ilrt g'r oT s+ Eqt srjEriT or n f <rio rETd q-rrq od B t qro d rwfift-o
ft-drq- f, t s-ifr-< T6 {6Fr rq-frfuo fu fuf6 $ t r$q sri+mr o) W vq GTEETfu'o rre ti,
qrrd a1 fARrE $Tqfd6 Trwr d fq t Tq-fifi crJcTfu-d 6G 6r irqifuo +o s€ ol t t eti*ar d
qTEyt +1 eTfu d fuc c-6 {rqfift-o qt-sn i-q{ 6{i 3i-i q-Eq-\r6dr d 3{rq{ o} Rrfi-d 6-{i i q

s+or trrqn q-{fi4rq tr trrfifuo fier t so.r d qqn ffi *i d qn 3rci dr{i d siftq +o

E{ sr-rB-< i qrMt t qftd fu\ sil{ 3rtqtfu-6 !t, it .fr g<ft 3i!-ft T6ndr cfutelrfud ol t r+or
3nsrc {fiR qr + flrifui ett 3rgqrk6 3rnR-qt d fA\ oir+{"r or d< qc rrqr 

t

Key utords: ergfto qn-o. Trrfsr qirE{, Y[s+fr-6 ftqrao, frRre {]-{?fr-, TiqiT xrwfiFo-o frr<r,
ffialfu'o si't <vlc af,t Trqqrc t

drc-{ qfodq

qEE qfu-d d q-ft s-IFriTu enf+< 6r q;ri 15 3rrrkr 1e72 t .irrd d fi +n d rr7{ vR-*x t
gsn an I cftt-< d ft-ar qrsriq c.qin 3tr lrr7fd d ffiq ,rrm ei t sdi 3rci lr$ q-ds) si q-.dTi d
ftc qr.er@ Rnir ron-d 6T erjrrrur fu-qrr snfu< ol Rreil-<ffif'r $ dU orirc q-e t rrw g{t
BriA.< drs'i {+€ + E-Az qfuri n.rt gc Elsfua tidrfi trrFe or delr ori6 qEr1 oiM ofui or
rr*i 3trzr{ri ftqr I rsas t Fre qtflq d 3ffifrlr ad qri w 3{rfu< dq ol a-<c d vnrew w.a t
qitr q.sr I eE Hcdqiid lre fti.q oYd-q { sa qrfft 3fia.r< ol Erigtrf ffi oil'i v€fl fio oer

eR{ d mfn qrfre or i!ftr 3i-i qeq srtzrrq fuql v€ti retn siiq o.ffii'o} c.a et-t dqt t
d-os td ilo. Sic d gE qEE orrdTql ol r+fi {d .Trvr3li n q.8t t qrfu< drv cqq-qrftd 3ih {r-rrftd
qfr t t i rggo il --S of cMFrdr ctfir t td 3i"t sfr ftfu-d qfien t sff gw dfu-t gs-ssR qfi

c0eil t qFqfud t q do-s iilIq-Eil?F{ s€ti 3rqi orTcol orq}q tnw ftqr. qdtfu 3rr$-i s+ Hrfirfr
+6'fr al 61i aor rS efrr

qqft crifu< 6I alsrt-qrdi Wi qTrqr.q a.r t gen daTrfr $-tri A ..nn-i .{ratrq wqft t q<-a

qE rrpff{ diq v{d E<q t 6rq o.rd rt oili sfit qtrfi ti ,.{rrfrq qrg+r< d Temf,q ritqritrFF derT

,irrtq s*rrsqrc d qfnq g-dTff fl{r€ E-*r g.r&s d rqr*rora i .fi sr-d pao t trqur< gtr iTF{ft
+1 wrar truofr r& zft t raea"w t qrro" aH qr 1eo6 ilrr v€li liftq freTlflii n E-d qd<r ctcT ol
i-o o1 t wr erdfu t tt ffrA-{ .rir&q crTtrd, ut' ath s{fi 6r rrEv 3leqqq o.ri € t c$Er rrw ol iqT

a oifilq sql n t qdiqr oi-iq d mtqrq-o "ri orh qrE t w-rrqr{ d qE qt .6q 
'rc t 

?i'r-riq sIiA-d{

t 3r-ifr< d frf,r q T€ rqr +s ftqrr rsoo t ir*q 3ti+m{ t wt non nfrq qrq fuqr fut fiH 6
s<rrqre <d d ugu i-moil i d 'nq vdi {dsr oi$q A'wri ol 5:ro ot fuqr *t q-E-rarR-d

irTrd Ei-+s d qirrd fi rrq I 1so5 t rsro d fis s{6r vrqfrfil-o ff{r \oT d t+qic ffi frTq

g3{r I v{6r r,r en fu {rc-ftft 61 einn gd cr A-dfi Yll{lr rrtr rO R-ai .i q Ilcfr ; qsq zi+a

dci qftfi.q q*rr{ 3lt{ 3rtrfi yrfu t O 
-faffi 

rr{irr{ @l ffitr os rroor t t I s€ii s{qi ffi cmr

o o
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drnd +1 risr{ d qr,f qt 6{ frqr I 3xft-< i .flrilrft zF} orq-fi qfu, d srgr sitt vsd erq-sr 6r
f+qr t 3rrE-< i qrrflrfr dr 

"Tff 
ofu, qr ffrrflr sfr- sff+l ter orqr s{q{r qq ffirr qnr I q{ rgoe d

s+ FT{qf,R 5q frqr rrqrl q-a& t 3rrtdt t fo d.rc, +fu-r dA 
"fl-q-{ 

l6's+i q6 q5aq qffin
gcil {.srirrtrsn 61 qt qfd A g-d SC 0, 

-anr.m 
d v+or sunft-o EMoT irE6 rqnco .lr

tRq6 E) rrql v€i+ frn-qq 6r ftrqr fu-3rq i tr{i d zrr d 3rreq-A-sr't a'nvt r rs Nqq or t
q6 qRqrq ft-o-frr f6 rsro d qolg6 ts+fi rrsfrfr d ffi tor srtqrfl

or tr,i orq{r frqr I Ev ffi 6il6f,r + rtffirri t r5-ov ar erfd rgto t crMfi rd'rs. Blir {fi
stti qci fi-{ d 3rfrq +o s{ qfi-d frror crMfi i q-tfr< or qrm etq E ERfffit sil..r spalfuo
irdfui A frq terd q-q rm1 qrftgtfr t fi s fcriqq tgso a1 il E{r ilq-r frsR d F{Er d ftc mg6r
qd qcor qEqrfuo et i qq-sr Eli w ,.fi s+d cr*q qrm qerr+a r&t !€it qrrfiiit ot vqaq
otwTis-otT d ft\ iqr itrTlT orrrT drq sEd srsr en difr'v++t qnw sfi f6 qrrd or sirs qqrt
qr+asr o) qFr qnkt 6rd td-{r d ro sqm wr c{ {srir tr snf{< i o.fi fi E-d qn iTSq 6{eia
i eroq q-fi frqr an. or1 6Tde)-a n elr.sr-$r cffir os frqr qrt

qrMfr 6T !fi'fi srfu< *1 FE of,, snrqT slh iirBfu-o fuqI 6r fi{r gcTI s-€H ort+, Eftd
frcs 6i frr v+t t gu 9e ron t

1) ft-q drf,r
2) qr+E r6in ar erfli
s) trdild
l) ore wfts-q
s) offirr or errftJ

s) qrl"-?6
z) qrcfrq *iqfr d emm

iriFf< A qinfffd-o Fitrc $ owrFro oilER

T6ffi sr-rft-< d rq-fift-o fr-<-{ silr fr-qr-o.-dFii of gq ws-d6 lrffr{ift r-€l nrg rot qimir Ec
Eq olltrt o) d-or q rd fu s{d ftc trq-frh-6 sik orqTfu-onr d fi-s cF gTrqts fr-Err an sit{ gS
onur v+6 trq-fifr ffi rt or--q rr${rfi idr t ftq ffl gwFtr< at irw4tft S6 zffi +1 rrq-fffr afi,

q-o rqfift-s d r$lw+d ft\ iTwftfr ffirr.o., rTSq G ttr{6 qtafio ftETs d fuaio or go
ft-wn qra O ent ersR-< i tv d Fttrr-dr *iTrq t nff $E'fn sTr.r or ftqr qq d g.g"g q q,
Afu-{ gTr& d c-ars o'ra tE si-d acq i 3rtarfur ergra fi qnrd gg I qrB'< d frc ,rrrd d
Fr$-rin 6r op, dtfr rmfrfuo Rftn-r-dT i-€t err Er{ q6 en fu qrro int deir qFq qrfr d e*arfuo
i-g< ncrr rrcr t oih tlfu fo qirrft{ qrro frrq a1 3rtarfu6-dr or q-t$ ti <qr qrrs qrft or qq

c-{sf6 q-{i i s-6rq-6' rfr t srr, !-i snf'q d-or et{rFq-ofrr d nsn d lEr deir d srtt q.6a q6q,
s{rh< i qrd qr d{ frqr fa v+or q}T di-d qfurrd gfr or qrt rfl t, erco qrff qr+s qrft d Fd
d fuc t t si-rt-< 6r frrqre an fu oB-c ar{rfu-6 qr*r rl 6

qnq qrfr oT 6-@rur $rs t t t 3rrrkr leos t s€fi src-fi qffi of go or fuqr I fus6r aE
.ivr + r6ri t- q {€ qRd qrfr 6r v<R 6{i a1 srfu rcor (r re yrfu dftr6 r€l t r { rain
qerqr s-{fi, t T€l d*'n, qrEF FFr d yrfu t affr w ce E \'6qrd aa -rS for. T6 erq qq 4
+dr t 3ft T6 t T6 il t{ ir6q"r 6r er< q6 d fu grc w sntrrR-d dor qrcn gn t, qe d tfi
srT.*rif q,1 rqr fteqr{ i t rs cEil ceq ol fuk d faq q{qrflI i g* aEqr q{ qgsrqr t I

!:ror qH qq-dFrirrc at gEo emnRrar t fus qs s-i-d trq-fiFfro fuqi.if or frnra re-{ rs.sr t t

enfuq q,fi f,rco r.hqd, ,irfrrrlrtitlcm-rr slrfr ol dfr qrw d q*q EEt-{dr d frc d--sc fi.
fu-d stil{ +s fr+ fi en fo q-d erq tcnrtrt i dft6 qEr=it t .{rrd of EIEfl-{dr qtT *cH a-.sr rd
irtFf< i qtarfuo vrfuit t w{ ga or r{qrrq fu-ql

3r*fr< d frc .rrd d-s-d ffifu6 96r$ cn I aIT T6 qrra oi vo v{6r qr6fu6. sfrs 3itt

owft6 o* d t ti elr farqrq en fu qpg6 qpaatr 61 3rrEn tr vdi srrfi mr.rr a$ rS qn1

Brrrd 6{i or c-qrfl fu-qrtqE fu6rff Bilr s'1ft al gfi st4'].cqdrq ol A cT+ e)t 3rifu< i stt{rfr{'6

trtr{ d #, { ro cc fudif, 6i iffid fuqT ffi sm scti fiq-r + cft ST{TRTA EB+)u d ao

lcqrr crMfi, t rro-r ent-< t VE. rCe. frfl 3i-{ qfrq w fu'a-q fu-qrt rg +e rcni o) s€fi
sqq Fc d t€T, si-d fra ridEr enfud ffir 3iii w 3IMR qr qRq at 6-ifir +1 t s€fi fifi oi 

=*
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6r HFR T& qr{r drGF d-f,{ d cfr Firc 6} T6 Tqr +s kqr dsir orwrfus-flr Cq ltB-rdr ?FT sqErrl
+erftd fu-qr t

stf{< i S{fl ol rTflr f f,"i ftsqru {qr 3ttr Ss frrqg 6r gsc$rr 6rff rS dri fCqr r g-€ti
116r{ qrf,{drsra faqn cffrclftd fu'qr ft drf,r d ofuqr*if t S. ,}.*- fr* r+ qffi iFr e-qr{r T€l
6fir qrBc I v€ti frys,s *D-e fu-qr fu {re-r W gE d 6,T-6,T tf fa-sqn t r

n 6qdTwfrtroft-flY
tr€tcr d onsr{ 6rd q 3i-tf{< i ir$sil d et{ it Tnd{of ord fu'qrt t u5 rorer d orsro crc t

fuf or rorcn oqd gq rrrt-frq rTq'q 6ifs 3lii BFcr ynq=r d orf,}r{r€o rqqrd-6 3rT'dt's-fl 6-{d
l{rrffi it uqfr vcr< 6-{i ffi qM 6 \'6 tK rirrdr gRr syrs 3ifr d frc fs.ffr d'.qn ort or
rqrs fli €t fie-t al Vsfi effierr srfu< trE,qrfi qTqtil{ { g.d w if E< c-tt s€fi d.nd d
iTf{ra qi+dq d EFrft qq-i EFjt i m sn{ 3lfufi ng{r< d {twsr-66 d rrq i ewrsrd trd{
61 Tf,ru q{ur s{r w{q qrt,r ilar it qq rgto I sfu-q rwfiFa-o ff{i 6r qR-6qr.r 6rd i qra
cIMfi Ta 3lrc aft s-d sqi sq'fift-o friilr den frqnqm il*t vcti qrfrq wrti-q-dr d frc dsn
qrd $ qrrnqr d fuq v{rs m{!r il F{qr t wh< i fifi 6 {r gw er*mnif t q} ftmr qs fus
oiir ful frqrcit irT qrsrq frqT, ss$ s-rd irrfffro fr-qx we drt dt rtfu< fuq qrq qrd-q
trtrfffr + lAfto qt st-rdftd Eq. 

.Trrd t 6if{r qs irysrfi r{rqn S sv d fuqln-d efi t srifu< d d
6qo t rro +1 rtrc-dr. gom oil* vtqr{q d qa H e} t wftf st 6ins d qr+qr q<ft Eo ffiror
q drfr t s€ti 6ifq ol o) corqr, oi-n€ d i_[d ol qTdn-rT ol 3f{ qq-i rq-rrero efficq
t qrrt d qqfrfuo qrrf, i T6 qi gq or qxvn fu-+r t Av d tdTsfi ol sqsn rR T6 ng EF-6trT t
Ht{i + ft( fq-qyr ft-qrt€rtft< i 6i-n{ 6l Ftn-rdr d srct aes 6l ffio.ry o-ri + fd\ E-qvr fu-qrr

3riB< i src+ ttjf n siffi qtiuritzif w €tn sih ctrd e-6R fu-qr r si-rk< i sitsqi d fiFrqt *r
3iiq quqrt d qatrr qr fi o-rnr qqrE fuqr t srifu< i gs errrfu qgfd n 3{furiTs r*-e fu-qI fu
EEsr s.6n o1 qrq lTr+ir si-t sErrar q firqrs *ri gv vad rgrq+ ftHT-tfr qff ffi 3lq-{r{ srq I

s{6r s-6; sn fu 3rfff, or+, cref{r ow snR Hrt]-i q dsd 3rrrqJl( t. sfu lllrfrl d srffsEqrr d
rqm srwfufi yrz 6ti R-r-€ srfl !fi t t enfe< cnir qfr B, srffi 6r 116 frrcrs en fu Eqrft sT[fi
oriffi-o S$-mil. 6nrrdT, wrpJqt-dr 3rt'{ q-{fr qrgrdT t, q.r F 6c srrfr slr<tro g{-d-drci t gPit, rA
crft ils il6 6c arci dq qrq +S o-t c+t t

q-tfr< i ?16 €iyr frqr fu cr$-{ rgfr-dt. offidt 3ilt sird or qR-sn ot tqr ilEq. imeTr

v-{rrsr fi ffifrq-{ or riqr e}+ 3*iqs ;r€f dt ofuc ars{q d qK'rn I s-<ti o-O fr *iqfrd onr SB-d
qrfi d mm i q-+m t g$6qr tsqq rfr +1 w vodt

tsdi {qe fu'qr fu 3iH d 6<a *igfr".d e} *t v{+1 cT{fu'6 rf-fr erc-drR-fi ff d qrra w
yns{ qrrfidl A Hl d .ft( T€t rrc arci Frm rsrprt ol {tr d fac 6{ G r}t srd, 6itfi d sqRq, O

tmsii or q6 iFfi iFrrnirT t fo qrra t dH trvq d ft\ Ert {re-t d sfr gils dnT srBct vi-6r
rq-rro-o vwfrfuo frqio r{rq t qe en fu qrd 6Tcrry Eftyr olrftq-s t Wi Cfu or dqr qGct

o.6q i 3{v=rr q6 gtr'tr+o ro q-E e ffi-qr fu q'R oiH d qrffio, dEIc ds Rq ilq 3ilr v€-d

lrqnrmr qrfrq aFrcnq flqrT sq}'q d sqfr o1 qrc d ?yr al rq-fifuo R-tiTdr d ftq 
"-di 

sTe

ffiifrott ,qFit t q-qrq Hrddr ffirff t

3riB< i EEcr nrs{ s,n-m ot.rrrffi A fr\ q-Sd g,ucrfr ott fiTsrs{6 oal snt-< i
iltrrd-{ Rreil csnfr d} fi fi-{ 3fi'drn-rT d r v€ti 0-6r fu q6 RreTr cun$ tr$q qrsr ot r+< qrt
qrfr tr errfo-< t ia-+snmq 3ili $rdrfi q,i q;t TEmr of 6on fr;ql t

iriFf< qt rr,a-fffuo Er{ fdB
3nft< i 6i'n€'d *t sq-A ns vfl{Erfi qnrii d'qr.fs{r 6fi T€t of sF6 s{i ol Td crq-fifuo

q<ft fi qe d ftrq qr qdir{ qnd d {iti, 6ri i s-r-d Wi enrsn ei t s+i Wt rqrfic-dr +\ qrd

d rtSq ori+cn irr deq slB-d fu'a 3L {s deq q,1 eTfu d ftc rr irsrffi 6rfmq ff tqn fu-qrt

s{ rgos t ie10 d ftq u.6< i ttq{rfr 3rid"m{ it ftM-q cfr{q qff q<fr or cftqr{ fu-qr t

qrh-< o1 r|\JrfiFero n-gft d fi sv nrqi snq- sarq nIqfu d €t'T iteT 'n+o-crs ol Q-o t e) w
i frft 3rTfi ffi d on"r iTwfrfr i qfuq 5q t qFr rfr a sd 3t-r e-.i of gw i'iffi rqn

*irreq F6 fi ttF-a rer t gfl w,rrt vrirl fqrqrs en fu qrro o1 svre oift d frq se-d fu-q qNl
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Fffv qq ii'r-q'r + Er< {r$q 3ritd-{ n q< r3t vs sqq sdf} syr€ Fd-*d d q<fr or q-sn

6{i of orhn.. qBq qmq d fu<if, irr eErR fu-qT sl}< qe fuqia s+d r rrrftft-o ft-qn Efi 6l
+frq fuqn iFr rnn l t gE fiiF-arfi rdn GN trq-di t 6e6-{ frfuq qffitr A fuqid qr qi rir orr

rrg r{rr+c: srr s{rr il6 s+ T6 frsErs d rrqr fo qrd srfi {vrg sifr d fr! *,q '16l d sir
n-o,d-c ctrrflxftdf rt frfuq cfuttr d q-dfr 6 q-d-dq vur efi fu-g srtt qrE t fi orq-fi srRsn rfi
d-.S ol fu qfr irT fr Frrrftim lryr€ oift d qnqq t d-{r {irs e} d w qFf or ffiq srgsiur
orcr sGc dHs q6 qT-{t {t 16 s6 qrg 6t Em ofu 6iR Ertr srrfi Friair crkT ori or srfoon
t scrd {E tqr 6{ s6i t serq dt

wfr< d q-dfr t. qtrsnft d sndrs 6rd t. c-6 ofr ri-g fiqr t crs t qs Frto{ qr qdn

eI ft .{rrd d Erft{dr sfr \'6-6r crfr d erq qEr+ 6r qn v€ orci srErq} w A drs tfl qrtrc aitl
e{ of qrernfu siT dq-1xEmr ENr E-{r dgr d cift d {rdr{ri6' q;Fn artrV t ur*faq t 116 erg,lfi T{
ero d srfr t strq-o qrtr{ 3t:rrFr6 ydvt ri,T r"S Ei qftqr (s ir.r v{FFI {-d 3rrn i gl-t-tnttc rfi
d Fd.nl

eritr<, ng oln vgcn
qrfrq trq{rE + EFtr6T-s t ortB-< irr {erFr {gd A d.qr sllq reeWt t t qbu rTe-fifr d eid n ii

E

tud
oii

qrMfr 3nqm ora { frt+frt qwrk6 Fd-ddr o1 oil g-ri qd .n opn v{6r {rEgrq Wf w n
arqrfuo wrra gr uftfua fr TqI l qrsilq q d q-d-iarrcn t qrwt efte r+iq 16r. d{d sftrr rE ql

th ffiq im*rr ort aro-* gqRd d,T-{ r

cnfu< if.r*i.r d qrqr( ff {rSq 3ri<}'d'r t vfr-o sq t q< Gts€ti sltr s-r-d qforqJ i $
uqor< al qcnd e@fud ol d vs nE'qr t n-q rfi. M sid 6q o.ir}q S irsrqqBdt t ffi
6i ffi tr wR< i Si rrqqrc d frE {d, tsnrfuit ri Elftqrc Tn 3i}r qr{d d orsr or fua
we fuqr t ftao, arqcilnq ertE< elTft tstsif i ffi lt 1r$q +fi{r iFI Ert tssq ot frqr t

rd vsrrqrM i frEsr e-qFrrc * sq t trr*R-o orffi 61 cr.r'd {fr sq trgcrkdt i 3rci irT
61 Wf wti-rdr d d,T d aln smfi iilrfr A riwrq EfutTq 6t ter sllr vs gftErs of 96 qR fr-r
ffi d tFrsrtlnq of it'n fit snfu< 6r vgan urffio qr+qr t Safro en oili sdrt trq-ftko
frrq or qtarfufi gtffiv or+ 

"Er 
I rrssr< qr orc+ fq-sn qo crt gs s€fi co fu erqo< d

aa rrqfift-o Erf#q r€t t t nqqrc dt q-o tr{ t qi trqr d crs t sTrqr B sitr frrt A-mr snq-6)

frfua qr* tl
wfr< i trfqr< 6t \16'sEr r oil{ vqedr ${t.tcr qr cRfr-ii fu'qr itefl qrrd 6t qqi sqfu'o'

srfia or gn 6rnr 
"16I 

I s=l q-6 tq-fi r{dv gur fu tvilfuq} d sici 3rfi-d A .i-rs d cfr sIRQn

or:q-a rli afi t r

srtf{< d frq s{6r {rE qrd d-+a 1.6 ftfr66 r.n ur rrg'fuo tfr rc-s qT, o6 qn l sqti F}vr
ol fr qnr, fr d w d qsd srr{ ol. gor +tr s-€fi ffidt t.rrd qrdr d rwr dh ts, d fuc
e,ff r6n d Ed d trei fr1 qrffio' s{0-d dr3rfrg d fwil}-( $<t t.nffiql t vwos d t0u
ssq d si+1 .n fi ei-{ srrt frTsrg A-dT ft-q fu ws ffiq vrfu fr qr< gT,f nw qiqc dor s.sr
Etn d 6f{ .fi snn gtr+l crfr dt '€ srt'fi s&fr | goriFr yrE-{R 96 3ilr riqia-d' c +fl qrfq\ft-6

E fifi-< ir'r {rqqr< crd-r-trdr 3ili 3ilgh-6-dT 6'r 16 cr{gd q{qq arl s€Yi t-+ ng+rfr ffi or
qrri{ TS fo'w;tr * d Tdqrn or-dmerrail A orgqa rfi dtt

enfu< or r$+m or gfro)q {rt w t qfi-+or fuc ent s{+t iT*qin f+Vdr w oflurR-d rfi
,fi, srd vsfir qrq=r sit{ frw qrfi s qR eflt qr*q-dr 6i s€fi wqrfuo f{o.rs oilr nq{ft-6 ftorfl
t vo srEvqo Trur qmr er r{g eiftq sffiefl i vr-6l qlq{ qTnfiq virdl iFI elr I

erqk< o.r ft-qn ar fu qrc-s qrfr d qtqrF{-6 qrrnq t qns oi grffi 
Tft-6T fuiT'fi t, vt srw

"1-u.s o) v6 kq rit{r t+ tt qE o,fr t} is-6-dr t qq qrrs EEfti dt Wf srrw A sd.Tr.fi-q
?;rEqK qfl as E) s6-6r t, v*-t gE oq rfi t srifi-< qi qrardr pfr ft rrqfift-o etixar qrra d s-q

ron d vqfr -1 36-qfi trd Bt

drrrr 4-5 s{ ffi €
$16r$-{ orzrlr BiF 3rdl

srd-ffd-{ 6r frErq

gf,i 3r.{6rd i fl s€fi {rEEr< d {6 rssq c-<rt fr"fi d sror
Ii-qrro rErc r*i t err or*rqel rer I cnr i t srr {rvqrc d c")-dr a} 

t
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3NE< d ergqw q{ qgq a1 EE s-6qcgft, 6{, fr-qri den irjsnn t fus6T frqr aq qrrq t I

qr+q qfi Erfito r{ft A tfr r{fr. 8 ffr-t nE T€t fu-qr qr {rDnT. q6 d-drd srqt sq rra i-fi t r

ou-wr 6 X,f tr{ TA t, drsr *rcr no c-g?i 6T Wl tr{ qrff-6 qrrf Tfi t. dif6 iq, s<mr. dtqdr.
eGgar aw EqI A qrq .fr R-oq t t rrqr q{iie. o\ rgq d si<t rrq-cn d rrw of eflrqr or+ t c
fu ftrfr frq, qr<O onrfl gtBd q,f d rrw ol I

srwrfuodr qpaq frfi d vs-61 WfdT o1 3ft d qrfi trq{ A frrd dt orr<1q a,rry qri t, ts-s-d
qRsnq t TS 3rfrg sfl-6 orrirr { e" W qkr srsw t ffi T6 orfta eg-a gE sh-d dri i Esfrc
Tfi ft Ft, q{ i qE ds t, qq Eqft\ fu tfrrclfuo. sc t f,er rtg-d: iDEr qrffi6 ffi i aqr v{d
vfiTD-orRqt snr 9-qr6l t crq' A \rir qrtFr yTrtr oT irrrr fo-qr t aan qrq: 6 oitrqryR. 3Enq freIT

srdn=tn qrT qtr ftqr t. rsfuq E-r-6r d€-{ 6.-ti ol qrqsffidr ff t R-q sr{ d fts-q i 3lrE-< A fr'sTi e}

fu fr-{,.rd vnr+a t, qt Hrdaitfr'o er{ t ifi. s{6i !ri-.dr B t va frF-o. ri+toi sflr qTq{rfuo qd d
srdriFrqr ir6 A frfr'd {E riFirr t qr kq, q{ il fu{fi q-oR +1 fi+tfdr r-S t t q-& \-6 qq {wi d
rftq qq ca tm tt q6 tr{ srr Fil 6} 1+6R or+r t fr {€i {rfqrq tt gs q{ t r{ se o1

iETfr dfr |p3ryfrq d trS,vtg d 3rEtrRw fi rgo fr s*a qfit

ertft< or:IFrE viril or qrd
lw ftr+ga t vsq q-di sft cRRaftt q f{rc d ilfirdl Bn{ frdqit d T6 tq frw {tq d

trn'n ol 3llr o{rfE fuqr d qW qr.rq-qrfr of qqt q \r6riFR 6-{ dt eNE-< ff gu t'S'E rEr{
E$qf n i w r) I B=6ii 3rq-fr tmq ol qFrq g6dr or srm{ qrr6 orrfi gft t we fu'or tt
inff< t qr+E \r6nr A sTqrt o] e-ffd ol d-srT 6r v6 3trr cnr slti EE farqrq qtr foqr fr' 3rrq 6r
qE Eq lfiq ti w R-r sffi{q 6 r{r+n d-6a t n srtfr< i q51 fo qsq qfusm gs qrd 6r mefi t
fu Tjq of n-gfr s<r rfi {S t fu cE s*tat qA Eorfuf ar Frqlur ott r€l t on"r t fo qR-fi 3rci
gnr6) qH t qH Trq 3rc+ slrqot rdt tt traq 3rc'i sflc-ot qrsrcit t {i.rBd 6'it orx t t ent-< gs

Frq{ w rc.n fu qR qr=FrdT oT r*c fr6rs orqr t d ri rw 6 fr-orfl ft-sri or orfrrqq orcr E}.n

*s qe ffion orqr glm ft fin"f ma wfr q6 Esr{ t t enE-< t gg ron rqrt sqs qr+E-V$rrT 6r
T6rt 3lrc$ e-Ed fuqil s<ti qe ft-qR fi s-6-e f6'o1 15 * rerl 3nq{ ol eq Fare-{rcq d frqfsr
gnr crq 6r soi t elQrsr nE {rwt o} go rox S *is- t {i,rB-d ord gq flI srT<ri oi qrrrt qir
q-q'd tt sriff,< i fq {dq i o-qq1 !n drsdi q-*rcn fu Ec {s lilTl{{r t afli TS or rot fu
qhq t v6 lr+q tsr 3trg qtr 6q \-6 rrgtr rrw q"trq, go' l]-gtr {rw qRrqT eilr ro sgo srhtor +
<!h 6t 3ltr {c s{ Ireit d {ig-s o-rd \'6 qR€q {fl dt q-tr{< i ro wda frrs €q 61 qRsn

c-6e d, w il gs erd 6\ T€l TA fo w ron or ris frfatrdrcif c{ oilqrR-( dr.n t

cntr< i q6 frrsrq c-6" fu-qr ft qR sq ffiie oi.i {qF{rh-6 rix.d d fsEid of d'6ri ori t
srt{ w 16T{ Ecrt qr<rf Totrlq d aq-aer Wi E} vrfi t d rs row d sqm sltr q+er t eftR-r
fffi gltr 6-mdt A frc ol{ ern r€t r}r str qqrq t ogdr or srdr{pr rfi vh r wR'< 3nft-< i
Eiie frs?i ris'd STIE{ o} Eqrt Trri rt*r sttr qs 6 vs-d qFf it qri sTd ElqT3fi d rfr ff idTq-fi

fftr+l lnc-i qg qrqr {rE trw +t erffi qxqr f tvdi gq il{w dr ysr{tro ot-{iTE of {iFT A
srti s-6r fu Riie furs-ds +1 renqn qR 6{ff d n\ re veqR-o 3rdilR i slrasffi .{yi$r o-fir
d,n si-r qn-q-dr dr 3*{Tfud $d oTT{rcr dn I

Yrq sih qk
o-6q i frrsrfl e-re frqr fu qfu d+a vo qtqrfuo {6r{ 6 rfr t er@ srci 3nq t q-6 3lrflr

epn srfi t fusor srwr enft-d it qffi'd 3lrw€ d vsd rrc-rs-6{ siti c.rfr 6{i S 3ID'6T{ qn

ste{r d Efr t rfi tq{r ilRct
3nft-< i eqr6 6) trq ol Tfr {cffi'd fuu 6, uq w o"fi rS cf,EI irrrT fu trq qfu tn qq{r

Wf 3{fuflr r<Ria of r crik< i qrfu ol q"q t yqq c+' Eiia 3rkd rsn fu-qr t-' qfu +1 q6q1 d p+ors 3ilr strd rqrqrfeo sern d frc rrd slras{6 t fu ir$ wtixor ffi t

errfrq l rrq d qd-qsr d g+A trsdii 6-a ft vw 6l rT{q rqfr or rsttrc srtrl sre;fr
cftndft1of tr
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scriER
snk< ft:{t6 qRir trg d aeq C.$lif t t Vo e}rit go rrer{ q},fi. q<, qr'raor d ifr sltt

sreffto Etk6 elt?t carq tqm al frrttt qrro d ftc td EFft{dT o1 df'q rdts?fi 3ru[rB-6 tr${rs
or frx-a dor st"{ qrEifr d tfi le-sq d rqa fu-orr6 unwul i qrro d Frft{dT qi+m{ o} W
q-re frqr t g..tti EtiTdr mih d fu\ onqwro ili qr yrrm e-frrr d ft-<id of sfr-d aflr+r ork gs
non qqhrqrfi crq-frfr 3itt rq-ffi or cfu{q ftqr r wr$-q qr{d q s€fi ftrc oarq d qrfr fr{ur
nS qrq d v+cr d rom rt ,fi 3nt {6rr sdii q!-q o1 voar ol srd ol at orqk< T+qrq qrd d
G Fqf-dT3il t fti qr s6't t. ?dfu iTSqw,f,id d ss rsrE al fis srmi q tsEH qETq dq frqr.
fust rcrer,fi$ sik crq tersit i er< t ftH-o fr-qrttr$q srid-d-{ oi W dtt qtqrF{-r rrcs ti,
ss$ rri ryf wrm 6r irsrnc-( qr-flt rs'i, qrrc ol liRre qiqfto wrwr d tia d i-q-fi'fi
3rgcrfud 6{i, Riffi + oir-flt al mfu d ftc \'6 1rrfrfuo d-mrT tqn ori nen qrt 3ri+f,{ ot
tr&q silr qmq v6nr d ur<{ qu eri.r t rsi 6r sqffuo tq s€ 6} t t rgro d ErE .fr lTrfrq

EiiTdr i s{o1 Ffr 6q l-S g{ sitr t d{ ro frE-a € w a-o 
"TRd 

s{fr 70fi sfrFrd qt 15 3rrrkl

rglz o) wria r€l d ,rql 
t

cic{ s-q{fr-
. qrrfi-q trq-ffft-o fr-qra6- dX.ff. erfiefi, ae+ qTqrrtot BEFn?t. srFrr (zoor) t

. qrrd-q nofifuo frin-{- orfiefi \ii iffi{efr. ftq-d qFil-ScR{, qqgi 
t

o qr{E i&F- ff wfu<, ,fr q-il{< sTrrTq, crEgift (gzo) t

. * cnfu< d va (.rnr A oflr fi{)- qq.flq ffi, 4 srtB< sttqq, crMdfi (1gzz) t

. qI{{ \r6dl or urcrf g< slt* $rfi fuq- 
'ft 

3riFk, 
'ft 

3Rft-< qrm, crB+t (gos) t

. qr\rfts q-q.fr A sflEn- sft ertfuq, qt enft< sfiqq vrM0 (lsoe) t
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Abskact 

-
qmfrq $crq + ffid Eli +1 cfrsr vtro sq t crsrur 6rd-{ cRRqM i qd qr r€t tr ffi Rrer

d qrqrq gi ss-d t@ Frrrkrn gqR st{ aef,rs d cRfarfr d roi tt qrrs d Rnr A {ie,i t a'flnr
qmfiq onqrtt q-{ {Errrq gi. qdfu ww €qfr d sr<.{rrd t ttro' qiq,ft G s.rt tR-o B-q,ft t
Eqrt qd do, qmfrq qqru 6) frcn s <{n fit ffi sriid qrftq vrs-fift-+, rrr t frtsfi vqfr or
3nrrFr Eerrt ffi sflER qr vwrfuo el}'{ qkqq *ig.fr +1 Rrerrefi i qrrfi-q RrerT q 3rq-{ qr6 e-{r$l

fu-g.rT{fr'q REfl + fi-{'{ t w ftR-+a foqr qrdr B fr ql.r&-q fr'oiq' A frc fulff fi *iv.ft d g"rao
6'r ffio'R o-q ftqr vrdr ttgS d smm w ffi vrord t u-q qrrc o'r srqrfi ftfi d {i+nF{6 cri
froiia A cM ffdid 6i ffi6Tr ovi gq, .{rrd t 3rgfurdr d frs {6 si RE{I it qffi q:ti q-aq $
ft-6rs + frc srrswro qffird 61 .{rftq fueil t tgifu-d fuqr r ftrsd qRunq issq .{rtd t f{5r{. frfrrtrr,
qTqifuo fd-{rc \ri qr{q + gFmff fr"6,rs o} wra q gF{R"-d 6ti d frq q-{drit 6t €r6R ft'qr tr{qr{
zrff rrord d qr+qr qfdtftfrl ilf,ffi {t{ i qrro d wcifrd dFTivr 6) qTilfr'ti qrd ol froil{r t
e-{di + ftc r$ REil ffi zozo o} ar[ fu-qr * r rrr' q5qrq qRfuftrqt t aq+1 rS fuer ffi qrra t
iiq-rTi si qrFto cRftiM si vrfr d fry 3rdid qoosd tt
a?-srg: Rr6r 6 cniFrodr. qrqrsr 6rft{ s tft-6 t}ftsfi *ivfr. cM sitr gfwc nefiro riqft,

qs-rT 9tdffi \''i il6ffi1

Il-kurlrlT

RreT i qmfi-qrrqu t 3r+6 Edt it oru-fi wqar S ffie w o1 tlnfra fu'qr tt rgq d cnr slr.r ol
sil'fr t aor tldr{e Ftrtr;i,r d ii-d-e e-iTi u- 6 qbqr t fuer d qnqq t erto m.ifuoTt qMn
fuc trffi rcqi u-rqt fu fuqir rgq o1 ssd qEq d 3lfrqT-ii d {-<"i d mf6-o W qr+aq

{reror d frc nRd rffi tttrre{T frrS fi sqro, ffi. {,f, E{, q-w or uqff6 qq"'{ si ffiFr+1 gT

t sqfr or tqrtr t | fuTt gBRs( Ei"dI t fo vs sqro i qr+ffq iFtro-dl d oITerN rN rl-{sn srdq s
sqn fret H5qid d cfr 3rT<r qrq s fiffid rSou $'t qtrdrcit qEit d cfr sqn s{+1 sqfr d
frq q-qrs ft-s w* ro fuc qr € tz gd w rgw uft o1 fdirtrdr ft'RrrenT dr arfu'o q qqrFro aq

t rerrft-d 6-rt d fac Rrqr rffr A qqlawl t erq fti { frRroe firi oT v6 {il qwc t t 16 Rrer

d qnqq t rjg i'n d-{d oiqi fiac oi snnn ir trior Einql t.@ 1C* i rgfd e l-ffr f scfurd
gET qs fic v-geri w srrfi ft-qq crq fr it fti-q-A fiE{ i 6rd qrd d-S qfuc ffit i 6-6r t 16

@ d n+o aq er rgw 51 s{fufl{ t, qdd r5g srrfi sqfr 1ni tna-t d qcro d fo'c qfr crf
ft-o, {isrEni or scdFr ?Da ffiFnT tt trrer 6 Tjq d qr+fiq tfrodr + qrqrit d qrq-qMq d sM
qfu{Nr G.rFq + oni qrd qqrq q qTq4'q Tfr} 6i telrR-d 6ti d hT fqsn ot yo *e ttqs 6
Rm ffi .fi sqrq a1 cdqn cRReftqt d *iEi e rro-e ft-or{ il qFffi 6-tt G smrfu'o., qq-fffa-o,

Grrtr'6. qiqfilo g-nM t o.si or c6 ru{q s na qBn * t ftrrt fu6rq Efr sqrq iFI rmrq qrq fu-qr
qr woor tt
RT6r + i<rt d rgu fr-un ltti er+r*w
w+q cMn d qr?r RrHT ol stq-ffifi gi g"rf,f,r t +corq snm 16r tt qrw d *tfl{ q Rren d rrs o)
crfi-{ ord ds t A qreWt ttlrt Bqr .rqr tr dfu tEt ol q-qfr t RrqT qTTA-q wqrq d fuom d
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vi olrqrCt d i \.o ft-om 6r {d it ftr+ qrr6=q sqrq ot s-d{r ei-r qFqq d rilllq-iT3fi 6} tqifu-d
fa.qr ttafl Freil + rf{,{ i orto npqrqo ffiw rgo fuc.rc tt ffi rg d anr qrfi ft-6rs iia
t qoi q+*n qT{q i*RqrT s65qd qawn rkr srTrrq orft w rqfr A ,.T{ t rfi o\Efl i mn eitr inror
d frq A msrr of Rnft-d o-rd gq 

"a-rdr 
+ Tggd ft-orfl o1 RrsT t frs_i sff cr"TB-6dr fr t r qrro t

tsT {d t-sr gi S€ riqft | qraq rrqu oi go cc onqrq ti in }rqrq fr-qr ftrsd srmx qr qrrftq
wqro i srsfift-o {iqrrq + iqto n flliEr frlafreTirq owRrar fr,sifsrmq +S Rrfi"r qilert;it o1 ranr{r

S{ i-srdtc qRfuifrtit t rc fr,sft-srilx} o1 cRfr Efu"T cRrqr fr'trd {{ot fr,s t ccrFr+'B @}fu fifi
qri sTBqii elh i.. strd Xrn i oiio ffi i n-di Rnn cr< d vq q-6i S rord-c rrq-fiffo csnsF-6
vnst t,rsfi EE' rgt gq 3r$iqn 6T"d frc ftils-d srrrm rn ilffi'rfrr cRfuxFnii rf qrrftq wqm 6r
sdq fuqr rmr tt fr{ t enc {i qrffit + Ertr A <ftur vRm t W g-d lllffi'4, riqfr o} q-gsmr rrql

ftr*r-S siltrR w cei of qnTfuo si tieTFro, qqfrr d srq srpr fiqrfu"o e-tfr t qrrftq M c€fr +
cft \.6 rrE-{r fr,qm q-qr gur fta-$ rfun cRRexfr it fi vrqn sfuq o}Rqr qrcqR +{ 6-dBqr rdRrqT
strft tgii tl gd srfi-s {q.fr + sc q tgr qT wr-t tt qsq cR-i-f{ d qrq ssre ot{il-6 \d qfuT A
std vrr€-6t d gm qrro ol +F6 \d e\eTFr6 qqfr 6f fr.i6r qFd fr< rcrsr.R 6 qfu tvit t qgiilqr

mIIt
re d yrdrd t roc-d etr* 5.ra ora fu fttrt *iqft e eiffi $rs-{ q+en d qlgfuo Wr6 3tTqTd

+ tpnft-d di d qrq qrd q {rqr {rq+6{ trq G {,ct tls ftqr€TTt i fuerr + IRIN }rtlT{ 6I qiqTqrq

t *er&-d ori d frq q-iqil.Td Effi qrrfrq sqrq t q-o rra d gwm ol ftil'sd cRorTq qsc trqr
{rqdEr trq eili {,sr ir ft-srsrqr oi WurTfr 

qi"il q wqlfuo frtq 6r flrfir 6rcT rr-iEr fog fld
rqm d oilqn q{ qrd q rgfi srdrd d ffi s{rm t q-fi cqr tr'+r oTfuB'q-c rsza 3ik Ausr gqftf{E
3rfufrqq sB56 d Drqtfu'd F6-qr rqT qM A cM RreTr +1 qfr{dr d silER w gss 3tt cB-dr t oi{
oin-* cr zE-rt gq q,{rfi Rre{r ti or rrorfr rraun gftF+a frtqr ?TqT ffi er< t q-6lts .ilfiq {rrg qqFrs

gre-fr ftioFi-q fiIs qrq tr* rcrtqt rTiEft .frcrd gvr qtud fi 3{rfrk A ffil \d srqrfuo v.ern d
rqrd il tsr.rqr fuc d €<"{ n q-d-$ q-d-€[,t tr-qri rd t ft dft-ir E-A oilr si-+1 trffi d ilr
,nftq eHt t @ <fud 3nFd-qr$ yE {iffid egau *n qtrdrcfr 6t Rre{r t ffi d ftq \.o enft'q
kR rR rr6cr d .r{ t ffi qRunq srq ffit yrdr€ t qrra I RIET d {i(lt d qr.rsq-en S-<T S{, ffi
sEr ssq cfffi lfrrirq sitc-fi d-t <fud fr"fld n 3r!-fi gtrTirr + cn-qq t qTfd q{ 3it{ s-4 o1 ffi
o.) HlFil gEq-f,r + cftdq ol srw qrrftq r<qm{ d {FrEr r€IT fus-S sftIR w w gfrft-+a dri art
fu yrfi-{ qT{fiq scg tl trR-df, gg art ar*en ol dEdT ol ErR-q or frqrt
erc: ffiFro m.ift d erE qrrftq scrq it RrsT it qrfr d 3rffit d trfr{dr tftdd ili d,ft ftrs-S qRqrq

Ersq qrd it H6-fid gi ftffiq Rren d qrer-lner {Tcrfu-6 fr-f,rc A frsq t s,fr Et srt qrfr t dtrit
i qc-fi Efu q-fl d 3lk c6 Ert frts d ft?r6 d ffi Sq lrlrfiq qqro d qqrtqft f{6,s d d{F
errrt fuqr RHr A ri<ri q cqFiE v{F-fr d gm ffi qi-&q ri{Qn plrn-d d ,r{ fufiq r+t qrra t
Rtgr d fiqfro q.rn trrm o) Ti{arr,rd sq t *enfta o-ri or nqrs fuq-r r€i ctrdq drna d rfr-* cr?r

fir d ari sTifdFr$-rr o1 t wqrrra cfrqr d gM qrw i Rrer d rqrd o) t-<r oqi or q-qm fu-ql Tqr

spr I r6rflr qhfr gmr qrd i qri d qqo gtci sffr6 3Ti+d-{ d rio-cq{r 6l S-<t o-G d fac,{rrfis
q{qmfl t RHT d st-q-dr +l we frqr Edtfu 3rgfu6 Rrsr A .rrr:fi-q'eqro +1 gaffi of qrqfu'odr slit
qrrfi-q 1mfu6 riqnroil qq rqrfi qmftq itT i ft-wq crail 6-tt qs-fr t t rgfi vrard * oia t qr ++<
016{< srr d anr rfi @ Rreir 61 e}ffirtrd 6{i + ft\ ord,tE qa {i{a[ of lenft-d foqr rlqrt fust
errgfuo REIT d erMR q{ d uit* fw dt wcn Ec t ftETr ti or r{oe tqr ft-qr rqr Erdifu iltrrdr{
gtwr wgcru d qirirrrd Rnro s hrsr A gnr {s *itcn or futq fu-qr rrqr | frt n6r-drl qRReIful 01

,ffit sr6n d em wr tqE sr6qE sn o'r fe-fl vi qvmfto rc t frs,r frc qri A onq qdrtB c'-d\
frren 6r frsrc 1ltEf, {6r I {s .{{aTr o\ erM qd.r-E gfrmq fr,sa-sTdq d sq i urirT qrdl t t furt
EiiTdr t Xd G woo d erE W eqrti va wt d wqrwQ-fi trsffffo gi tromd d
et, t 3r+6 qrfrdt i errft er.rf,r 3itt otrdrdl 6i qmio-6 iC< d w i <lrtqT t ffi lrdrdl d
W3nd i fi qmur$ d q-ta qtfi crmftq \,ti srq d figrqdr t tr( 6i+q o1 enr+ d,ri, ftrsi
iirrA-< sTgft-o frreTr c-€'Fr d erer.{rrfi-q RH"T o} cffifr o-{i 6r;{r+ftq 1ait d unm qt ord fo-qr

T{rT I fut sr< t Ttrfrr rTift strei er;q n-orfrq rro'nFero f{grq} Ei sqrw$B'dl d am ferg< frqrrsT
\d etnur$ ** wrtrm B^sFfsrirq d iltrrftl qRfuM i qrrfrq frreir or qa ds qnr qrdr ent

Tdi t'orfu.rrrfi?if i srqrfuo vwftFro s{rFl6 \'ti {o,rmd d f, it,.rrfi-q i_q-€ st ffiqTfi qi €qrdrt
ffiiTdr {iqrc d ?lrn qrqo + {Tcrfu-6 qqfift-o rs Rrer i_il< oi q-€ Td 

gIFTrq d T6r qr fo RrsTr ot
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ffiqq d E''{r .rrro q silgfto Aod'iB6 vi tr6rs d +{ d,nqrT o) n-<T rfr ft-qr w sfdrt {S d
snEnr q{ riBd -ltlr6{end igs i rgao d syr6 t *i EiiTdr crfr d ErE qqrfi sc t qrro t RreTr 6l
nftd 6-{i d fu .{rrfrq furffi fiwrn qtrd 3rt6 dfiq fr,qEgrdq gs fff,rq {raTrq d qrrfi-q vnsq
Vs cYn{lr d r+* qt tenr-n oti 6.r nqrs fu-qr t ffi rcsw qrtd slrq e-o-+A ftfu<ftq qd oilgF-f
ftgq $ 66q456q d=it i 3rq-fi errrorgli 6l r<vt+ rt rcr t sM A n^.n-6i"T G qrrT q glEim
d-o.ffi +i q,rrn-ftq Rterr qfu-qT d fr'RTE Rr$q rilencf ti qrfi wfi tr

qrra d fun qqfr or sn+-sc
rgaz d sr< qrre d d&nft-o eftrnt w cTstfr-o lrrcrfu-o qTFf+' sTq.fuo qTqrd 6\ fflffta ft-qr rrqr 

t

rifrqn + ffi'd di * qrs qr{d I wrcr o\ sffi qr+ rrqr I frrsd sTfuon ttTr grwr G <ra dt
gBtr+a or d ftc g6 scnsF-6 s ynsr oTMrR-d c'nd ot'rFdd fu-qr rrar fusi qrro d cr +s-d RreTr

+a ol gffi gfutrcfi 6i Wi o,ti lt qrcWf 
"tft'or st-cT olr

.{rrd t RrHr d qmfiq fr-6rs + fu srq qqri + frc frqretr Rrero trren d q'qfr{uT qrtrfiq s{rfi RnTr
yner RrEM d qftoflq'F-{dr {ilr6-{ gi Md"ii 6T s!fu-d t.r{rc ereid a{rq{{6 t Xuam om ftmr
t ta w t qT-{fiq qft-e ar ffiv1 5q ffirq t vs+1 tsqdFrdl 6r fuftsr or<r B, cr fu q-d-i wri
d cfr-qr srartd Rrfrr d yru* vgfuc Rrm c'n$ d errfi errar ffid tn-ri d qpr-srrt s{rsh,ft
qmi d rftqr t G Rrffi d yram gyrtrdr 6r qFI qFr6 td *iafi q{ sflilrR-d drT 

"rBc 
Rnm;t gwr

* c-qrs d,ft e$a eit{ $crA$ d soi t r qq r{dqrho w t cyrsc oitq nmc d qrer ftrlr
6 enqrc 6I Wf ot rd, ?stfu {sriTdr vrfu * dmq qrc d gFrqfr ft6rs t ftc Rmn dt na vr< d
rc t ifud ioqrrqr fu-E A-fiif sfr o1 crsmfrr eTFrefl d onor c6 (S wfliwr Rrer q vs-+1 ts!-dFrdr

i tifuo € r fu-g a.non .rrfr'q s-r+dt Tq cid +1 s{+Tif d ErT fiilnfuo 6fa si g-$rst d smm w
Rm t srqifu6 sq t sqdrfr qrTi d frf X";aiq,i 5tni fu\ .rC atti futs sv t oqqft-a vrfr
3r-gqB'd q-r-srfr s-tr{iq6 e-,f d qEq dt tart i rui gq ftfu ron ol ghqsn ve snssq-fidrit oi
qrT 6ri ol ryrm ffiro al ,r{ RrBT ol yratr d frc .ft sT60 oir qrfror ta.t qs tcqre G fff'q
errwRd i-<qrE ol oq o-s qqrffi e-iri or rqrfl fu-qr rrqr I oflvr qr+ ffiffi \d ilrffi +{ t frreTr

ol s{rowr6-dr si s{-fr sqq}Frcr srdid 3Trrpqir Bt ssftc frfti-tld onqrftd RrqT + .M ol nRd fuuT
qr 16r tt eqTfu Ercrrq G qqfq qrq-q fiqEr+ it qt ftrr"r €wrrn t Rrero q Rmro $ffi s:qffq 6-{r

or rtt RreTr ol yratr Wf cE" 61 gfrFd-d fu-cr qr 16r t I wu E zozz d cqe t ft-r {* sm frfuea
qffi{'A e-fli d efrqT sn cffid-d fu-qr t r fusq q-6 3igttrTr 3ns6 Srq qrfr qr € t fo o}fuc-rs
ot ,rerqrfi d onq fuq dffi t E-d hiq dc6 al od sqfr S-cI g{ t sS c-6R qam{ fd,qf{smq
+1 r{fr + ernm qr frfuea ErqfuqT.i-q'ol ssh fi tyr A 6e*u ro frui gq e},if i fuer of u-ga

ftR-irf, d Brql
qrrfiq *ifftrrt d c-rilri{r 6 ergnn qEi qrro A nFrful 6f d{ot cfuqr or do crn'rqr t, {fi s{d
ft-firfl si sf,d 3{ffi 61 qr+ pf eriaor wcri-dl 6) tqifu-d fo-fi 'rqr ttfusd frc riBqn tt 1a
srBon ve Td 6fq t qrer-qrer etFrrtro 6rffi d qrdqrii 6t ftR-dd fu'qr.rqr t G qe fi slfrfud
fu-qr rrqr t fu d{ sltq trq an crfuif irr yererrq \d frts qTifkd eH t di ei{ ttw S A-q

c-6+rril-6 dvrreE dffi t gM fr-6T-{r qd qET d qrrq {irrrffi ol q.trcm d ftq cr+nr frR-{d

fuc rrc ttqrrftq rifrErq i fuer d q.fifl qtrt t tsifu-d fu-qr rrqr t qeff,.flrfi-q Rnn qqrfr w ds
vron d qpT-qrel cid rffdTit driT 6rti \d Atrrfro qrqqH frtrird tnq Frqqrirfr rcr$ qr s6fr t t .{rrd
q RreT qn Srrao vi RreTr d sfr sqsq fr gore $ fuc.Trrd {rr6n dRI sd frEir olftqrc {qq qlEqfro

RrsTr 3rM swrq-o. RE{sr ffS Rreil d XErq-tT Wf fih.il or io-qrq{r 1}-qr rrur ffi qnqq t trrar

o1 qrro d M gv eb vi M E\ ffi il6 rgs gF{trsd 6-{i yti tfBa 3tt{ 6r-s)r e-,f d d}'rt 61

srfrR'ff onFf6 risrvr srrcr oror Rrcn at Xvracr VsI {rqr+or d arf fu!-r * t t du Cu **
srorif d rro q-qr*if + cR nc s-sa qd fter tt oarqa c'Mn Sc i. ftrt furd sd i cr{qfi wt
qsfitt o q{dfi-qrqfiarie+f ricqr roo: ro rga.r$Btzr fl vrdrd tRre{rdratotq\fuo
Brfuori d rgfr d inmi qt &nF-oar ti d ft\ ESto oir orFod RIET 3Ifu-6T-{ otD'ft-qq 3IFA3IT{

zoog d w t ramo o-rt gq Rrun 6i .Trfi-q *rft*r; + er5d< zr fi Xo ufuon o1 rgFr d w t
ciyr fu-qrrqr t Ts Frxn 3IEEw zoos d ergdc zs t q6 f+Iifud ft-qrrqr t fu trm r d rEa cr@6c
silr 3n6d{ sn sfr-qr BqiRf, ?F-ri + frc s{6Ti 3rsrqfr qrfu"frwT gnr RreTr d cF{q t qqrq d q-o-c

ft-6rs d cfuqT 6t WtsEq en* ft-qr qrcl
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qdqn 2s29 d RIEI r<fr
ffi yrdr4 q q'6i Rrefl q c-{tHe di ol fiqr o) {dri T{ {d ftqr .rqr Rnrq d orJqd srdrflur 6l
t-qrl 6-r+ qr ftr frqr rrqI G gFrqrff gfuircif +1 g[rrerdr o{ri Ir{ {d frqr rl-qr qfr orrq qfir il-dftftl
3ltr iloiffi gr n REil of vgo n9 ris d strd fuo.rs d cE qr q iT A-q-d gs sc t nerc rt{dr
A rT{ t. ql6 RrsT d cr+A-q fr-6rq A frC ft-oie enErqo' TsT 

rnir rrqr t I {6 {iE{ i RrsT 6} q-dqn

cRfufrdf i q-{rft-o. \d {qt w,.pgo effr erEsr< slti frfor t g=o trmq orMs o1 Eii?-dT frc wi
rR qqI frqr qr r.6r t {ff d m-{t{ t qrr( qr6'n d cqrii t r{ frrer ffi ,oro ui qio qfr ro ffii
f< fegl-it 61 tstti q {fud fuql rrrn I fu{t rre tsifu-d ori or rqm fu-qr rrqr B fu qrrc d crtrmq
PEi-6 3iti frflpfr + fi-a X"rom ottrd oltr erkn qFr cfti{r vsi fu-qr qTq Edtfo ',Trrd gfr'cr or
ffi-o fuEls t e-e-i gir ilr t ftNrd ftc qE frR-{d d qrar i fu q-6i Rrerur G o)yrd Wt qTrq

fisrq{ Er sdrrcrr 6r tffiro Gft$g sr arq qmr d vo-a st-{ viqrc d frqr qr R-d \d qiq-ir.Td

Eq t 80 d scro' a1 fuen cun-6 ;t cdqn cRfuTFd d orgsn r{dFI iF-{ Et srrdr,ft q-aq q1 rs$ I

{0 *i+t t r{ frEn fiE { ffi?it sn sffiildr A E6T'n ht dBd o-tt Cc r{ RIHT ffi i cr d-{d
orfl grc atr si6 Erq qi Efr{rdr A Bt sf@, qrqrfsfi slk lTrs-rrtrfi otlrd 6} ffiir fin 6.ft dtqe
fu-a qt qn frqr rrqr t ftqlefl + fr6T-s d ft\ sivtrrfi inFrsiDal qfi go frr{q crYr ftqrs d
srQr Aq qd ol qrr+ i_{d {i41 *inslT sTrfq d gqi o ft-om ot qrrfrq Cqrcil i ffirc ol fu-d
6r qmftq g"r i-<r o-r<r'qTR Rr6r cqrd d nqda r"i *isrfua o-ri d frc-wffi ain d *"fi rrEeit
oi ffid f}-qT,Tqt t G qrqirrrd sq t +S sn € qrrfrq RHT qvn-A t Fqfdf€( w t r{ v*q
frr6r fift S srMR rR treare fuc rrc t I

crqtrq otr Rr6or q{ett t'eearE
Rprur dd 3ft11pd dd tpFqq iF'FIT qqfud 6Erfr Eror ffiit d'r5rrrar * q-.di d shq t qfr
Rrqr va crqfuo ffir t fit ol r-dT{ d ft\ un ur*rsfi o} gFmA vd ttr6 tnrd ol thtrrdnT t t61
endfrf{ q{qrq n-o d qrqrq d ynF-d or wi-srni ol cCfr 6) q-fl 6'ti str rqnrrq q-trfiq it
fu-qr.rqr tr Rnro d qfrEk n Vrc + fd\ T{ Rren ftfr d erd Rrer6 ot Tft-6r t,tBi or or{ fu'qr
.rqr t ffi {d src {itfir iik rrqreo frq-{ d-S ifl-e-{ ot$a silr qTqrfu"fi ffi qtrd onfs gvif

6i enF-d fr-qr rTqr tt*t \'6 @-qgrft6 \d cean s) ffisT-i o-{i qr-S RIq-6 d am qdt t sn d
fr'sT's oli d spr-qrar itsn 6r Aq6 E-dTi silT rq-trso dq +qrt o'-ti d $-61 3r<r 6trn I

efirf,ftfr qRd S rid t orrqF-6 REn q-<ft or srs-dt6-{

T{ RHr fifr t cdqrc zr ai' sTdT€ d q{iT qHIFr+I ilrfitfi ?k fi 3{Ifdo. oIIqTti d rcarqt oi eqn

tt w qri qrd qBq g 66ffi \,ri ffiffi srnm qt Rrerq otrla 6l qErqr ti d ftq !-qrq fu-qr rrqr

g d q-{dd Ec 
qr+A-q ordrds q qsaq fr{q tt 1*16o' w t qrqfuo f{6rs f{f,id elrqy{6 t t frrs-d

fuq eTTf,r ftqlq d srq-vrpr cdlfu zorr fr q-arurir d orgvn trT A il4"r Mt t qnrro <q oo.e%

€ qqfu qTErrdr iFT T6 cldcrd lT6fr H t eaz 1Er sm srerrdr vfrsm i sg% qrfror qlgorsl +1 werror

sirdls gi Wi E-i .fr{ yr60 etif i aox cFdrcIl i qre-rtr rtq al siM silr oT{-sq fu-qrq+t {amq
A trd tr*q q{rT sda.,r orutaq A dnir s{ 2oi4 t fuc .rc s{ d zr iJ Ah n qmfufi wd,r RIET

€ {iqEd {ftilT t M ftfidr fu qrfrsr *i cr6fi eni t frrgr d gFrorfi wt qq srwfurdr i frt)tnqm

t G {dqrq frnr t Fmfrtuo t+qtsT( G Td\frqi t-
. qrerfro wq d frfu-ffir d Rrero t's *fu6 sTql q d,i €i t +S dq6r or qrcr +qR 6T{r

Errtr glttr oi ord o-rrqr a-al 6) frRrq\ ffi 3q-q crrrqf{o. 6Tu1 t *idtr-d qwor cfi rrfr
$,
t, I

o qdqrq qRfurfoii q lffi d ro arq Rrerof A qs srfr € ftrq-d qRlTrq sw stqrro gi-{

q=it ar ergqrr oorr d w d ft'Fd fulr w w tt tvr i rzoooo W ft-qrdq t qei w d+a
\'6 3rqrq6 Prgur ir'r ord o-r {6'r t oit{ 3{E6iyr i-d frqmq t q-ri qr fqsq ftqq d swm6 t t

r q-qlTfqfi' gi rEvt+e-o feqrdq +1 o'fi t t

o frqmdrq eflqrR-d qrd dBo rronreo trra d qr rfi i fu-g q{6TRo EMq cqr w gi}ft{of
t E'dfu RrsT S qrqrq G q+gri d ct-gwn o*qrq6 H.i 6i TqiTiqtn fi;qrta rdqrso
orn-{E ll rS crd cr ti Bt
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. ,rffrEr dts .R t$ i gttrlrqo Rrsr qlq-{r + 3iir4-d iT-usJ i oso ftrar yRrerq r{{arl{ \'6 * 4 Rrer6

Rterr roE-errq 3i s=r Rren vlEr *i{errr t I Rreror *iwrrrt i f+a alwrw qq dBo Rnrq qqft
ol q-arqr frlr qr 16r t vitr ord nr d wr+t t f$r+ gfr,qrfi w{ w lqff Rren yiq qrsrcrf
6T F-finur rS dt qr ro Bt

r Rw qq{Qn d sern n qdfrA 6I sqdq i di d tFlwr fldFrol \rqltq rdl d cr {6r tr
ftnrS onsi gfq qrq"T Hl d cRrg"r qr d {rr+q gBfdd E\ r-6T t I

ero' d Rrwr ffi zozo d qnqq ri qr d{d RETr qg Errl 6r s-terrq d EtrT Efu Rnror t ftfr-61 d
3rE{rc{ t adqn q-*+ ffiffi \,rf ilrfi+1 Edr d ergwn ft-frrq tqifu-d A.Tr ffi dtcrd oitr sq-dr

t qRTol qrrftq Ere ftfr 3lt-q e-d-sfuo rrrerrii t rd{i q,l cFd,n 6r e-flt{ or rdt 3lt-i tqr it effiq
qq afulrd S+s d qttqq r\ e-t-wm ol ferTr t \.6 yrTrfi c<q giiR-+o t}qr t

M
T{ RrqT ffi 2020 rrrq6 q*FR Erqr ar1 or 4 'r{ tltraffu ciq{rrrd sq t M zo sst t d RteT

+1 q€ft G-6fu-d g$ t. ts-{-+f qc Fst ys cq olrqrit t srirn d ftc ftR-{d 61 e661 o-rfi d,fr frg
sT{rrfu'd 3M RT6r fift t Itr sq t w t fa ft-q.rf,q RreiT d drqlT 3i-i ffi A ft\ sTEfuo

wrq{ {wrn d enr+ d \ilrc YE qrtqlto den vqrt qrtqft-o Kt + +fiq \ti rrw ild srorfr s
Frfr F'flilq ffio q cnffi6 fr"srilq $l*6 eih r*nso eH d tqr d anr rq erq rftfrE o'r

{Fr.r-{rrnr qr qirf, 6s t {cqr6-{ fu-q qrq | ftrst fu qrrfrq ii-{ifu-d anriv or {iq}ft-d fforfl E} fr-d

Vs.rFd i qriqfuft d rgfr to d rdr ;

rtc{rs{A
. qrTq €srrlr fu{.rq riartrq, 1s68 1e86 1ss2 2ojs STcz {Sq Rret i* qrra sron q$ ftd t

. qnir {qTrrir fu+.rq riTrdq, rgss, Rrefl ft{r +g d, q$qnq 6i-E gRiI {r*FR, r{ Rld t

. qraq €mrl ff,firs ,iTrdq, 2016, 2017, 2o1B. zo1s. u. D. I. s. n. srioi qrra gron +$ ffi t

. qr<q Vsd. tct ffiffir 3{fr" qft Afurr w dfirT qFIqRfA aq <iqr pt* 7 *f+t 26 fui{t
2019 I

iza€€rt
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a9

Ttqrd fttqTr r6fr fr TE'Sa fttqTr r€fr qutqt'{

vo fiedwr: 21fi enrr4 fr d?+ f;
d.fiqg'qn

wR-+ qer{, (rsrffft E-{r{ frqrT
qrqdrmrr6rFd{rmq

aidr.rksnr

sniyr-

Xqa ftmr s-<ft,+ncffyr{qftnrr rqfr rStr

. _' frrmc-qfr * ofltrRq(t qrcts{+fr{trfr{ qr ra snt

Yr-*, A"E**, nernlor AaAumq, frmq fr{fu{req,

{€rff E{Fd{rfl ilfr vrf+eqq*s<+}E* frrcr"r

{'ern G E il frrq* +o qr qr.d d frrr, id{H, aftH, qqrcq,

srrqrar€r, dftqtne, Thd, fr-{T{ si e{q +it ii fi
3+FT{ crTft frr ftrs+ or{ur s1ur frs qrm +} sTK{ fr
Efr + *cm ra, frn +dqn qqq i 6q qrarq trit ff +ftffi
arcruarT sr e&qra-+,or w r{+ ft'amq ffi ,Iq t, .il 6qrt

iRr* <rqqen or or<or qfi rq ifb* mr c{ iftns qrs d

fr-c;a-r g{qqr rerm rrErt qr G Bt Bs * zoo yN B{f€rdtit
t rfl qrm * ffi RH-m rirBrn +r rrq q *{r Ecr{' <q{q-dr

+1<vtm il \t rw fr wr eri lo en gr, uv-ff vr*r o*t

rdrfrq ft-+rq q{ 3TrTd gqn frrwr r<ft w fr-qrc TS 6c{r
qrfrqt

\?(<rrdrfl.

ggaftmr r*ft d s{rq fi t0 srffis fr ar qr
3*i qzq-qr& fi 3++' yF{ftli dql t, ffi q-dqn t*
rqfr { qcr}Rrd 6{ srq-fr ftreil refr.*} s<o +r r+} tr
gs-.+ofrrwrr<ft *E, fei *rvEFl=it+1 eq Frqifuo

5-"11q;n.r6qrs€-m+t-

reafrrervaR-
gqn ftren r<ft t vqfRr+ q-o efta ffivr qt frqr

qrm A sne fr ftrclr rsft , sRr Frci"r * 1t me fr-lu d
gft t, ftu+ orwr ?tr t sr}mrtd qqsr( 

3atff * w tt
$rrrfrt++- scrqR, +$qrfl, ftsddift, qmz, trw, ifr'+

Tssr sr{ur, M+yfrE-cffFqr, futr6a<rfu Xgo
fum rqft t tfu* {eit *r qftr Mur ff *q +6{ ss+

qqfrm qrks +1 qwtr+1 sird<T +qqRT e5d q-6eqof

qrfrd d T.Fdr ft {s+ Bqrqrq t ft}vrff mr r.r< tr ve*
+ga fr v+nnr* vftunr +q+ + ftdtl

gr.*o ftmr v-<ft $ qfu, cq'{fu *t trg qfu

ff efiqr<q{ sTnnkdil qqr*} sit+e}+}t qsit *1

onqqrd fli * fur it wr, fr +$ scqr* +r fi-+r errl-q

tr ftfr fr sr fr qr+cr en fr ftrHr iEq+ ciEEtfl{qfrT
fiqlq il frs hr * qrrrkd ilft8'6 Efr * ggE dtt, 3s hT

+r ft-+rs erq{q fr ra,rft' t +Trr {+ uS qro} e nEee-*t

slks s,I %q qrdq !+r $ *t qt rq 3rqiq-drfuilEq C

ss * 3{ftfm 6qrq +fl fu{rftlq} + q-6r G E tr fri-s+

v+nnr+ qnwq fu+ qi ft-o G tr rofuurdq i qEit fr

ere' S q1vnsc aft s{c}hT+ yft, ftsr* r*n6qi d
ra il sr=ii t qa+ crd{ + cft fudrqr *{ ftqfud srEr+{ 6r
qrq*+{t16rtr

gs-.+a ftmr.rdfr t ffi fr o'n ff 3{Fr€H +
efiFc fr sA sq U, 6qu q Eqr Bqr qrar wr w sa +]
gq-fr ran * Er.qFFfi erq erfrsq{ri-S q+drqmr

qlr s<Eror*ftqcR srt{fr STFNH udtrildt, Asfr

Bfr i€r + cnprd frqr erm qr *r qfr frc rril fusr t
3TFr{fu {s+t, d}e€e+}grv$ft-arit errtc-Gft t qfr

gfufrlr ff 3{FNfu qrer ft-w t eft, fr s+ rS fd{r + frwnd

frqr qrf,r a{r, ftrs+e-S-dfrFmrrcrrfiqftunq U +Frm+

i, ft{ e-dmq RTsn q-qft fr en ff qfuEts *T eqn;rdi

{cr Erdr friq+ snq slt 6rd vlc cr tfrftc{ q+i cr d"d.{

e+il Gi'q+ sT{uT +$ rfi cilER qkd i-S A qrfl ge ftrqr

rqfr t q-siprfr df, qfte Frqfur q( Rqr qror il eTrq ff ftrqTr

c-dft, qftr M"r t tt ma fr-* d gA i, ffi fl'r ?cr

d qHdF {qsd g+tff * w ;t s.r< {S t ++- ssrqR,

PnncrPai
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ffi ar$ ff qrff tr ctrnr Er qqffic sfu yrsq {r *{
*sr fr-dr& w i*$ qrt fu cnfuq fr'qq + €EFtrd

{& 
qri fo frs frsq it u-6+r frv *-* fr t-s.rR yrw fr'qr qr

s+-ar fu t eS ys s+* frc errq rfl cM e) g< rr rci r+
fr a{ em+on frm fitw * q-+rs i +M +r<w ffi
*] grFrnt il orcff u-.6frc qriftrs-dT efu c{Eqffin' iwrii *
+Rq 3{ffi{r drr ft,vrw'fum dt qr qffi +1 td{rdq

adt,H, fr fr q+ frRrm di * irt R ftq fuarqr+ tr re
sqsr* sqMHt ft\fi+ s{c} qRr'rd sqr{i* 3rq-firw

+ ftit t ri-q + {@} +l "nrrs-+ 
qt} ql yqrs frql w mq

t fii 6tE-*A uqi d t-aot or* tlnrci +1 ftTsn * qfr

qrrrsq frql sr*.n ff flrq{r q6-xfi fii16- +s{rsil +
qrrr6-6, s{Flfl snreil +1 qo +q+ * ftq crd.r-ftdr +1

>.,,ffia frql qS *.q;i l+ ora-Enreil +] qrqrq m ff
+o gwt fr t 31srr-qf,rr RiliT q{ go d-A-*A omt d-+r

B+ c{ff ftq-dT + 3i-{sc M. * ftq ffia f+qr ae.rT

t-q'm * frsq fr 3rq'rd +nqn qrqrq {H ff E}-A-otE fifyd

ss r{ q{qrfr( sS yrsq q{ cfr fl{ 3Tl+frd s(r$l 5q qilf, +
e+ {sT{r.Ts qkddq to} qi ft"q G tt
M-

sflq qrd if €Fif 6r kdrq dS A-* t d ro il rnra

sgftf, SqT d dd * crca i {S qfrrrr q++r $fi {6r tt 3rd

*.-c-m d( fr gfrqT ffi2, watw, @ r+ mfr 'd qdi i, 3r&

ag, Srff,,iffin<, ed{s, qrert-+, riloT+-r, s.'{.s-s

3TrR d * Tff {S' vftnn( $n m{ sn rS t, Bn ft ri-d t
qr.rs-+cr * er{rq it viilTrq {A Eq *c {S tt t} vs fr{T
-'''r+ qlbrn gr{ + s&+. E' qE * smrr€ c{ +m {E\2.^
fa-dFnr +r g{rqtq-{ *.{raT rrdr ( fut dS dcqr it q-d

r"crr q+s vfrrrn *rt rr 5* xc d & s{ {q} fr1 s{+

ffiw * er.lw oB {r6{t it furd QEqq eit *}tl,r + Bqq

+ qt t q-drqr Fiq+ q'$ s-+nrrr+ cftorlq M +] fi-o G it
qq rffi t'ris * {6 ger$ t t-v,m Nr or frqr t, ftm{

twd: nc aro{s tqR gz * }<r+nt, ilgcR T, 
l+s{ ftid.

\ur tff gff m ur' ftE, cccr{H g* * ftr<ne ftle, rE'* g*

trrtnftie, +dgr f ffiqrur, ftuI6qr5{ f gr'rfr6

"rft 
i gk*, qrm, vr{ct' frRffi ff ffi vrs or d tt

,ris i[ srg(frr * s{t{rq d sTM ,ff 6{;n'sFa-qi qg

scrsssfi ++Ts{qr srsqsdiiff Fnwt qTqrtit

rsqH gKrq, +S, qi Tl {flrR * sTiuT g{q-ff ffdr{ rE 6( et

i qs ftsn { fr {+q{ gdr*+}+d+.( qftik+ mr t s'{fl+
or rq-s Bqr frr+r s+nrcr* qftwq +s+ +1 ft-e ra tr

qrfrur{cm 3Trq fr qrenr}sft drc{sr6aER sndr

t, sqB cm-cm ffisf eflq ft-{ 3rq'{q fr ff qr trt 3fu

*d{ ffi ft€ (fi f,t t} vq Eqq t * ff a} spq, qs,

3kd qtfi si fiqrd qrqrq 3fu qrsR drr +o r& ft,gw
sres Sqnql * Esq + m rq,rd 6{rqr m ff fl*ur
+,r qsrtr d s?irt ti nfiq ql.r1 ui u* +r qce, qo {qq

cs +fi + g-$ i{-{ff ilr{-s qi s€-d} } lqvq fr S srd.rd

mrqr frrci ff qiq * <*,r 3{rff +f-d8 ff t g-d, q-d,

Eo, rsrR ern+l g{fufrrfufi 3Trq rrt s( s+t

M sn' t q+ flfrq *'* +1 srci Rl t k{r frFm

dt{Hrss}fr ,Er{ qrqtfrrqTr, +f,, Hrea, cqtE{ur+d-{r

rqrft * trcq d qFrcs 6d ff sn gfrc 1oftra ns ff
A fur*r gi e-gc S u-dq Efu err< tr qBq i rq ++lT

+1 <B <r w er(+<) ff rsr tr qft ilr $tfis R.riq c{

t, frn ttk-dft w c9 d snq-crq* sfu .riE+] * sfrqfud

stvr 3fu s{q+ ftRrm vrEnil ai m w Sr t d,i,nr

riq$rqq*-
. gcR Ttrol, 200s, cr*{ qr(( # ftrc]T c-dft, * {T(sff

rr+, sss{,iq,T$ftd r

. qrcrq. q0ge, (1971), "grqiT r{K6", scr q!-g 6ETfi,

iSEFFiIII

. rBFrcr * fr, qrca d ftrq{r q-derr *.r qk6rs, Rrcr

qk'+$T, fdfir€ qr'i srs{g{, ftd, t tooszt

. lU-6, d0 rTrfd qqn, zo t z vrffr rrrce d cft-drs+, qtc{r

giF qqfi, i6cTr sENr-{, qur*a +ffifi, frowow
qrrslfrt

. rn&F, d' sTrr fr F do 3rfrdT cit, qrcdrq, +dd ftrwr

<rtq 6ftq cM W @s, 3ffi +s <Rqriq

+$frd, rrooozr

. frw d'gfl-ar zora, qd {n€} + +<'i t rkl otTrys

ft+q-iT, qrrnrir+sq?FK 3o2ool I

. qrqt, qw{r zooz, tk+ yE ft.tn, 3Tq{ Iirr qfu+{n,

fusqaq1P6,
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qrcftq rrqftfr p{sn yilq qPrfir

e{q q*
qrfrc {q{h Rifli stq qfi-fl, E{-stsr, erl cqq, qfit{l, 2024 rssN-222e4s2x

1. qgd

T6r{rw rrErirrq d a}omqrq: v6'ErTd 
Fl6

z. S'drq E{R yrcf fl_22
{Sq Rtmr ffi zozo d va Rmr-so ygs frRrwr(

r. fuffi ,,.4z
nr$i{ qrrfrq rwfiko fr"dq d nto, vo armrq

c. frE {rfi RiF, n'qr dtrrfr 33-40

slf-drgf, orpfyrfte' frMfr tg fo rrffio r"rfrfr
s. olfti-fl EqR, 6rrdr 41-s2

rX ol oulq*,r d Edqfudr d rqpr

o. gFa dqlq ir{qR, sr{I t{fr Ftq $-s8
il qrrfr { qEGr rrtdl: Trftq ft-orfl S B*s m'd rt

z. qnts 6tt, orrrfi rirrd s$-Br
qrftqgffi qrrftq qcrq d ffiur d gf. {5trs srftssr or qtrrEn

s. rr$sr Eqn {rqt $fdr Erqt 6s-70
qrq \FNItT \ftf S{lHhtft rnrc +t doil{r

g. Rrcr Rte, Ery6 qa* t1-rl
rnra tt y;6sql RrqTr slk qfir G riffi qHffi 61ftor:
vo frg&surrcro'qurqq

ro. fr;sN EqR ze-82

frttr frfr d lrra ffi Erqtfi d tfuo.r

83-88

do
Eqlq
fiqrTE sr+sot d Hlcrfrm, rqfiFro 3ik riilirho,

wdt or Sutoa: tTrrd$ cRhq d

12, 1rqqq fil6
qrtro qfuqar- ftffi qslq: qrrfrq dilt t Tr
ffiqqffi6 3ilurfi
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qq6:trF q fffifr crnd d riM{o, sr{ilFrdr

w enErr{r+ err{r 370 + Ti+t d

ffi frg ero
s6r{o sTrqrd

{rdfrfr ft-f,|-{ frqFr

q+r;I EITEI rrdrfuqrdq

eidkr, rftgnr

imivl
s{ zofi t trw ffi d eH sqq4* * qtr, Afr ory-ozfrv n

frotw or qrf spttf, atar artl elt y6 d?tr 3ilnoqrq afu Tsffi M d
qrcro ,tqn d otw dl #fr anT qm 370 fr Tqd d 4d wllzr afr al qr

?6T ert wv.Fw Etv 3tgdq szo 3lv 3rydE 355 al frvw ovt d frs wm
ETq 7t svtrcrq im {d bV ,rY 2016-201s att zots-zozt d 3ffi d frq
gdqr fr wv ol affii qq o?+v t War fufu t sAsfrq gpN *n
tt ,tto wvott I 3ild6 fuqrs d fuv gc&qd qiffi, Es&ad d€
vqfi-nd ciffi ilgae is@qd rte ffie crtW, fuW frfufr s -t{
fud qfffi a qde.t d fug 6ls Fe dW frffi 44r{ q{ d, fusd orw
qq-ozfr( n frd"t Ed vdr t 3t( c{eo|d w@r n ilw( g@ al vfr dr
EtNt szo dff sctfu t E"tol oo sdfdt dq-afi( afu atrs 6l froM ol
sl ywN fr tt en6t Edtt d fu wrd ts4z 12014 do qrt qffi dfr qrt
afr *r sqras* q)A fr d fqd l tmd swtt t qrcEfttar d vrer garat
ol zaooo dffi 4 61 ar& I fr-zo or sddn lw qtd E;r srqtftm
3tts)dv t fu a?fr( stzntmo aq I fuoqr qEdr tt alfrd n fuw qtA al
do( gfrqT t sim frsrdr qt: enq fr-zo d ord-wga fr ddo t ftsRn i
6 qA-ovdv or arfsv fudnr FE dt fuw dq-a"frv ol dor gfrqrut
d d w qad ffi anv qddsqrfr dA ?fr, s(fi otfr( of rz N d
cfrfrM I qrw or etfrq orrr danr tt Wdq szo ol frtw qtsT dqw
d fu( d gaa tw atrqr tt ors fr fu.lfu n qEdrs slv ldtY w sqe d
e)t an wsf,flor frdrw gfrPad gar tt dq srorc d ryff ff{zn-n atTt
qqiFetr ot d6dr. eryqmn 3i( wffiq sttrsq d dfu t eA"r n frotw a1
trqr E€ dA t olli 4d wr wn g3tr s70 d wstfu d onor stv qd vd
wrt M s.sdr d fudqr 3tfu I voqt fr emta w t sEfr g{ fuw ww
t {(A qftfuM 6t efro d ersv at( gzratfr it
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yal ivla
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SKII?I"II

qrt o"cff{ ztr tnd rrnfl r gffi mIqFr, ersff or g.f qr qd 6T

ffig q iilri frrtri E trIqq q-,q d qrtt {s "lft 6 {qrq q Afrb-{

qrqa q1B $ gs a-rr.r 6r culq n €t rTat{n r e-qnf cfr 6'r gfuars qtE qa

ele \'6 {6rn ftrrrsf, r<Rfa o-sor t r gs ft-srso ? qTEr t {6i d qrd-€

W qRa alts srrgqr ffd trS o-S qrff{ qrFlo' tera I grrm trrs6 ynEqEi 6t
q-S d o,{ft{ d crgfuo rM tn Sf,ff drFrd E-g fu B-€ti o.{ffy of q{fr

oT s{ d H-{r *r vis qrEft-fi {JH d rrE q t q6j d 6n qffi cErs.

vtftdl n tnEr-rrEr qe-ft qoqm, Er ao $d €q d qrqrq. u* 61 qsorfi

d-w< a1 qrq3ilR1q5 oeftr d m-dgs d frrdr d fts c-sfifl ffie qq

gtal en | ?r.n-irrgff aefre 6r ftcrrr r{ g6r en, sqq d lrrer qffi q6qrq

drm qar rrqr 3frr ocffq rrq d sret qaor qf,t rrqr otio t o-cttn 3Tr-i6srE

6r, 6i{6 tr{-fidtrs d rors 6r, 6d6 q('rrrs 6r, vrsfifdE srel or r

furffi ffi gro g{ reaz n qrfu-wr< d snfiqw $ spr alrs e-6-ft-lffi
Tfr.r€ leeo a sildo-qrE d ets d srer fusq erm t ff + d-sr ?irlrfl{ l-6r

yrsfrfuo tge orr s{ 3rrsrdf or. q) qora-o 6-rft r& qrftb-wn d,
qErrnqqr< of r qqft-fr tff {& ?cr sfr-{ sG d orm w sitq q q.ft wIrqqBtt

d W t var r+r*fi-q wBtnq g6 srqqrc, d srqqr< ffi rqgr fu-or arsl

o'cftff qMt dr src-fr q=q!ffi, 3rrr q{, 3rq-ff Tffi ffi 6) I q6 crqqrc

w sr-g*< szo 3ln ssg r

3trgdq 370 m qrfrq €frqrt t' q6 3r*errff vrsqn A siq q

qtrqR'f, fib-qr rrqr en r ftrq 1z 3r.rq.n 1e4e dI qrrftq .dftErr.I q YnR-d fu-qr

rr{rt w I zrE ]rrqErn qq otfit of W torcn fu 3i-Ed< t git{ 3trgdE szo

of drs6q qrfrq rstrErrc or d-{ st-g*< wqo'Yfr{ q 6qrS €rrnt

qE q1-ocfi-{ 6t 3Tqi qfrqrc o-r rSEr d-qrt 6-ri 3fl-t qrr-fi-q R-ss

o1 |M srffif 6) sfufBo o{i 3TEot{ tor ent argd-< 35q tnl \tr+I

3{XdE 370 t gen alrt w1- o-vfi-t qBerrq wlil o1 RffirRsr rN 1954 q

132

€D



flmruf
EKE
*djta
EIfrE

Ji,
lr

' ri.
'.!r

I

DOIr http://ijmerin.doi.t2024l 13.4.57

crEr{fr oTill d qqq q 6p1 fo-w ?rzrr ent {6 qq,3aa o-sn{ of ftqrfuor

ol qq A *elrdi ffif 3it{ vr-d trrqlffir o) qffio o-*i or

srfuon tor en t

spr ff \'o t-gl qrqErn qFryfuf, en fu ftrstl qrt<t s{irr{ o,t srrl

o.{+r A frqq f, ffi cffi, fdtcr 3i-{ *iqr A frr q ord{ {qr e-off ci aqr

ef,q M qq dfiq ortq ft-wrs d ftC qrw sqon d rr{rlsf of 3ilsvq-o-fl

ttff 4I strgdE 37o ua-ovfir dr irsrqtrdrurfl;r trlttT etrl

TiAErtr6 mlqr{ q?i qr{I 3zo

cfl-il& 370 dlv sdc * crqundf d gu Effi_
1. yrer al s6{fr d f+<r 3TrdR-o 3Tsnfr d s{rErn cr qtq i

arrqro-or&q srqerrq drr[{fr Etit

2. {ral t'T 3Iq=It el 
"r.r 

\4ldElrc sit{ 3Tq{r 3rcr{r EigI I

e, rrrrfi-q iis qFor d *rrm .rs qq-0-{ es qFor t

4. vrq d Sqpir t ffffn A frc {rq f+nfoor a1 st.qft

3IIrI{*r I

5. srer rrdl A ffi qrt-ocfi-{ ffior 61 6rfora ua sf r

o. erdE szo 01 qrlrf, 
"1yq 

qq-osfi-{ d qta c-6 e-g d sv tl

qFfa fo-qr rrqr t r

z, qEdE 3sg srwr d ffiir o1 ftr$tsrfuorg rqn 6r<n qI

ftrg-d erqq t grq d Erw or ot$ qfu q-q t q fi wrr$

sc e {6 so- w allq q ff rffi qft( iHrDtTr efit

8. iilpf, oc&{ d ;rrqffi of qH qrrrtro-ar srq efr t

€rg-d< szo S tnRBI €cl..T g-{rffi *{ EH-e ffifoqur dl

!ffIiilRtiFdl

r. srdE szo 3It{ 3rdE 35g irI Er*I vrq o} gdrrflI Sqrq ofi

d frS gan w ftig ue ]Irqqr{ qq6-qfi-{ A Frsrfu{iI A Fd i
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ftrite m.-d-ile fu< Tff g3Tn {S d q-di o,,{fi-{ Eit sryq €
suqrq 3if{ F*r t ffBa var tr

2. 31dE 370 €rrgr 6i q1-osffr :ltq rrrqe d qeq \16 g-d A 5c

t eFtr fu-cr rrqr er dfr-n Eq-6 AqR-d Ew rrovr< I *6
q-6ri 61 6'rd fr-qr r

3 {rul q fufl rAff errdo-srfr aft 3ril.rrqsrff rrRfttM i +nro

d {r$q t[gtff 3lt{ sriisfrr d frc g-+ff Effiq ar{ A el}t

4. crw 6 {rtrffft-fi +{tr il{r frnft crq d qorao altq sq d
ffidt d aor1o f{6rq d effiad r

s. ft{tr{ grcnft 6r }rsn alIt }r{rft-&{ ffi, ffi lsqsrE szo d
sqrfu A frq 3rrqs{o dt qd frl

flT&q di6-tir d Efuars t s errrw zore

5 3tr|r*r 201e, q6 (Trftq rill fu ffi-ftq drd-fli d Eft-ETs s EFt{
3rrt € 3TfiF-d E) .r€ r qr q6 ilft<l fr frrffi osT t sTrioqrE, 3rErrlr.rqr,

aTcnfr, $q{ @q-{ sn-{ sffiid t W € oyfi-{ 6t wq tBdt t gfu

frlar{ 3it{ qrx-osfi-r of qftq q'r.rft + set trt 3TTs{ o{i d frc R-6 :r{

f{w ti o-r orq ftb-qr r

5 3i-rR<r 2019 6't qr{tr Tr{?Dr{ i rssa 6 3Trifl Ot cirs o-{i Es c-6'

{rgnft 3n*T qrfi f6-qr 3ftr rrrrfi-q €fuirl A wff qrsqrdt dr uq aftt

o-sftr qq drr[o-{ frfit ?rE entcr qrqf, ol {ilg-q d sHi sq-n} q A-ftr5T{

{grd t{ qrfro rwrs qq crnnRo ,n I qfu szo 6f ft-{w 6*i d ftq qq

ffior d e-6qfr d sTrsqqflf,r eff Eqfrc sqr *rrrq drrtvrEcfr sns{ d

o-r{sr qr'qEfia d s6qfr of fr srron o1 st-Sqfr rII;II rrzlr alts szo d' tis-t

oi erl.€-6q aps grft <jdf @1 fr&-q o-s frqT rrqr r fs-d aftR-o qN-&q iH-{rE

fr \16 3r;q frtl+o cr1 3fl-{ 6cffq CT.l-dr 3IEB-{q 2o1s rlrfrd fu-qt ftrs€

qq 3if{ ocff{ of ftlt+rfoor qFf, wFdt aERc 6} trqrfoor qko ffio

r+cl d sq fr f{|nfrro o-r frqr rrqr r grJ16{ 3Tgft-qq 31 3rq'r{ 2019 {l
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Err{ qrqr rrql 3lt{ qr{o d yrE'cfr i fff dacnfufl c-H S gtr{Gqq|-d d
ftCfu 01 I gS d v+r?r ff qq o{fi{ t {ryqft vlr€q srrrkr tns kqr rrqr

3n{ tS A srpr E3rt lsTrf qq-o.{4fi 6T HTof qrqf, A Hrsr rW q-{i-o{un

370 dr fu{F 6ri d ctTr{

trw ffit dI \-s-({ {IrrR-o-frr: +rF&rr qFrR-or|

S6 rifrqrq 61 3Igcrd{ 3reti-q ffi-dfq ERqt{

\r.D t.IvI 6'1 3lri-6ur 3reTfq ft{rfi

ffior or q'rfq'rf, s of
qurftr qs ER-ilr d erFr rr-{ qrq-ftq q.s HFflr

3rq {rdf d ffi of wn$ sc t Tsi sih $qfr qffi
iD'r 3rkor{ I

3TrCmfirdr{ yExEtFr FIFI I

q-q-{I tEr arfufl-{ stti qr{srfuort ftqq arlll

rc 3n{ srdqfud c.t o} arrqerq tnr Frrl
aTtti-osrq, 3FrrrcFrr< a1 Ee-{Isil fr o'ff 3fl-t grfr or mrn t

iri-dr iD.sftr

qcr6t d sr€-d oi 6q 6-rd EC {t-< q}fi wron i ffo.r€ o1 d-s q

ff6 tp € qq,ovft 3itr aflq t 3rEdq 370 A qrqqr+l ai ft-{K 6{ zo

Hrdr ol *s qtor d 3ftv sS giqErxr t qts6y tcr d aFq qrwit d aqq-q

dr-o-{ ssl fu-qr r d-< d 170 t5'r{4 dr c-6-A dtIL T& ei. dtl ?F-t frC {g

+A s{fin o1 {rffioo s}q d m"rsur 3I|cI 116 qtqr f{ f*ors qQr q-{ srrt

qcY6rtr

qrSG tftq \'€. RIeTr or s{k6'1q 3rfv 1I. gun fr tDrd4 3rE

q-6i fi vrrlfr t r orftqfu, qfuf, 3il{ rtrqr dr vrw i qcrdl t

1

2.

3.

4.

5.

6_

7.

8

9.

10

a
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a

{6 {B e, v,B fi vrq d :rq ffit d rc6 qrrFr 3rfu.rrr

ft-o € tr
qt zozz-zs d ++q qqe t qA.6cff{ efrr dErq A fac E-d

€qt +r,sss ot€ sqdJ .nr srqqrq f6-qr .rqr fta-s{ vqi ss,ssr

-qg qa-o'yfi-r 3itt sqt s,9s8 ErErEr 6t s{rsE( fuq rrq 
r

saqt$q ffry d qnr vri ordi d frC e-srgif elrr srgFro'

serrif tl s cft{r( 3rrtErur rEr srqErH fo-qr rrqr I 37o € 3Trsrfr

d q-o vro qrE qai rifidf A \qpr qqqq ait{ ft-dr cqrqf, A

gils qrDdffTtrfi Tiq< SC t qei s$ 2ols iI sTrdlfuf, qqr{d

gnle t qra 1.41 sfrqrf, {f,Erq E3dr exr, qtl qq 2019 q 1r{A

en sTrdfuf, dfi ffie orctR-a grrs t ffi se.s sfrerf,

qIr{r{ g3nt

a

ftr&sur-

crer AqFrtrrr t wqrr qrq-frft-o rr.ffi s-Erq ori d stTq t srq
t f+rrqsm of ga Iffi oi 83 q qarsrr eo o{ R-qr rrqr t I frr*rd rao

wn tI qa 43 qfrJ sitr oyff{ t qa +z 6} Sa E} .r{ t I dr f6 Td q

,h-rwr: 3z glrq ro fr r {sd qrer e 3r-gqfu( v{qrfr d ftC s €fe 3Tr{fud d
rr$ t. fu{rq € o wq6q1 3 5vftr qr& q Rro t qrer E:c-Jqiff, qft d
ftq 3rrfA-d 7 €fdl o) ir$Dqn TErr r;-q1 S 1 qq-6vffr o1 q6r$ rrgr, ,rrErul

okr 3fl-{ crfrqFd, qd o,t argqA-d qq-sft oT qql ft-qr rrqr fr1

ftrs o'{fi-r d qrq qr cEd ffl .nftdi al rrgrrsrt.e 3itq r* o1 rtq

g-{-{ c-.sff eff wq o'sff{ t srru gu-vrk ;IErt 3IT qf t t tnerrsrff 3tR TE

6r Et{ sfl ri gor 61 fa-ors d qc srri gd {B t, trcrrn A qt}rt eq rrg

t. sc-6'N d qlw{rsir € a}rr srtnfud Eti dt ttqrfi or s.f 68 qri
qrfi 6'cfi-{ qrA n qffi qfi sqr t tuaq qd ts+ e} ft-d q& tr qt

w{ \4Tq gfi t sstnrq d sR qrt qc-flI d {.di rl-tH d orqur:fiv qa wtst

qqqr t gzo A qr6n A 3rrdir6 t t fuc rpir t aro st{ qel-{ qqrqr qrfl an,
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@3rrq tl Erer 6ErEr eirr{6{ q1-6-c$v A fuo,s o1 fsr(d fuq € tt d
fffrn 3lR qi f+rr=I fii qqH o1 erf, dr qff t srrq drd dr6. cq {Ir{ t
ftqrn oe-cr *er t r gd.s.fr € Afi{ \'d3tfr a-6 q-.gd rtrr vnd fre rt'r t r

qrA ifr srffi fd-gs ait{ Rr;ffil it Xe-on d tt'r t I 3qzd-< 370 3ltr

35\ rh) ft-{K 6{i d ers d sfr t qq @yfi-{ q 9-16r o1 Reft q

vdq-ffq gun t<r rrqr tl 3rrfrf,qrfi Ed-{r3ii t 6fl qd o1 .rS tt r15

rierdq A :rgirn q-{r( {d qd qr-{ft t gar{ eors o-o r.err<rff d Ea
618 d rr$, s-& ra-fiff * gdr{ 2o2o dfi q.errqrfr ol ga zez e-eqrq s-d

o1 rt{ 3trq qt zozt q n6< o'* d srer qre zo qeqr( Hrqi 3Tr{ r qei q{

2016-1s d fi-q qrA t ga eso 3Tki6-qrff uz-q( qd 01 .r{ qS c{

zo'ts-zz d ftq ga 612 Eff qe-{rE s-S S-{r q-d s{ zots osfrc S qFr 206

gsr 3Trffi q1d q cnB-d g-{ gg, 2o1e { rcs Sr zozz t w 3Tiosr qra

100 {6 rrrlr I

q6i 2oi6 € zors d A-q q6i +{r 3il{ q.q-ocffr gfuq A eFr 2so

q-qrn i erErqf, cr{ qtt srru 370 6si d srs d ffr sfr i us eriosr q-f,r

124 {6 rrrrr I snil.trqrc d qrq-d} q o-ff 3Tri d q-q-E t o'cff{ vifr ol ass.

e6 r-ar B 3nq Eq-o1 rrsr& tf,r t 4-{.N i fr-zo tco or $Fa 3rrdraFr r

S-{.rc t fr-zo d rs-<s dr d qftqq str-.r gq A sfrfrE a frrs-frq f-d-6

{ ynF-d 
Eg I ff-2o o1 td6 or sTrdrq{ 3rg*E 370 d agi d ers

q.q-ocffr i qo-ar at-dif'*q K{ tnr 3ndrwl TE'r t 3itr rsol srcrar aarfr

t fu 6$fi-{ snq q6a t qrsr g-{f&-d t r qri qr6 i sa sfr er< gofu or

gqs t{rr q-S c'ki t zs qS eIE ftlqrd r{rg .rg sl}{ T6 *Iil -dt+q g3n 370

d Hqrfu A ors'l

N 6cfi-r i eTrtroqrE q ofi 3Tr{ 3n-{ {rift .frA d qr8 qffi t tft

naon dri a.ft r qai zoz'r I 't o-tts ts ers ffi o'cff{ 3lrc q& zozz t
z16 *i@n {c;d{ 'r otrs aa ars d .rg rn{Fd 2023 q qd qrg crtr & ea 1

oqls zz E{Iq qfdo qr& gTr gd Q}. ftr+C 17 E.,Ir< 66 qft-o fr Yrrft-f,
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e9elt qrtr 370 d s{rk $ ers Td ffi d cfuilsr a-q o1 .r$ t fri-sd

3r]qlq 15 c{ qr vst erB6 qrq n'ft-qrs 6{i crd qfu

fi srffi qri qrtt

q{ rsso i gc l-{*iE'.{ 6 erq qrA drs6-{ qri srA ocftA cHI o,t

g<: +wri d osr{rE tiltfi B, ffi frg oooo qr{rrrr{ 3Trqr$i or Mq 3t{

6000 itrFdl d gw< or ord rrrft w € r srrq d sq, ocft t r+cr t
qrrq fuqr6 6-{i mfr d.sRr{if sil{ s{d e-dl d a{ffif 6r q{erq fi
gf{R-d( E3n Bt o'cfi-{ a1 qrqcrfto, +d Er.rsrfi t if{kd frrwri d srwur

afl-c dFr d frc EaCI{rq dq dr{. of .r{ t, furrd 3ier.fd €ffl-E d qqq

Q U.ror< qk d;*q qQ-E gGiS Ern cRq-fi t $H-o1 frro Rers S{ tr
o{*fi d-sr o} m3Tr{ a.r ft-f,r t eit{ sa 6=fid dta d g*, wqa fdss

of qror v& tr

M_
uru w1-ov$l itrl otffiqn re rn t d frq-q ffi +c € t fu{rq

c-A w fi T6r f{rs 6-r is-{S 6ar ga gS or q'6 qt{r tr fus o.sfiy ot
qd d'srdrnsor*, yrqidr 6qnr q.sl$ gao fi qrgfl t ore ti d qqFir-qf

ti O qq {S oqft{ to d ertqq t qr*a d spr c-6 g-t6 oiReh8

*eififd o{i d er}q cffis{ B r qri s{6rff W 6r z/s Bwr serqn o1 cfe

q6 Err rD1<II qr, srrq ss o.{4r{ q q]qr$If, srfir qi ft.r,rq d rac w
d .r{ rqA 711o.zs irds d ar.ro qrfr eszo cffirq{uit t S rqt rsss.ro

ots of ar.ra crfr cffi Eff dI Tol t r aTlrio sfrr 3rd.nq .rt a.nq

d.ni d stsq t re gfr"+o i-drtsif t q-q-6rff q-d .rs ffi qrff gqerr qrqs

d.r{ t glrr 3m.nrsrfr tflr3il d A'o qrdi q +{-t{ w tro s.n fi.rS tt
arldq szo d qqrk d ers 3ffiro fr qa<rsi t vffiq oft 3rr{ B 3nq

qr& q trrft ofl-r grwr trr;rql .Ik trcq ft-or Br d< s-{or* i asrtq i drq

srtffi{ d< d srer d*q ffiqrd-q d *enqqr d dls',n a1 tt qq,

o{fi-{ rt:Mrfrro fuorq d ftq Eqn 264se otYs d Tg ffiq q}q.Tr o}
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ffi A .r{ t fuq-q qq oy4-{ *l *qrrn qv-<, otvra ft-6rs sitt qtrq

f+ors w fqdls stf,q t6-{ rh-cfi-{ A de}Fr6 rdlfusq t qrqo a-el.drq

d.nr gs qlq{r 6r q6qq qr*tq $il{ d eftwEtt + fto ** 6cfrq dI
qerq o-{;fr t I

oy$-{ A rff-s 3nq .Fr, errrE 3if{ 3Tril6 3ih 3rcilft irrd rnd t ee-os

qfud qrd.ffi t E-s-d {B t 3iR gS o-qrqE n goqrqr d vq.frs 6} qRrd

sr.{r rfq or 3.r ti d ffi tr edffu 3Trq6I {6 qmo-q M Em fu 6qrt

6ren q 3rri qrff so vfrcrf, qfud ga-om d tS voq rrrs t .rff 6i-ff t 3n-{

z16 qcr €rrrr gan t szo zff *rqrk d srs r r{tri 6sff{ q Rren, wr*eq alts

3ilqr{'.{f, *iqfir 6 E6.rs 3n-{ f{wrq t vs+q-fi-q q'rq EC tt Vo rqm qd

wa oi Ca{r{3rr{\'qvq 3iR 3Tr{3rr{A tr cftfud *i*arr;r F-({ € E r}
qfr so sa Rr6r A swrrn ot ffi ffi t ftffiq t le oi-ffi 6I lM
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IIOPONTC CIJI-.1'I\/ATION OT- IIARE ORCHIDS (AERIDAS ROSTA AND
ERIA I,,ISIPETALA)

:

plant\ 11 ilhout soil. Ihd.. grorrlh oi orchid fartrlirtg oi !r' l he pasl lcu I el rs has signili(antly h(,ostcd t hc regional cconomt.

Accordintsto reports. soil lcs; agriculture lras brrn usc{l to { llcctivd) gro}t a numbtr ol oruanrcrlal ard alriculturirl pr(ducts.

Theorchid hldroponic system is an cxccllcnt ch0icc fbr gnrningcut l'lo$ers along ryith bare n)ol plilDts in pirrticulur. 'Ilrc airn

of this slud-v rnas ti, ctaluatr thc Brotrth of tuo rare orr:hid species. -.lt rr'rlas rosea amd Drio hsiopelala, in trr0 soil less

comparcd to r lx)t culliration s.lstrm tllinB thr \["I'nlrthod.

Ke-t x nrds .- Orchirl.. Agr ir/rrs ro.\,',r. Eriu lutit,yrttah, hlriroprrnic. pol culli\ation r;stcrn. NF'l'.

l:si: i, 1, t,. llitiri:r,t (ell.Arth.-\.lllr-l.l50.lx)l hrtr)'.,11()i ors/10.51.1701hc.1.101.1.1-1.2.13-17

i:.. t &ol)t-l( {'l0N

1\,t,,st rignir)c:rnt rplant i:liriltei in lhc dciolatir,c

horticlrlture seclor is Orchidaceae. Both grou'crs and

collectors tind the bluoms to bc particularly nttractivc

due 10 thcir beauty and range of lbrms ofcolors. Glowing

orchids popularity has resulted in unsustainable rnd

ficquently illcgal hurvcsting \\,hich has bccn citcd as a

serious threat to their survival along rvith hrbitat loss (Fry,

20lli) for plants. Soil is frcqucntly tlie easiest

developnient mediLrm to access for healthy plant grou th,

it oflcrs ancholing, nutrients. air. wlter ctc (Ellis ct a/,

I964). AdditionaJIy, conventional soil bascd crop

cultivation (Opeu Ficld Agriculture) is chaliengil-v

becirusc it irjquilr'\ il lot ol rplrci, labttriirls irtlr11,6 1p4

waterlEllisct.ii, I!,()4).Thc ncrc!\it) r'f 'LrillLs' rultLrr'e

is unir\ r,idxhly itl( t.'ltsing i lir: ' illjL llt etll i,. :..tr. rr. :,'

address these coricrrns. Stril lcrs cuiture m\)itiv IUlrrs

t(' acroponics anJ hydropttttic r.lr'\)$ ina InillrnJs. 'l'he

tcnn's cl.) rliol!,g.! e .in be tl.lc(ii L';;tr.k to tli: Gt,:r k 
't 

r ri is

hydroponic and punos, botlr,-it whiclr denote ellutt
(Beibrrl, 1960; Moilu et a/, 2020;. lt is a rtrcirns of growing

plants without the necd tbr soil t Beibel. I 960). 'l crrcstrial

plants can bc grown cither with thcir mincral rools in the

nrineral feeding soltttion alone or with an inert ntcdittnl

such irs pertlite, gravel or mineral uool. Hydroponics is

I

Fig. I : Pot cultivation ol Eria lariopelala.

Hydroponic Setup and Transplant process (NFT)

Ib set up a hydroponic system (Orchid pot and clay

pebbles) (Fig. 2A-28)

These are the tbw key components

. Growing medium (such as Perlite,Gmvel,Clay and
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the process of growing plants without soil while
inaintaining their roots in nutrient solutions (Maharana and

Kaul, 201l; Steiner, 1961).

MATERIALS AND METHODS

Pot cultivation system

Pots conlaining charcoal, coconut husk, tree bark in

the ratio l: l: l, whichie.irrigated with nutrienl solution in

every 15 d (Fig. I ).

Z
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ornamenta llv valuable and distinclir e group oi blooming plants knon'n as orchids. 'l'her' .rre valued

ostly for their man j1 long-iasting flower morphologies. Natural orchid plant regeneration occurs

thn-rugh thc PropagatiOn of vegetation and the germination of reds. Both of hesc ways of orchid

r€generation ari'far too sluggish to nreet demand. The technique of plant tissue crrlttrre has been

extensively employed to multiply orchids. Orchids are normally propagatecl through micropropagation

tei+tniqne. por''suiceiiful micropropagation crrlture media is the most important components. E,"in

laiopelaluu a]nd Habnerin htterntedin are thc species of rare and endangeretl orchids of Uttrakhand region.

For in oitro regeneration and multiplication u,ere obtained 1^ Etia /,q^.irpelala on lVlS \'lcclia+ 1.5 m6y'l

BA? +1.5mg/4 IAA+309 sucrose|8.08m aBar/liter, pH 5.7-5.8 than MS Med ia+1BAP mg/l+1.5NAA mpl.

Keywords: Orchid, Eria lasiopetalum, Hnhtrtria interuedia,NAA, BAP, IAA

INTRODUCTION

The northeastem region oi Uttarakhand, IndiJ, is known for its rich biodiYersity and diverse ccos),stcms, incltLding

various si6ri$ of orchids. Ordrids .rrc .r divcrs. and fasonating troup oi flowerinH I'lants thnt can Lre founcl irr .l

range of habitatt 6om forests to m(ador{s. Clrchids nrL' disbibuted t}rrouglrout thc statc ranBlng froot foot lills to

tlE alpine region but thcir di\.ersity and abrm(lance is compir:ltivclv higher in. tll! riYerine area irnd n\,ist pock(ts of

Chaman t.,;

Landhaura' Dis

RESEARCH ARTICLE

ln oitro Regeneration of Rare and Endangered Plant Species of Orchids
in North Western Uttarakhand Region

I{cha Charrhari* and Anuradha Sainil

ir.,)o00i
\l@

ABSTRACT

66535

"*

EJ,lc-iti;
Cf.l I J'a:l

E':t'.iEaq 1 .-.r\,/;

I



Irulian lountnlof Nnturql Scietcas wusw.tnsroirul ia.o rg.in @I/ONS

\/o1.14 / lssur 87 / Dtc / 2023 llitL'tlt,ii:tltnl BimLnlltltt (Pri t) - L)ltUt t\cccss 15-ql\: /l!l;6 i)99:

- Richa Chauhan and Anuradha Saini

the forest (6)Orddds are the most colorful group of flowering plants in nature, and they mry be forrnd an1,$'here,

ftom the bopics to high elevations(3). Their flou,r:rs exhibit an amazing uriation in terms of sh.rpe, size, anrl color
(2).With excEptions in the polar and desst regions, thc family contains over 28,m0 species in 736 genera, the

majority of which are found in the moist trrlpic-\ around the globe. Around ,10 other orchid species rre, being ustrl in
indigenou6 medkine systems (7). Orchids, lvhi.ll are well-known for thcir floral beautv, are menlbors of the family
Orchidaceae, one of the largest families of mor()cots (l ). The rnro and enclangered orciid sp€cies of the Uttarakhand

tegion indude Eria lasioyelohutr and Hahtctifl irrlrrrrrrdin. These orchid species are considered to be ulder serious
' 

B[e.1t since they are lislcd as an endanSered spc,cies in Appendix I of the Convention on lnternationdl Tr.ldc in
Etldangered Species of Wild Fauna and Flora. tsecaL6e of habitat lc,ss, indi8mous populations ol lhis plant are now

aolong the mostendangered in all ofnature. Eri, Irs,.)1,.'taln is a species of genus Erid. frin is an or.hid Found Browint
'on trees li'ith creeping rhizome, about 5mnr in diameter. llotlcr racrmes arc 10-20crn long, flor,vcrd axis dcnselv

white or greyish yelloi-r'ish cottony-hairy. Plant blurms in the sprinF i!'ith seven to terelve I 25on il(rvers. Plant is

found in montane for6t of the hima)a1,as. frar Lrsioptlnh spr.cies is found in thc month oi Jlrl)-August and the

flowering time of this plnnt is march-April. Habe ..ri] ittii1,Ietli;t common\, known as vriddhi, is an rrndivitled or

loted tuberous 1poH, monopodial, perenni.rl lerr6trial or.hid. Stum 25-50cm high, leaves scaltered, flower 5cm

ac.oss, white or greenish white Florvering time of thcsc specics is July-Augusl fruiting tinle of this species is

August-Septcmber.

MATERIALS AND METHODS

Ptant mabrials and erplant prcparation

The spccies of Eria lasiopetala and Habcnntin inlenltdit wif.e collccted in thc Forest of Jeolikot Nnini tJ I Uttar.rkhand.

Root of thc species $,ere taksr and Ior surf.tce sterilization. The Root was sr.rbmcrscd into TwL'en 20 soap for'10

minutes. After that wash with water and dip into 10'/" sodium hypochlorite solution for 15 minutes. After 10% of

sodium hypocilorlte solution wash with water and dip thc explant into 70'l. ethanol for 20 mimrtcs. The root/ leaf

were then split with a sterile scalpel and the root/leaf were transferred into solidified bas.rl l\Lq medium for

protocom germination.

Culturr (ondition-

After prohcom germinatbn *iho* i'u"re plar'ed onto MS/Kundson mediunl with various auxirl and r.vtikinin

concmkdtions (Table 1), 30gm of sucrost, rv.rs ndded as a suppltmc'nt, and 5Bm of .r8ar wat uscd lo gel lhe cultures.

Beforethemedium'asautoclavedfor15mi utes,itspHwnsraisedto5.8usinteither0.lNaOHorHCl.Coolrvhite

fluor€s.ent light was used to pruvide a 16/E$our 0ight/dark) phok)period in tll{!.ulhire room trhrrc the cultures

werekePt incubatihg.

,

RESULT AND DISCUSSION

Culture initiation

En,r Insi,Tttnla ditnonshaM inditations of prohcorm initiation from the ro()t within 7-9 weeks of inoculation in both

specier. The distinct stalk and root me stems are part of the bipolar embo'onic structure knol\'n as a Protocom (Iig.

1b). Ihry arc cffcctivc tor trJll plaitlet rcg(ncr.rtion .)nd provi.l..:r lluiLk method oi propng;t111 i,ccause oi tht'ir

orgn sntion (s).Becausc protocor"E guarantee genefic stability in the regmerants, they are also a favored approach

for orchid cultwe (4).

I

Regenention

The basal full-strength MS medium was discovered to be the most effective for prototorn Pro\luction 
jn the Eria

lasiopetala species in the currstt invertigation. The be1,t response came flom iortityinB the MS meiliLrm *'ith 1.5 mg/)

BAP (6-Benzylaminopurine) and 1.5 mg//] IAA lor further ulhPlication oablc I). To increase the lrrotocorn stock,

weekly subcultufihg was done using the samc medi.1 comhination
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idmtilied promising technique for conserving several kinds of challenging-to-cl1ltivate plant species is tGsue

culfure technology. The preservation and m.rss production ol numerous wild orchid species, u.hich .trc commonly

collected in a neglig€nt way Ior commercial objstives, necd particula r .rttmtion of this teciniquc.Thc prerent rcport
gives a rapid irr a)iflo regsteration and propdgntion protocol for two species Erh listopclr]ln arl(l Hibotnria i t.:,n?tlil
whici are rare and mdangered in $'estern himalaYan region of Uttrakhand. A kev finding of thc studv is thc

standardizltion of nutrimt medium composition, which eliminates the need for multistage clrltLrre svstems by

allowing the plandets to develop fully in a single step. Since the plantlets were successfully tr.rnsported from the

tissue culture Iab to the land with a high surviv,rl rat(', this is also a comprehensive tissue orltlrre regenetation

tedmique (Fig. l\, Eia lasiopetla and Hrbpxar;r i ltyrr.di.r can be propagated in large quantities and their genetic

material may be maintaint'd adopting the current strJtcgy because there are few reports on imm.rtrlrc root cllture of
these h^'o significant sp(.ci!'s.
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Table 1.: Regeneration of Orchid species on different concentration of media

Media and growth regulator conentration (mgll) Explant Regenerntion Yo of Regenention

MS rnedia +15 NAA rn6/l+l.5BA I' rndl
Leal,
Root

Knudson Media+l.5BAP mg,'l+ i.:Naa mg,/t
Leat,

Root

Stock Solution of MS Media+1BAP nrg/l+1NAA m8,4
Leaf,

Root

Hatf Stren8th of MS Media+1.sBAP mgil+ l.slAAmg,/l
t*aI.
Root

MS Media + l.5BAP m&n + 1.5 IAA mg,/l
LeaI,

Root Plantlet 10'tt

MS Media+IBAP mg/l+1sNAA mg/l
Lea f.

Root Plantlet

r!
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Eig.l: In Vitro rc neration of Ena lasio cta la (Orchid Flant)
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t
IN'I'RODTiC'TION

/a lrtlr Conservation of Orchids is a techniquc used

to preserye orchid species in l controlled envi[onmert.

lr inv,rlves grorving (xchids in a slerilc culmr. nlcdir k)

maintain tlleir gcIetic divcrsity antl ptc'.enl thcir
gxtinction. C)ichiLIs .rrc nature's m())it cxtrlvii!'nni gtoup

of flowering pl nts distributetl thloughoul the )\ (,r ld tl.om

hopics to higlr llpine (Whitc and Sharriii, 2(nl0). Thcy

cxhibit incrediblc ranlc of dir clsity in shirpr. sizc and

colour ()1'their lloler (Joshi /r a/, 2009). 'Ihc tirntily

incluclcs about 736 g(ncra with nrrlr c than 28,0{X) specics

which are mostly distributed in the wet tropics rvorldwide

except lcw isr-rlatcd islands, polar and dcscrt rcgions.

Orchids, popular tbr their floral bcauty, bclong to thc lumily

Orchidaceae which is one ot lhc Iargcst farnilics of
monocots (Chowdhery. 2001 1 Lee el ol, l98U). Orchirls

can grow in natllre lhrough seeds but due t() litck of

suitablc hosts they don't germinatc in adcqualc numbcrs,

so still now it considered as a rarc species. This protrlenr

mry [t solvcd b1'adopting tis:iuJ cultutc t(cl']nique. ti)r

appr.r.ri.t- gcrnliDiition,rl orchid:r \cc.l\. rlicro
pt1)pirgalior) i" ap|roPriirtg fi'; irrr,llilli(i: l'.'r, ;r,tltci tltirtr

irr lilo (Alditti. i'.,79: Pll,iuI.. l0il r. I i\. ,- iirllurc

techniques have been widely used lbr the in virro mass

multiplication of several comnrercially important orchids

(Kanjilal etal, 1999).

Aeridas rosea and Eria lasiopetala orchid species

has been classitled as an endangered species in Appendix

I ofthe convention on international trade in Endangered

species of wild Fauna and flora which means, it is under

greal treat. Aeridas roseais is an orchid found growing

on trees, with crceping rhizome, about 5mm in diametcr,

flower racemes are [0-20cm long, flower axis densely

white or Pink cottony-hairy. plant blooms in the spring

with seven to twelve flowers. Plmt is found in montane

lbrest ofthe Himalayas. Eria ktsiopetalc species is found

in the nronth ofJuly-August.

N{ATERIALS AND NIETHODS

Collection and preparstion of sample

The species Erra lastopelala znd Aeidas rosea was

collectod in the Forest ofJeolikot Nainital, Unarakhand,

during the month of August. Green pods is taken and

subjected to surface sterilizalion. The pods were

submersed into Tween 20 soap for l0 minutes. After that

wash with wrter and dip into l07c sodium hypochlorilc

DOI: httpr://doi.org,'l ( ).5 l.l7(rbra.202-1.2'1. L98I
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S()ltii,oll li,r i5 ntioLrl"s.Aiicr i()'.. ol irrl ,i,:rl )( rl!l(trilc
solir:,, o ..:..1: \\i:ir ,,xlci ,r':rl -lI t1.. ,. i.t! .tri.r 7{) /

e:1.:., ,l i i r"- ,,ii:ri,la\. Tlir' ;;r,,1. ,r :;1. ll,.,r iil Niilr it

,t..rl. .c.:r1. i.,,.! rl.. noJ.rr.rL .:,.rt.l(ti .il , . . lt(lrirr',1
j\lS rrterl,llrr l'or !,.ro nltr'tj. (1.'inlin:r:(il r.,.1r ol llri,i
kt|;irtlt,,l,Li.t t,roprltilted itnd nr:lrntuin r,c tri: rrleelirrm

were usecl ls erplalt for nrulliplc shoot. Iior rttrn rrorlll

cxplsuls. thc leavcs rnd roots wcrc cut and 5nrr'r IortioIls
of shoots li()r11 thc basal parts ()i plantlcls ucrr used ar

exPlints k) induce multiplr shoors. The enlir'! pr1)ce(lLlrc

wils clrricd out untler laminal irir I'lou cubinet.

(ireen pod cullure

Aftcr ruuning tap watcr rvith tc$ drops ol'l\\cr-lr-
20 soap, thcse pods wcrc treated \vith r s\,stcrrrntic

fun-qici(le (b vistin. l.0t;. u'/r. l0 mirrl. srshcd rrith

l\trrjii Lon{rntrathD (g/l )

?{x)

800: I
,1

lvlS lvlediu+1.5 mSNn /tr t.srn8 BAt'+

30Brn Suc(lsc+8gmASar

MS Nl.'din+lnrg NAA+{).5 rrg BAI'+
l5gm Sucrose+SgnlAgllr

MS Medin+1.0 mg NAA+1.5 mg BAP+

30gm Sucrose+Egm a-qar

MS Mcdia+0.5 mg NAA+rJ.5nrg BAP+

309lll Sucrosc+8gnr aEnr

MS Media+1.5 mgNAA+ 1.0m8 BAP+

30grr Sucrose+Sgm agar

}.nudson iUcdix+1.0 mg NAA+1.0 mg tsAP

+.11)Inr Sncri):c+ltgm Ag.u

l% Callus formation fiom
Seed

Sccd

I Seed

Sec,cl

700

70{)

'7/J/.)

700

No Response

6

7

8.

17. Callus formition from

seed

Knx(l\cll N,r,lin+1.(j rn]: \AAr0.5 n,!, l]ci'
+-li,r r I Su. ro\c+8!nr,,\!ur

ll:,, l.or, ).l.,lia+1.0 n,l')i \ \r I : rrr;'i),\i
+.ll )!r,r Slri (,\.+8rrn,{tilr

Kllt),lron \lrrlia+0.5 nru \,\.\+i).5,rrl] B\P
+ 3t)3rrr SLr,.:rosel Sgnr A!rr

800

800Knudson McdiaJ-1.5 n1g NAA+1.0 mg BAP

+3(Em Su{rrosc+Egm Agar

Srock Sulution of NIS N{ediu+ 1.5 nrg NAA+ 1.5 n)jr BAP

+103m Sucrosc+88tuAEar

Stock Soluion of MS lllediu+ 1.0 nrg NAA+0.5 mg BAP

+30gm Suctrse+8gmAgar

Stocl Solution of MS Media+1.0 mg NAA+0.5 nig BAP

+3081n Sucrosc+8gm A gar

Slo.k Solution of MS Mcdia+0.5 mg NAA+0.5 mg BAP

+30gnr S!crose+8gln Agxr

Sto{k Sol!'tion ol MS lrr.dia+ L5 nrg NAA+ I .0 nr8 BAP

+lll-1nl Su(r c':'c.tllSm A g.rr

S. no Erplant No. of
explaDl

No Response

Seed 20% Callus Formation from

Seel

Secd

1. Seed

Seed 6fi)

Sc'ed

Seed

No Response

No Response

No Response

8U{)

II

12.

tl

No ltesponse

No Response

5U) No rosponse

.t00

Sccd

Seed

Sccd

t-1

No Response

6(X) No Response

6U)

100t5 Sred

distilled water to rernove any traces offungicide and kept

inside the Laminar air flow. Surfhce disinfection was

caricd out with aqueous Solution of sodium hypochlorite
and washed with sterilized double distilled water These

surface disinfected pods were cut into two halves, seeds

were carefully dissected and inoculated on differeot
mediathat is Murashige and Skoog ( MS Media), Knudson

Media (KC Media) and Stock Solution of MS Media.
Medium supplenrented with difterent growth regulators.

Culture tubes were used in this method and two pods per

tubes.

In vito regenerution ofPlant is an essential element

of Plant biotechnology. The frequency of Callus initiation

and Plantlets regeneration are influenced by many factors,

such as genotypes, types of explant and composition of
Media (Jain, t997; Chaturvedi e, .rl, 1987). Nutrient

Response

Sccd 700

5.

+

10.

27o Callus formation fmm

seed

Seed

No Response

Seed

No Response

16.
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98-lEffect (rf nrediJ orl regene[rli,,r] {,I rare orchid species through tissue culture lncthod

I

I
A. Erid lasit t'kth plrnt B,lrr rir& ptullct rcgcrlcration uf EIi.r C. /, yfro hardening of tissue culture raised plantlels

l6i<,p"tulu

Fig. I : Elfcct of MS nredi,r with l.5nrg/l NAA+ l.5nrg/l BAP in Erla lasioperah.

was a highl) si,jnificant variation was rccorded in
pcrccntagc if \r,'.-1i ;rcrmin lion anlons di{-ifr.nt Mcdia.

The nraxinrtrrr, s, iLl germinati,rr was otr.t-n ctl in jllS

Ivledia. This i),r'\i rt stu(ll c ,nclti(lcd tlri:i ii1 these

terrestrirrl rrreltirl. .,ir'riJ,t,r ,1)r({, :u'i.l Etiit !,,tio1tt'tLtlt,

Ihc il uirra sccd gcrnulatieu b), usirtg grcctt liuds is vcry

poor, slo\r, tcdlous anddifticult. Out ol rn.rny c^pcrinlcnt.

only one experinrcnt was rcsPonded $'cll from seed

germination to plantlets formation. Good seed geuttination

was achieved in MS IVledirrm supplemented wilh 8rowth
rcgulators NAA and BAP within 7 wecks. it took [5

weeks' tinre fbr their gernrination.

PLBs were forrned only il four treatments. Out of

these. the maximum flumber of PLBS was lorrtcd in MS

Medium supplenrented !vith Srowth reSulators 1.5 BAP

and 1.5 NAA. It took 20 wceks' time lrotn see d

corlposition lnd it\ conccnlratior arc consitl- r'erl tu be

nlrioi s'rurccr uf ,,ur iation io f lanl tissuc culturt ( Khltnnit

irrrrl j(i:ir,r it)911; .1,:shi 91 ll. lt)09). l),llc, rl (Lrllurt:

ntcrlir,\rth (iii;!r.:. t Sro$llrc-:f litlrrrs n.l\( l).1''r tl).cd

lor elticlelr! 1'liili rr'il(rlcn,llotl in C)r-,.lr11

Cullure co,rrlr{ir.tis

N,IS n)r' iirjrrr 11-re supl'lcrrrr,ntecl u ith l(-r,lrrl rrrcro'c

ilfld gtsil((; ilr usirr,- $!trr irllitr. 
-l-lrc 

pH rri ttt,'rIiItttr uas

ad.ju\tcJ to .i.fi ( irlcr rvith 0. l NaOI l ()i I II [- f r ior to

aulo(l.ivlllg tbr l5 rnintttc's. Culturcs !rurc r1r(ul)irltd in

cul(ure roon) with I 6/8hr t lightrtlruk ) photopcriod srrpplicrl

by cool white lluorcscent lighl.

RIiSl.: r.1'S A Nt) l)t SCLTSSI 0\.'

Grcen pocls ol Acridas ro.teri and EriLt ltsioltt'lulu

shou'ed varied lesponse on the varioLts lested nutlient

Mc-dia. Thc scetl.; \\'lrcl iuocillrted ol thcic media.

showcd lhcil flrsl r'.:\punsc.l hcrr the \ccds ht-'c.rrrc tound

and the cnrl.r).rs iirmr out ol tlre se,:ds br [ulrluling the

willl but thrs lloi-!\s wl].rt \ir') slou'iUrrl ie!ir()lrs, 1(x'k

ven Iong tirri {rri to 09 t,., lli r,tclist. Iir. ! crrrl)t\os

were lilicr L,r; -,'''.1 (Ji wr,,-L; ol iia i !r.-,uiir lrtiorl)

conYcrtcd iiri,i r,, .r,. r\rulr,l \tru('liiiis a llr,. irl])r(ii\)rn

like bodies {Pt-Ll ,. hut orl) ir lr'.\ lr! llnrunls 
-l-hrre

germination to PLBs formation. Fig. I B shows the

enlarge view of protocorn like body with clear shoot apex

and rhizoids region after 22 weeks of seed germination.

MS Media with growth regulators NAA and BAP are

the best tbr growth of plantlet (Fig. I C).

DISCUSSION

The choice of culture medium srongly affected

germinalion, presumably because of differences in th€

balance and supply of organic and inorganic nutrients
(Arditti, 1982; Arditti and Ernst, 1984; Zeigler el a/,
1985; Van Waes and Debergh, 1986). According to Yam

e, al (1989), the nutritional requirements ofgerminating
orchid seeds vary due to their physiological state and this

may be species specific. The nutrient requirement of
orchid seeds in terms of quantity as well as form may

vary at different stages ofdevelopment (Arditti and Emst,

1984). Yam and Arditti ( I990) also reported that many

tenestrial genera of Orchids are difticult to germinate

and these difficulties have often been attributed to the

development of inhibiting factor in their embroys.

CONCLUSION

Different culture media with different plant growth

regulators have beefl used for efficient plant regeneratio[

,-, w'
b.'

a

C
I

II

of Orchid Plant species i.e. Aeridas rosea and Eria

lasiopetala. Among different combination of culture

media with the combination of diffbrentgmwth regulators,

MS Media with growth regulators l.Smg/INAA+ l.5mg/

I BAP give the best result compnrc to other combination.

This can be concluded fiom this present study that the ill
virro propagation of this orchid species is very difficult
and slow (Agarwal et ql,20OB) also reported that the

Complete in vitro seed germination to Plantlets formation

takes about one year. The in vitro seed germination is

slow not only in A eitlas rosea and Eria lasiopetala but

also in the other species of Orchids (Vaasa and

R<rsenberg, 2004: Vij et al, 1995) also reported that the

in vitro propaEation using green pod culture was time

taken and slow. Research on in vitro germination of

terrestrial orchid seeds is often a long, slow process due
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to the considcrable pcriods of time reqrrircd l-or

g(rn]lin tion to occur. Conclusivciy this study ii,rlrcatc that

this spccics is slou growing irn,,l requirc [lot( rllut ()t'lc

vcxr lbl tlreir conlplrte pro!,. is lhilt is sced st rrrirration

\Ill Lr. r r.\,1 . ,,l

.,!r(rla(1i,.: lr(ri: 1,r,J!,\ rL( (,.1 1,,r 1r.l ,. rt! lLr .n. ill
1r.ri.1.,,,.. .ri!,-l ( ir t ,rl rt Llrl \llrlr.,,,!lr\.ri. \.. l-.r,, ll:, ,.1.

lliiri(l\\rf(li.trLl 1L,r Pltrr irirrrr l.ri. lir;rlitr.. rrt llr. r , lrlrile

t{ i.l Ll{i. \ 1 ;.q

\r\'lr , r', r

,lrll, I\

t

'il

(.,,,,.,,
1,.::

!i,. r ., ri, \ , \ \ r'.

,l

'l'", 1)... ,,1 .

t.i
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Abstrrct

food allicts human nature to a greal exleot. Food and nutrients chosen by humans alle,rt their mental health. Nutrients present in food have

positive atrd tregative effelts oo a persotr's Drental lrealth. Speci fic Dutrieots are cognitive ofpersonality. Affect processes atd emotioas, orainly

inpatients with mental development, omega-3 deficiency and other nutrienls are found.The main objective ofthe present study is tocritically

study various researches showing the relationship bctween food and menral partner, to find out how food a.rd mental hcalth are relatei and hor,

food affects mental disorders.
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Abrlracl -

I-hc l-.rbnrry u rll phry u vcrv crur:lnl ro,c rn thc r:xlcnston uxl modrlicotion of linowledge.'l'he

growrng nctd lirr knrr*lcrhc numgcnllttt htts lnflucr.*:cd r:vcry componcnt und oJnnrtion of r library.

Knorvlcdgc mirnl3rnrent rcqurrcs. nrore cll'ctttvc mtthtxls oI informatit-rn hundhng ,spxdy ranrfer

of inlirrmrtrrln nnrl InLrng oltnliumalrrn rvtlh rnltvrdunl-r nnd tlttr u"ttviltr Kanru lcdgc mnnagetnent

r.i a ncn'h cnrcrBrng rulcrJ rscrplrnlry- busrncs,i mtdcl thlt has lnoxlcdge wrth the hanrc wort ot .rrr

(rrllunuull()n Knowlcdgc rrrnRugcrnenl rnuolrts pcoplc trrhnologyand pn,.-erscs rn psrts. rl l(}ts url

lwo found$trrlli lirst uttlrrrng rnd crpkttttng thc ofgonlalr()n rnformotion,sd.'ond lhr,. npplrcalron of

Jr$plc's skrll.talcfiLs lhi]uFhl, rtlurs, comltrrlmcrtt, Rrou!1ru(rns !d tnrsgioltron tlw advancerncnl of

inlirrnutron corrrnrunical ion lrlhrrrrhrgy l('1. mog of lhc sourrs orxl rcading matcriul urc avoilatrle in

clccttonlc li.rnurl rvhrrh r'on h(. itrrcrsri through onhnc und oflliru: both. l.lsL-tranic rLsou]c$s orr

hecomrng p4rulnr duc lo tr'cluxrlrrgv clutngcr imd trdutr*-cm$t norf, rn pn'sdnl s('tnario rre arc gblc lo

gd clcrlronrc- rcr{rurl'cri rnururgcmcnl aeross thc wonl rtrth rn ll.w mrrvcmcnrr. l.ilcclronrc rcsour(Ef

mlmoBentcnt lrc hccornrng morc;urpulur duc lo rlr c$sy lrtcs$ end trmr sarrng l)uc lo cnormous

growlh anrl conlrtturlu$ tlcvch)F.t(nl rrl''lcchnol(4ry thc rolc of lihnrry

Kcy wontr : Kno* lrtlge nr nagrmcnl rn hhrary, lyp^r of knowltdge mandgemcnt, l\,lodule of

\nowlcdgc [urnagr:mcnt. lCl' rn lrbrnq. ()h.lcetrvc of lC[. l.rhrury .rd rrformstron proferrion.

tiler,tnnrc ft:s{rurccli nurnrBcmdnt . lrTEs ol'l:lu,.lronrc Rr,sourccs.Objrstive ol'l'lleclronic rcsourr:cs

mflnu8rmcnl \!.rrlfnr

lalroduction r
Knorvlctlgc ph1 urrtl rnrprrtnnl rolc rn nuxlcm world oforganrzation knorvlulgc managemcnt

rv&s sl{ncd und prrpulir ln thc husrnulir urrrd dunng rhc lurt dccartc of thu. ]0 century lt wuc 0re

hr.oitnl}i,i s ord lhal lirsl rcr:ogntrc lh'r' rn4xrrtont oltnorvlerlgc tn thc 
-{i[rbrl ctrrnorny" of knrwlcdgC"

(tt; -2 q[S"1rr"ntlrrr !llIJ. \ol. ttt. lSSl ],.-J({t
a./ 

-------=-

\-._-_,2

/"/

hips://web.whatsaPP.com
1t1

hano

{{cr



518124. 12:08 PM sociakesearchfoundation.com/new/coauthorcertillcates/index.php?editl D=8744

,{9
r.S

+'

,$le.( 
tlttio nal Jou.,q/

9er{i/icale o/
Datrtet

T'

gv The Re a

--\

olo

4fris it to cciilg tffat tffa papil tittod engft'Oun-frUIr+tsfrCtrdl${Ifu67
ET fr Bi'o firtrq of&sfi 6T frqqn

frat 6een pu6{lsfro6 in our ?eett fredcuzd lfr{ueedl*uaUoaal t4urtnol
ool. .4111. iouo ..y,;1.... monlff .p2g711orv... Jcat..?0?4..........

€fra menlioned papor it mcatarc{ apto lffe rcquircd.

Authors

qnfiqrqr
gdr{rfi qqq l
ttsfffrfr'dnfrqFT
qr+oreqorEercq.dnattt

+{C{{+0 BiRrtE.qrd

tr{<gn'R
g6rq-6$rffl
rrqffitrtnfrqrq
qeqilf,qaft-qrgq,cu;.fr{r

tr+grdtfr.ur, ruis. una

, /: '.:

Ot *,aleev oiictrr
{}.ditor Sr rrrli rr ,

\__rd- ry- -
Dr-.Ark5liaumrr

PrBild€rt
Oc. aba 1lrtpalbl

(\ i.e-Pre!idcnt)

(

Arrih aolo 9v

I

a

SJII

7.308

!IJ IF

402

u?gtuaoJo..oat

lndexed

a

ISSN

2156J397

https://socialresearchfoundation.com/newcoauthorcertilicatedindex 
php?editlD=8744

1t1

a
a

RNI
O

l

.-'---,N-
2j::_- I -,--\

hyalaYei

l[arakhano



Contents Iisls ev.ilible al

Materials Science in Semiconductor Processing

journal homepage:

SiNPLs/CoPc hybrid heterostructures based photodetector with low dark
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l. Introduction

Thc photoderecor (PD) is a vcry i$porant oploclectronic device

rnd one of the forcmoGt corrrponents In numcrcus lpplication, such ss

oprical cornmunlcatlon, ima$rl8, mlsslle launchint, eivircomenl

moflitoring, finger prlnt detcrtion systcms and bioloSical sc$ing [: i].

sinc€ the lare 1950s, sillcor (si) has beln one of the most allurin8 ma.

tcrials in semiconductor induatries duc lo it Srcilcr abundancc and

ercellent srabilicy, and il is still beioS used as a dominan! malcrial in

vodctf ofclcclrcni( applicrtions [.1 :r]. Thc annual msrkct ofclcclroni(
prodlcts contsinlng Si based PDs h&s b€en estimatcd at about several

blllion dollar6 [71. ln fte last decadq onedimensional (lD) si nano'

structures such as Si nanowi;es (Si!.IWs) and nanopillaB (SiNPk) have

be€n widely invc.ligated and explotted for PD applications owing lo

their unique prcpertiB soch as slrpcrior liShl trappin& quantum

fabricaUon ot hybrtd hctcrostructurcr, coruirtinS of two diflrenr nanGtructurcd ruri.rlah r't a. dfici.rll
spproa(h for furth€r improvirS pholod.trdint performan c o!!r their irdividual cou erpsri!. ln thi. Fp.r. wr
dernonrtrate the hbricadon of an inoraaric-oBanic hybrid heterostr{cirre compti6inS of Si -nonopillaE (StNPlr)

and cobak phrhalocyanirc (CoPc). Phorodcte.riry pcrtofmamc oa SiNPk/CoPc hcr.rodmctuft is iovcrdSat.{
in photo.ooducdv. modc. lt crhibiE a low dart crncnt of2 05 x lO 3,4 and cnhanc€d $Niriv,ty (-4.5 rinE)
in contmst lo pristinc Si,'{PtJ. Stpprrssio. of dart runenr wilh pnhanc€d serBiti!,r} is Mrib"d h lhe rransfer of
€le.troN froft SiNPL.s to CoPc lnyer rod th€ir trappirg in diiorder ststes p.esenr in CoPc layer. Th€ procear of
clcctron rraniftr is confirmcd by work funcdon mc63ur.m.nts Thc6s ftrulB lndicatc thrt by snployint hc!-
dostructure maihod, thc trap 3totcs on_sioati'l3 from tha non-Unifolm molcorlor packins ot orlEDic rsnl-
conductors may bc ured to funhcr impro!'! th€ pholoddectint pcrformrncc of onr.dimerlslonal n nofiudurd
mltcrials Addltlonally, rhe lont-rerD nablliry of rh€ SlNPli/CoPc hlrenxrrucruE wis ev.luand by Gxposlry h

to nbienr toDdiIiolr. for 20 dati.

con-finement, er(ccllent aitireflection alrd aficicnt charge transpon

[.1 a]. Additionally, I D nanostructures can ar(tend lhe llf€time of charSe

carriers, ard providc srai8ht patlE for chsr8e conduction, which makcs

them exceptionally advsntaSeous for corat uctinS fast and hiShly scn- V
silive PDs [!,1 ]1. This hss led Io lhese nanoslauctuaer beint see[ as very

promisint building blocl6 for PDs and other optoelectronic applicatiorB.

To improve PD performance {nd resolve the issu€s associat€d wlth

the Si s ab6orption limit, lD Si nnnoclructures have been hyb.idizcd

with other low dimensional matcrials includiru plasrnoaic met l NPs

dc{omted siNws, corc (SiNws)-shelt (cu-nanofilm) sttuclurcs! 8ra-
phcne^iNwshelerostructure, Sl!,Iws,/organic hc!€rostructurc, etc [',''r,
rl iirl. lte researcherB have reported differefll mechanism for

imprDved PD performance of these heterostrucore!, Por instance, metal

NPs helps brosdening lhe absorption of litht in NIR region vio litht
lnduced surface plasmonic electron injearion into SiNWs I ll. HuanS

' ConllDoidlnS .utttc.
ra Co.]?.pddiag srdtor.
." Conlrpqdiry eudDr.

I Peul 8ch.rr6 lnrdtittc 52:,2 \ri[i8!,l Psl, SwlE rlrod.

hlr$:.,1t,r.or!- t ().I () 16..;. sp ?ii.l:i l a r.,ir:

frc(drrd 3 JiDllrty Z)23; R..dv.d in rcviEd fonn 23 Apdl mB; Ac.t?ted l'l M.y 2ozl
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CaCOr-TiOz IMPREGNATED AIOE VERA-ALLYL
METHACRYLATE ANTIMICROBIAL NANOEMULSION FOR

COATING

Payal Devir, Jaspat Singha'r, Sundeep Kumar2, Mayank Kumar Malikr,
Purnima Sundriyal3, Shailjaa and Sanjeev Kumars

lDepartment of Chemistry, Gurukula Kangri (Deemed to be University),
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2Departrnent of Applied Chemistry, FET, MJP Rohilkhand University,
Bareilly-243006 (Uttar Pradesh) India

3S.M.J.N. PG Coltege Hari dwat249407 (Uttarakhand) India
4M.M.(P.G.) Collegc, Satikund, Kankhal, Haidwar-249408 (Uttarakhand) India
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ABSTRACT
The presentwork aims to utilize AMA./MMA-/BA/AIoe Vera (AMBA) nanoemulsion for the preparation of sustainable

antimicrobial coating matcrials. The AMBA was slnthesized using a semi-continuous seeded emulsion
polynerization methodology. The developed coating material has been synthesized by SEM, DSC, TGA,/DTA, XRD,
and FT-IR sp€ctroscopy. Some properties such as viscosity, hot box stability gloss retenlion, solid content, freeze-

thaw stability, scrub resistance, elecfiol]tic stability, weather resistance, solvent resistalca, and opacity ofthe coating

material were also investigaled. It has besn found that the coating deveioped with a 70:30 mooomer ratio shows the

best rcsults the with highest antimicrobial activity.
Keywords: Aloe Vera, Sustainable Coating Materials, CaCO3-TiO2 Composites, Antimicrobial, Nauoemulsion.

RASAYAN I Cnuz., Vol. 17, No.2, 2024

INTRODUCTION
Over the last few years, antimicrobial activity remained the most fascinating characteristic among the

coating materials. AIoe Vera has been evaluated to exhibit anfi-tumor, anti-fungal, anti-cancer, anti-

inflammatory, antidiabetic, anti-aged, anti-oxidative, and antimicrobial properties.r-8 However, few efforts

have been made to synthesize a crossJinked polymeric network of Aloe Vera. So, it encouraged us to

conduct a thorough study on the synthesis of the copolymers derived from Aloe Vera and also explore their

vital role in the field ofnanoemulsion and coating. So far, no work has been carried out on the synthesis of
materials with antimicrobial coating of AMBA nanoemulsion. Acrylate-based polymers and copolymers

have been widely used as polymeric binders for coating material.qrs Acrylic binders were prepared using

different industrial ingredients in the coating materials. Several research groups have been trying to

improve the different properties ofan emulsion including mcchanical, optical, and weather ability via the

addition of nano-fillers.ra A semi-continuous seeded emulsion polymerization process was used to

synthesize the allylic or acrylic nanoemulsion and considered as a binder in the combined form i.e.,

poIy(BA,IAMA,TBDA)) and poly(AMA,/BA)rtt6 and also AIE polymeric nanoparticles with a susceptible

AIEgen prepared in miniemulsion.e Because of the imprwed mechanical, physical, and thermal qualities,

CaCOr has been broadly employed as a less expensive filler in polltners.rT-re CaCOs is abundantly available

in earth's crust and carries a relatively more positive charge than negatively charged TiOz, which results in

the electrostatic interaction among them at the neutral pH ofpaint.2o2r The main use of TiOz in waterborne

coating is attributed to its high refractive index, good dispersion, and less precipitation.e'22-23 The stability

of both CaCOr and TiOz in water-bome paints is very poor. So, the composite pigment with high stability

is quite desired. Consequently, numerous methods for making CaCOTTiO? composites have been

discovered.2a'26 MMA as the "hard" component and BA as the "soft" component are considered to achieve

@
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Excessive attefltion is beirg paid to the phytoremediation

approach as a potential remedy for hcary metal

contamination of industrial soils (Waseem el o1.,2024}

Antluopogenic activilies such as industrialization, mining,

smelting, chomical fcrlilizers, pesticidcs, buming of fossil

firels, and municipal trash have all contributed to the global

pollution surge that has occurred sincc thc beginning of the

20o c€ntury (Ozyigit et a\.,2022). widcspread farming and

rapid industrialization led to a risc in various pollutants in our

ambie clvironment mostly in soil snd watcr. This could be

hazardous or havc ncgative impacts on thc envircnmcnt's

liviog thirgs (Mmolawa et dl.,20ll).

According to Chao e/ al (2014), heavy-melal pollution

is the term used to describe uusually hig! or extreme levels

of metal pollution in the soil that arc brought on by human

activity in thc cnvironmcnt.

ISSN 097:t-rt9l:l / CJSSN m76-J384

Phytorenrediation of Zinc and Lcad fronr Pollrrted Soils Llsing Sunflowcr

KHALID STANIKZAI', SANJEEV KUMAR" SONU DWIVEDI3 AND AVNISE CHAUBAN'*

'Department ofEnvironmental Scicrce, G.B. Pant University ofAgriculture and Technology. Uttamkhand, India

'Dcpartmcnt of Chemistry, Chamanlal Mahavidyalay. Landura. Haridwar, Uttarakhand, India
rDepartrncnt of Chemistry, DBS (PG) College, Dehradua, Unarakhand, India

rDepartrnent ofEnvilonmental Sciencc, Graphic Era Hill University, Dehradun, Uttaokhand, India

Artl.lc CltroDicl.: Rclciv.dr 2.r D".10"!; R.vis.dr :i D( :02J, Acc.D\.d: 2E DK 2023

ABSTRACI Phytorcme-diation is a ncq cost-effective renrediation technique. Sunflowcr. a plant grown in Pb- and

Zl-contamioated soils, utrderweEl pot Eiats to qxamioe its biomass ahd dctennille how wel I may renlove the metals. Accordidg

to thc 6ndings, thc fresh and dry weights ofthc dcveloping plants gradually reduced. as thc amount ofheavy mctals in thc soil

increased. Thc fresh weights ofthe shoot and root were dccreascd by the application of835 nrg/<g soil of Pb and 598 mg/kg

Zn. The maximulrl concediation oflcad and zirlc in the shoot (146.27and 277.83 mg,&g) and reqrs (58p.77 and 287.97 mglkg,

rcspectivcly) was rccorded in the plant cuhivated in contaminatcd soil. The root growing on soil trcared with 835 mg&g had

thc maximum bioaccunulation of lead, Thc control soil had the longest plant shoot and root lengths, aysraging ?J.67 cm

and 9.5 cm, r€spectively. Under a soil Pb concentration of 835 mg^g, thc shortest plants had shoots that Ineasuled 58.5 crr

and rcots that measued 6 cm. Sioilarly, whstr thc soil was tre8tcd with 598 mg/kg soil zinc, thc plantt shoot aod root

decr.ascd dramaticatly by 55.67 cm and 7 cm, rcspectivcly. As a result" the study shows dtat sunffower plants wet! bencr at

absorbing lead and zinc, and wc rccomnend using thcrn to clean up soil tliat has becn contaminated with these metals.

KEY WORDS Sunflower, Healy Metals. Lead. Phytoremediation, Zinc

MATERIALS AND METHODS

tCorresponding author: E-Mail: av[ishcbauhan-in@yahoo com
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Soils Using Sunllower I Enu Bio-Sci. 37. 119-126. (https/doi.or8l10.5946?/J88S.2023.17.1 I9)

INTRODUCTION Using pla[ts to eliminatc, clcansc. and ifimobilize

environmental contaminants ftom soil. water. and sediments

ale known as phyroremediation. An accumulation of heara

etals has been seen in various plant species during their

natural processes (Ashwihi ./ al-, 2Ol4). According to

Muddarisna and Krisnayanti (2015), heavy mctalbuildup has

becn idcnlified ill more than 400 planl spccics to date. Plants

expenehcc stress when exposed to high concentrations of

hear), metals. Cenain plant species. although. arc able to

absorb healy metals without displaying aay sigrls of stress

(zfhra et al..2O2Ol.

o)
Soil Preparltlon rnd Pot Experiment

The soil was collected fronr the Crop Research Cenler,

G. B. Pant Universiry of Agriculture and Technology, for

pots experimcnt. Collected soil was air-dried in thc shadc of
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Mathematical Achievements of Indian Mathematicians
Dr. Terun Kumar Gupta

(Assistant Professor)

Department of Mathematics

Chaman Lal Mahavidyalaya La ndha'$a-247664,
Haridwar (U.K)

Abstract
Ancient Indian mathematics plays an important role in modern education as it develops

the thinking skills, imagination power and also sharpes brain.Ancient Indian

mathematics is boon for computer programming and it also helps to develops new facts

in science and technology It should be involved in modern education then only it will
correct to say relevant.

Ke).rvords: Indian algorithm, identity, Current mathematical symbols.

l. Introduction
Indians have a long history of using mathematics. Fire altars were constructed using

Pythagoras theorem long before P).thagoras. A decimal system for weights and measures

was used in the Indus Valley (2500 B.C.). Numbers in multiples of2, 7, 10, 100 and

even one million are found in several books, including "Narad Vishnu Purana" (1000

B.C.), "Anuyog Dwara Sutra " (100 B.C.), "Laliwistara" (100 A.D.) and several

Mahayana Buddhist books. "Anuyog Dwara Sutra" also gives multiplication of square

roots. Basic use of logarithm appears in "Satkhandagama" (150 A.D.). The Bakhshali

manuscript (200 A.D.) found near Peshawar in Pakistan includes fractions, square roots,

quadratic equations, simultaneous equations. arithmetic and geometric progressions

etc.I l0]
Aryabhatta (499 A.D.), a great Indian astronomer, wrote I l8 verses in "Aryabhattiya"

which cover several areas including arithmetic, algebra, plane and spherical

trigonometry. It includes continued fiactions, square roots, cube roots, quadratic

equations, sum of power series and a table of sines. He introduced the Kuttaka method
(breaking down oforiginal factors into smaller numbers). He gave the circumference of
Earth as 4,967 yojanas (24,835 miles) and stated that Earth moves around the sun long
before Copernicus. [5]
Brahmagupta (628 A.D.), another eminent Indian astronomer, wrote
RrdhmaSphuta,\iddhdnla ", containing 25 chapters in which he gave several rules for
arithmetical operations involving zero. He solved several quadratic equations and gave
both positive and negative roots. In his book, he aiso solves several indeterminate
problems. [3]
In addition, he worked on trigonometry and gave the area ofcyclic quadrilaterals and the
interpolation formula for computation of Sines. In Astronomy, he dealt with lunar
eclipses, etc. He introduced some symbols in Algebra, but it was mostly syncopated.

other Indians who made significant contributions to arithmetic/algebra include
Varahamihir (505 A.D.), Bhaskara I (680 A.D.), Mahavira (800 A.D.), Madhva (850
A D.) and BhAskara X ( I t 14 A.D.). Mahavira wrote solutions to several arithmetic
operations, including fractions, permutations and combinations, and areas of ellipses.

,/,
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The works of Bhaskara ll include Beej ganita (algebraic root extraction), astronomy. the

solution to Pell's equation, solutions to indeterminale problems by the Chakrawal

rnethod and Diophantine problems. He broached the fields of infinitesimal calculation

and integration. He postulated the existence of Gurutava (Gravitational attraction).

Destruction of several Universities by Muslim invaders around 724 A.D.. 786 A.D. and

1200 A.D. brought an end to India's dominance in the field of mathematics. It]
During the 81h century A.D., several Sanskrit works were translated into Arabic in
Baghdad. (Baghdad means "gift of God" in Sanskit.) During the 9th century A.D.,

Caliph al-Mamun established a "House of Wisdom" in Baghdad and invited scholars

from many countries, including India, Persia, and Greece, etc., to translate mathematical

and other works into Arabic. Persian scholar al-Khwarizmi wrote about half a dozen

books on astronomy and mathematics.

His most famous work, "Hisab al-jabr wa'l muqabalah", was written around 830 A.D. It
consists of six chapters, each dealing with a different formula. Muslims give him credit

for the invention of Algebra. As per O'Connor and Robertson, researchers at the

University of St. Aldrews, Scotland, al-Khwarizmi visited India and took with him

several mathematical works to Baghdad. His book on Algebra was based mostly on the

works by Brahmagupta (628 A.D.). Most of his Algebra can be described as

rhetorical.[5][8]

Muslim scholars never developed symbols, which were necessary for advancement.

They also rejected negative roots of quadratic equations, although they had learned from

Hindus. as per O'Connor and Robenson. However, they improved upon the Hindu

number system and the positional notations. Other notable Muslim scholars include al-

Karkhi (953 A.D.), Omar Kharyam (1050 A.D.), al-Tushi (l135 A.D.) and Jamshid al-

Kashi (1380 A.D.). The work of al-Khwarizmi and other Muslim scholars reached

Europe around 1200 A.D. and they mistakenly gave credit for the invention ofzero and

other numerals and Algebra - to Muslims. On the whole, Muslims' contribution to the

advancement in Algebra is very small. The real credit should go to Indians.

Here we describe some Theorems, Lemmas, formula and Algorithm given by Indian

Mathematicians. They are very useful for modem mathematics.

2. Theorem (Brahmagupta'sBhdvand)

If x12 = ryrrz +m- k= l, 2, then x= Nyry2 +x,1r, y= xry2 + x2yr, m:m1m2 satisft x2 :Nf
+m.

Above theorem states that the solution space of the equation Ny2 +m=x2 admits the

binary operations [2].
(xr,yr.mr) * (x2, y2, m2): (xry: +xzyr, Ny1y2 +x1x2, m1m2)

3. Brahmagupta's identity rrd Bhevann

The equation *r Ny'=6 was lackled by the Indian mathematician Brahmagupta (620

A.D.) in his treatise BrahmaSphutaSiddhanta Brahmagupta considered the identity.

(\: -NyrXp2 -Nq?) = 1xp+Nvq12, Nlxq+vp;:

(xr-Ntr)(pr Nq':)=txp-Nlo)r Ntxq-)p)' (l)

From this two equations we see that if x: - Nv2 = I and p2 - Nqz = I

- 
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-
(xp+Nyq)r - N(xq+)'p)r = I

(xT -Nyq): - N(\q - )-p)r = I

(2)

So if (y.xt and (q,p) are solutions to Pell's equation then (qx+py.px+Nqy) and

(qx-p),px-Nq)) are also solutions. This is important fact generalizes easily to give

Brahmagupta's identity. [2][4]

{. Generalization of Bakhshih iterative formula

Ib,)'
lrAlb

2A. e* !'2

Let f(\)=\2-N=o= )A

bi = i (i\ar) fmm l lo l0)

u'lrcrc:A2 < N aad as close as possible lo N

5. Comparative study of Bhlskara's Kuttaka method with Europe.n method

for solving Diophantine equation

Linear indeterminate equations in two unknowns were solved for integral solutions by

Lagrange ( 1736- l8l3 A.D ) using the theory ofcontinued fractions.

By successive division a./b is represented by a continued fraction (C.f) and the

convergents of the C.f are found

al
Where the rational numbers a,.a1,a.,..........an are the

b I
il: t i

'l
ar * ,'"""' 

I
on l*

atr

successive ouotients of 1 .

D

It is known that any rational number is expressible as a finite simple continued fraction

where !L = ar ;& = 
aral +1........ pn a 

are called the kh convergents, k=1, 2, 3... .n. It can
QrQ:a:{ub-

be shown that prqr, r-erp* I =11 according as k is even or odd. [ll]
Now, we have l3x-5=l7y we find that |=o*-f =o* ', the convergents17 rr I r* |

;,1 l* I, ,*l
0 I 3 13 0 I 3 t0 13of the continued fractions are

4' t7 l 'l'4 13'17
and 13.4-17.3=1, 13.13-

17.t0:-l Hence for the first equation a solution is (20, l5). The general solution in
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integers (given by t=-l) is (3, 2) and the general solution in positive integers is x=3+17t,

y=2+ l3t (t:0. l. 2, 3... ...).[8][7]

6. Bheskara I's Sine Approximaiion formula [6][9]

RsinQ=
RO(180 - O)

4{40500 - o(r 80 - o)}

0(r80-0)
Where 6 is in degrees

sin0 =
4{40500-0(180-o)}

This formula is applicable over the interval [0,180]

7. l-ather of Numerical Arralysis

Brahmagupta (598-668.C.8) one of India's most famous Astronomers and

mathematicians, made significant contributions to Astronomy Arithmetic Algebra

Geometry and Numerical Analysis. His two classic works on astronomy and

mathematics were widely used throughout India and were instrumenlal in spreading the

Hindu number to the Arabic world. One ofthese books was the oldest known manuscript

in which negative numbers and the number zero were used in arithmetic computations.

He developed sophisticated algebraic techniques for solving indet€rminate linear and

quadratic equations. In Geometry, he produced theorems and formulas for estimating

square roots and approximating the sines of angles established the field of numerical

analysis. First time interpolation formula in the history of mathematics gave the

Brahmagupta. Details has been shown [5]
That is Indians were the first to develop the interpolalion theory in the history of

mathematics.

In india, work on higher order interpolation staned around the same time as in china. In

his work Dhyangrah the astronomer mathematician Brahmagupta included a passage in

which he proposed a method for second order interpolation of the sine and versed sine

functions. Modified the original Sanskrit verse given by R.C.Gupta [3] anived at the

following formula.

F 
':f(xo r(T)-f(x )-:l^f(x, T) -Af(xo)l ,:^ l^f(x,,) Af(x" T)) with

)-z
Af(xo)=A1J1;,,*1)-f(xr). ln a later work. Khandakhadyaka(665 A.D) Brahmagupta

also described a more general method that allowed for interpolation ofunequal interval
data.

Concluding Remarks

Terminologies ol Indian scholars are just a fundamental part of a complete
system of Nurnber theory (In regarding to indeterminate analysis) which is far
more systematic than the 'Modern system'. It is also seen that ancient Indian
mathematics techniques are complementary direct and easy It is therefore seen

ISSN : 2347-9892 :
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that the above algorithm formula, methods are much faster and easy than the

European methods.

. The concept ofBakhshdli square root algorithm can be used as an important tool

worldwide in Numerical Analysis ifthis concept is introduced.

. The Indian achievements on Pell's equation lend to overshadow the fact that

ancient Indian algebraists had produced a large bulk of work involving ingenious

solutions of quadratic indeterminate equations

. Indeed, Brahmagupta's Bhavana is of paramount significance in Modern algebra

and Number Theory. The Bhdvand influenced, directly and indirectly, subsequent

research on indeterminate equations by Indian Algebraists.
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Abstrrct:
Women play an important role in each part of life there by nceds an extraordinary harmony betweer work, individual

life, day to day tife and public activity. A lotal pioneering improvement in a country can be accomplished by the interest

of ladies and accordingly fte development and improvem€nt of ladics business peoplc should be sped up- Women

entrepreDeurs necd to find an equilibrium financially and monetarily both, home ftont and profession. It is generally

really smart to be dynamic ard teach a propensity to be part of nearby organizations of Women entrcpreneurs. This

assists with improving the job of ladies Business, where their self possessed business includes straightforwardly the

approach producers at neighborhood, local what's more, public lev.els. Ladies Business visionary is an individual who

acknowledges provoking job to meet her own needs and become monetarily free. ln India, an enormous level of ladies

vcutures are miniahrre endeavors that tadies embrace as a consrained financial action. There are likewise a few other
plans of tbe public authority at focal and state l€rrel, which give help to setting up preparing and pay producing

cxercises for poor ladies to mate them financially free.

Keyrvords: Women worker, Equilibrium, economic activity, efl$eprefleur, Ventures,public

Introdu ctlon:
Women crrtrcpreneurs in lndia are brcaking barriers and making significant strides in the business world. The progress
madc by womcn in various fields has led to increased support and encour&gsment for those who wish to establish
tbemselves as successful businesswomen. To facilitats this growth, the Iadian gov€mment has launched several
schemes spccifically designed to empower women entrepr€neus. Today's female ent€preneurs have found success in
previously uncxplored fields in the food, cosmetics, tourism, sanitation, IT, automotive, and ever innovative industries.
According to World Bank pmjections, if half of lndia's workforce is made up of women, the country's GDp may
increase by 1.5% points. By dcveloping lending initiatives for womel, the Indiaagovernment has also taken a proactivi
approach. When it comes to obtaining the f,rnding needed for their entepreneurial endeavours, these programmes for
female entrepreneurs will be quite beneficial. Women eotrepreneurship is a crucial aspect of ecrxomic jwelopment 

and
gender. equality ln Indi4 thc government has launched trumerous initiatives to .upport women entrepreneurs,
rccognizing thcir potential to contribute significantl_y- to the economy. This paper aims^io provide a comprehcnsive
overview of these initiatives and thcir cff$tiveness. women enrcprencurship is i vital component or e"oio.ic g.o*tt
and social progress in aay sociery. In Indi4 the role of women entrepreneur; has gaincd .igrina-t att.ition io .."aot
l-:*'.&1Y"n -by-.tLe 

understanding that women's economic empowerment can le"i to bro"i"r e"oromic aev"lopment.Historically, Indian women have been underrepresanted in the entrepreneurial tandscape au" to 
"-my.iaa 

or.o"io-economic barriers, including limited access to education, frnancial resources, and market opportuni;es, as we1 aspervasive gender biases. Recognizing thesc challenges, the Indian govemm€nt has initiated u'.-1" oipori"i.s 
"na

programs aimed at fostering a more inclusive entrepreneudal ecorysfi.

Rel'lew of Literrture
Chandra (2008), empowermenr is defined as the process of ty building, participarion, and controt ODtransfomative actiotr. power rclated to x,omell refcrecd includes ty, market and the ststeGanesamunhy (200E) determincd the major factors ofwomcn em in India. The empowermetrt of women in anation by economic, political and social identity. Study considered mqNuremsnt facton such as secunty, Justice,safcty, information, lcgal aid,
status of women. GovemmeDt has initiated different schemes to

matemal health, nutrition, educa uon, access to credit, marketing and socto-economic
empower women in different states of IndiaChandra (2008), defined the

that womcn empowerment in India

empowermenl and discussed the empowermeot involves powcr to, power w
rs a measure of capacity building,

ith, and powerwithin. It was analyzed

on and dccision- making power. It involved psychological empowermen ab ility to asscrt oneself androles

(201 l ) anall.tica[y reviewed '\romen's empowerment in India an . Study summarizedwomen empowerneot at dre national, rf,ndr
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Govemment lniti{rtives for Women Entepreneurship in lndia

existing significant gaps between actual practice and policy advancements at the local level. Indian society dcpends on

different variables like location, educational slatus, age and social status,

Sarkar (2015) described briefly on women ompowennent, status of men and women, educational achievcment,

oppornmities of higher status of living, women participation in social and domestic activities, deprivation of various

scopes for women in hdia. Situation ofwomen in 2015 showed that education is essential for women to raise living

standard, very less women have achievcd the highest positions in various fields in nation.

Khaparde (2020) discussed about the reflcctioo of empowered women, those are more confident in aniculating

thoughts and havc productive actions. These women promoting the structure of morc inclusive, creative, progressive

and generative in naturc. It was found that Indian wometr treated as objects ofpleasure and have lost individual identiry

and fundamental human righs.
Arulsuki jothi (2020) studied the introduction of women empowerment in sixth five-year plan for the first time in India.

Women empowerment on access to knowledge, autonomy in decision-making, abiliry of life planning, redistribution of
power and challcaging patriarchal ideolory and male dominance.

Shettar (2015) attempted to analyze rhe status of Women Empowcrment in India and highlighted the Issues and

Challenges of Women Empowerment with the help of a study based on secondary data. In the results women ot India

were found !o be relatively disempowered. Further, acceptancc of unequal gender norms by women was observed to be

prcvailing in the society. It was concluded that access to Education, Employment and Changc in Social Struchlre are the

factors which can enable Women Empowerment.

Importance of Women Entrepreneurshlp

Womcn entrepreneurs contribute to economic diversification, innovation, and job creation. Their panicipation in the

entrepreneurial sector not only bolsters economic growth but also promotes social inclusion and gender equality. By

engaging in entrepreneurship, women can achieve financial indeirendence, improve their social slatus, and contribute to

the well-being of their families and communities. Moreover, women-owned businesses often bring unique perspectives

and solutions to the market, add.ressing needs thar might otherwise be overlooked.

Government'r Role ln Promotlng Wom€n Entrepr€neurshlp
The govemment plays a crucial role in shaping lhe entrepreneurial cnvironnent through policies and programs lhat
provide financial suppon, rraining, mentorship, and market access. In India, the governmert has launched sevcral

initiatives specifrcally designed to support women etrtrepreneurs. These initiatives are part of a broader strategy to
promote gender equality and economic empowermenl, aligning with national and international comrni[nents such as the
Sustainable Development Goals (SDGS).

Government Initlrtrve for Women Entrepreneorship in Indir:
From Food and Refreshment, Slyle and Dress to Media and Diversion and in numerous other modem areas - India have
sustained probably the best tadies business people. Fruitful business people like Indra Nooyi, Chaadra Kochar, and
Adhiti have monstously supported otber sprouting ladies business people to trarsform their fanasies into the real
world. In any case, a major piece of pursuing one's pioneering dreams accompanies the test of collecting capital for
sending off the business. The lndian govemment has understood this need, and have concocted various plans across
different modertr areas to satisry the fantasies and goals of ladies business visionaries in India. Here are the various
plans and drives through which the public authority of India is giving zubsidizing and backing to ladies business
uslonanes:-

t) The Lrdies Business Stege (IMEP)

lot is an answer for all ladics business people who need to make a business out in the assembling and foodder 0re plan ladies, business visionaries have authorized advances up to 20 lakhs under the class ofvcs concessions of0.25 psrc€nt on the loan costs.

Prrncrpai

Chaman Lal Mahavtdhyalaya
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The Ladies Business Stage (WEP) was sent off by NITI AYOG with the intention of giving a biological system to
impending young ladics busincss people the nation over. NITI AYOG has joined rorces- wlti' sl|]tnt io advance and
carry out this &ive. Aside fiom offering types of assistance, for example, free credi! mentorship, lmancing backing to
l'dies business people and corporate organizations, WEP likewise gives business visionarie.'; ,t"il; share their
innovative excursion' stories ard encounters. Business visionaries whJ are at the ideation phase ofthei new companrcs
cal enroll under thc plan m profit of its advautages-

2) Bherrtiyr Mrhila Brnk
The Bharatiya Mahila Bant was establkh* yF -6"_,:,:l 

ion of giving moneta4r help to oppressed ladies who need togo into business' In 2017 it was convcrgcd with thc sBI. In the as-semiling area, thc bank is offcring cred.its as high as20 latis to the ladies busincss visionarics. The Bharatiya Mahila Bank.has the approval to give a credit up to I crorewidr next to no insurance to be pairl' Aside from tbe assembliog areattris u-t n#"onserri,i g*" 
"dr;"* ,.I_r-ir"dscope ventures and in the retail area.

3) Denr Shektl Phn
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4) Mudrr Yolrnr Plen
This is one of the top plans sent off by the public authority of India to energetic ladies business people who are hoping

to begin an independent compaly with least endeavors, for example. salons, retail shops or educational cost habitats.

The plan rcquires no insurancss except for it is separated into a few plans that target various phases of organizations.

For orgarizations in the undcrlying stage the most extreme advance conceded is INR 50,000. For deeply grounded

organizatioos, the plan offcrs advance sum which changes fiom INR 50,000 to 5 La&hs- What's more, in conclusion for

deep rooted organizatioN hoping to €xtend its activities and geological prescnce the plan presents advances to l0 lakhs.

5) Annrpurm Phn
This is one ofthe primary plans presented by the public authority oflndia to elevate the state ofladies business in India

way back in the year 2000. As of now, the plan is presented by the Bharatiya Mahila Bank. Under thrs platr, the public

authority of India gives ladies business visionaries in the food, refieshment and cookiag industry, credits up to Il.{R
50,000. Best ofall. the Financing cost ofthis credit fluctuates as per the market rates.

6) Sbrce Shekd credlt for hdlcs business people

This is a one of a kind plan run under SBI to help tadies busincss by giving specific concessions. To benefit the plan

ladies business people nced !o initially enlist lhemselves h the Business ycnture Improvemcnt Program (EDP) - a

preparation program started to foster pioneering abilities and abilities that are cxpected to effectively maintain a

business, This plan empowers ladies to benef( credits at a concession of0.005 perceDt on advances supassing 2lakhs.

This multitude of drives share one thing practically speaking; they were planned remembering the goal of fortifying the

place of ladies business people in tiis country. ln any case, the prop€r execution of these plans is not exactly simple or
easy. Tbe rationale bebind such drives and plans has forever been positive and whenever carried out effectively it can

possibly change the pioncering scene in lndia.

0uecttves:
Exanine the key govemment initiatives aimed at promoting women cntr€preneurship in India.
Assess the impact ofthese initiatives on the participation aDd success ofwomen entrepreneurs.
Identi! the challengcs thar women €ntrepreneurs continue to face despite these initiatives.
Suggest messues to enhance the effectiveness ofgovernmsnt initiatives and further support women entrepreneurship-

Mcthodolosr
The research me{hodology involves a comprehensive review of secondary dala sources, including govemment repons,
academic articles, policy documants, and case studies. By synthesizing information from these sources. th€ paper
provides an indepth analysis of the existing govemment initiatives and their outcomes. It also incorporates qualitative
insiShts from interviews and surveys with women entreprcneurs to capture their experiences and pcrsiectives.

Scopc ofthe Res€lrch
The scope of this research encompasses various sectors whcre women entrepreneurs arc active, including micro, small,
and medium entqpriscs (MSMEs), technology startups, and traditional industries such as handicrafts a'nJ agriculture.
The paper considers bodt urban and rural contexts to piovide a holistic view oftte entrepreneuriat tunJ.*p" ro, *or*
in India.

Signlffcrltce of the Study
This. study is significant for poticymakers, r-esearchers, and practitioners involved in the field of entreprenamhip andgmder studies. By shedding light on the effe-ctiveness of government i"iti"ti".r -a tr. Irgoing-"i.'ri*g", r"."a uvn'omeo enfepreneurs, thc rescarch aims_to.inform future poticy directions and connibute ofi. i'*ar|p.i"t of a moreinclusive cnttpreneurial ecosystem in Indi-a. 

.It 
unlgscores tire importance of continuous supporr aiJ innovation inpolicy design to ensure that womer can fi.rlly realize their entcpieneudal potential and contribute to the nation,seconomic and social development.

In conclusion, the introduction s:ts 
.lhe.stasc 

for a dctailed exploration of government initiatives for womenentreprenzursh'ip in India. It highlights the importance of women *J"pr"o", to thc economy, outlines the object^ives

:illfitJi.'tlte 
rqsearch. and emphasizes tlle aeed for ongoinf ffiorr and poticy ioror"rioi to 

"iar"r. 
.ri.ring
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Innovation in Indian SMEs

Dn Ksniks Rawat *

Dr. Wmql Kant Tiwari *+

An essenlial source of innovation and entrepreneurship are

.rttrull and medium enlerprises (SMEs). These businesses boost an

tronomy by crealing jobs for a big nunber of people and by making

t najor contrib ion lo GDP growth. Knowledge has replaced

trutlitional components like labor qnd capital as a cruciol component

ol success. To thrive in lhe worldwide marketplace, small and
t edium enterprises rely on knowledge-based innovalion. Only lately

lws the innovative potential of SMEs been acknowledged in

iidustrializing nations such as India. This can be mainly linked lo lhe

increasingly competitive local and international market for SMEs.

The compeliliveness of a nation's industry and businesses is largely

datermined by i,tnovotion. A renewed focus on underslanding

itulovation in developing econ<tmies has resulted from rhe growlh of
onerging economies like hdia. lnrovalion is generally considered in
tlte context of wealthy countries. The ain of this paper is lo examine

u d qssess lhe level of innovation lhat small and medium enterpises

1S,VEs) in lndia are currenlly experiencing. The paper's main goal is
lo highlight the ajor obstacles lhat SMEy have when trying kt
itlttovate within lhe framework of currenl government regulatio,ts.
Ileirrg a developing country, India has its om special circumstances

ald dilliculties that limit the innovative potential of SMEs doing
lnrsiness lhere. Among other things, a lot of these obstacles are
tuused by governmental policies, financial linitations, a lock of
quoliJied workers for reseqrch and development (R&D), worl{orce,
,tttl weak linkages bet$'een i slilutions and thefrms, among blhers.
Iirl,words: fnnoystion, Small medium Enlerprises(SMEs) arul
I ndia
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Introductiotr : Small and medium enterprises (SM tisl. r
the development ofan innovative and entrepreneLlril I ilirl

lndia, there are countless numbers of small and mcrlirr l
These enterprises provide employment to large nrrri-. r

contribute sigr ficantly to growth and GDP of itn ,-.,

encouage the gfowth of new businesscs and the rrrLl ,

diversification. They also give the econorny's inrlrr.t:r.

depth. There are jobs created, and thcre is littlc cirpir.

per worker. The opportunities for SMEs finance hrrr c . '

result of the services sector's dominance over thc Si\il -

outsourcing of their needs to Indian serv'ice provirlcr: . '

tbr financing SMEs has grown. The goycrnDrcul's .,

boosting this industry through infrastructural dcrclL,t,

deyclopment, entrepreneunhip developnrcul.

advalcement, etc. has also created a more t'avorurblr !'l

Kcy Challcngrs : SMEs by their very naturc (,,r'..

challenges. One of the most significant is the fiercc cr,,nr

imports and larger, more established market play!'rs. I'
SMEs must either innovate and launch a servicc or l)r'(), r

void left by larger players, or they must cut expcns.:
procedures to put themselves on an even playing licir
players.

However, MSMEs' ability to itrnovate is usu0lly r,ir:rl

types of challenges-strategic and operational.

I. STRATEGIC-
Intellectusl prope y Rights (IPR) : ln Indil. rl .

application of IPRs has always becn a conrro\.
Ineffective execution legislation typically has an irnprrir

small-scale businesses, particulady those thal arc :.

innovation. They krnovation aids in their product rlcr cil
innovation helps thern develop products and serviccs [,r.ir

High cosl of credit.. The fundamental basis ol'arry ulr,r
innovationdriven is research. R&D needs a cor.trir,,l

funds. It's hard to find inexpensive money in tltc rr:
economic climate. The sector will continue to lircc tlLt :

result of the RBIs repeated statements that high lirn,l,
persist for some time in order to reduce inflation.
2. OPERATIONAL.
Lowet lechnology /syels .. With a few notable exccplir)rr
sector in India is typified by low levels of tcchnologr.
disadvantage in the developing world markct. Bccr;u..r

ccessful

matter.
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xbility to sustain numcrous SMEs will face challenges in the rivalry
with imports.

I n sulficient infraslruclurc .' ln order to guarantee. SMES

cernpetitiveness, access to technology, infrastructure, and qualified

\'lanpower is aware of woddwide developments. SMEs can be found

in long-standing industrial parks are operational within cities or have

surfaced in in a disorganised fashion in rural regions. The condition

ol the infrastructure, comprising in these areas, access 10 roads,

rvater, and power is inadequate and erratic. While these act as threats

to SMEs, the biggest impact is felt by their research arrns as they

rlon't have the hrepower to be ablc to innovate.

Luck of skilled nrqnpower ,' Although India has a large pool of
lruman resources, the industry continues to lack skilled manpower

rucluired for m:urufacturing, marketing, servicing, etc. Furthermore, a

culnre ofresearch is lacking. The quantity and calibre of world+lass

rcselrch that is expected ofeven the best technological institutes falls

short of what is produced there. As a result, organisations face a

severe shorlage of qualifi ed researchers.

iCT AS AN ENABLER : ICT has traditionally been used to drive
process and cost e{ficiencies as well as to support the growth of new

lrusinesses. Oo the other hand they are even more essential for
SItJEs. Earlier SMEs confront fierce competition from larger firms
rnd imports in their respective industries, as previously mentioned. A
rol)ust technology-enabled sector helps to level the playing field for
\lSMEs in comparison to their more established counterparts.

Ilesearch has shorvn that very few SMES or clustem within the sector
usc ICT to thcir benefit. The explanations vary from cost-
clt'cctiveness, accessibility of help systems for training-related
problems. SMEs, however, must comprehend this that the advantages
surpass the disadvantages ofadoption ofICT.
l'rocess elficiency : Adoption of ICT can aid in irnproving MSMEs,
proccss efficiency. lncreased cost savings are frequently the result of
dflicient processcs. Moreover, process efficiency can free up senior
rnonagemgnt time to focus on innovation's main areas of interest.
(\nt reduclion .. Several research studies and surveys have
(lcrnonstrated how process automation via an integrated IT
inliastructure results in significant cost savings for the company. In
light of the uncertainty surrounding the world economy, lT has takcn
t,n a more prominent role in cutting costs globally. lndia has not been
brdly affected, but there are still cost.issues.
\.1SMEs in particular are affected by this.

\



134 JIGYASA, ISSN 0971-7648, VoL 16, .\',t. ttt, .' 'tlttr 2023

Productiviy itflprovement.' An organisation can li)cu.. ils core

competencies when its non-core IT functions arc lr,r, ,.1 by an

integrated IT system. As a result, workcr pro(lrtcli\il :ics. For

instance, integrating an organization's many fultctior)s \\ i tluce the

time needed to put together annual reports and gct riri .luplicate

data entry, which can result in reports that are innccrrirtJ.

Inlonnation visibilily : ICT 
. 
intervention can iDrpr()\ c : s access

to culrent rnarket data and aid in their comprchcnsiorr lrnge of
problems, intemal and extemal. These assist in thc (1.. i -rnaking

process and enable informed choices.

Knowledge nutgemurr, .' ICT has historically provi,lr,l rrtificant

contribution to knowledge management by allou'ing |u Llions to

exchange cultivated knowledge among their lirrrl.. :s saves

multiple divisions from having to start liorn scrirlrh r irne and

allows them to bick up where the other divisions lcll L,r

Conclusion : lnnovation encompasses any activitv tlr.r .,ccs tho

production process (process innovation) or has thc P, 
,r. ,) create

a new product or modify an existing product's qurlrL\ :rs of its
therapeutic value (product innovation). VariuLrs .. is have

provided distinct definitions of innovation. inno\ri , .rs been

equated with process design or product dcvcloprncnl 1.. :r. Some

interpret it as a way to manage corporato changc or : ccss of
developing new goods. For small and medium-sizerl sscs to

thrive in a cutthroat markct, they must be innovuliYc.
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ABSTRACT : Andysis of biocheEics.l enersr reserves of five isolat€s of entomopathogenic Dem.atodes (Rhabditirta:
$dneroematidae gnd Heterorhabditidae) were conducteil SDS.PAGE oftotal pmtein ofinfective juveniles of all the ftye EpN
isolatcs vlz 55' IJIS, 17II, l9H and Z)I! dlfiercndatcd them in to two genus Thls study showed marked qu8litadye difercnccs
in Us (Sl't rrrt t ru 8nd Ecterofiab&is) d*tophorcsis by SDS-PAGE rcsrrltin8 dlfierEnt brnd pottems. Thercforc, lt may b€
spe}cl 8tcd that the nemetode lsolate 55 and 13S werc may be the same specles of &aln omcnu afldifiI[ltelTll,19H and 2OE
were may b€ the sem e spff,,les ol llctcrorhabditis.

,(cy vords .' Entomopathogetric nematodes, Rhabditid4 indigeaous, isolate, juveniles, electrophoresis.

INTRODUCTION

Insect pest management continues to be one of the
major constrains to the productivity. Accordi.og to an

es'timate, in Indi4 the annual estimated d anslge (2U30%)
caused by pests, diseases and we€ds in various crops in
the field and stored grains was of Rs. 60-70 billion in
1983 which at the present price estimates could easily
exceed Rs. 600 billion (USg 15 Bilion) (Wahab, 2009).
Therefore, one of the important agricultual issues is the
rnanagement of these inscct pests. Events during the past
several decades have cleady shown that the use of
chcmical pesticides will not give adcquate and lasting
solutions to the pest management. Inseat control can ni
longer rely as insecticides alone and significance of
biological control agen6 as part oi iniegrated pesr
management progr:unmes will increase continuously.
Biological control offers a tremendous opportunity io
supply agriculturc with effective tools for thedevelopment
of production techniques, which minimize imp"ct, oi
human health and the environment (Ehlers, 1996). A
group.of orgaaisms that shows promise as biolojical
control agents for soil pests are insect_parasitic nematlcdes
that belong to the phylum Nematoda, commooly 

"aUeJround worms and popularly known as entomopathogenic
nematodes (EPN). The term enlomopathogenic cimes

i)
i Clrcr io.
i 'EH

from the two Grcek words entomon-insert and pathogenic

- causing disease.

The two promising genera of entomopathogenic
nematodes i.?. Steinemema fid Heterorhobditis tr-long
to the families Steinernematidae and Heterorhabditidae,
respectively are lethal insect parasites that have emerged
as excellent potential biological control agents foi a
number of reasons.

New species and strains of entomopathogenic
nematodes are constantly being discovered.
Unfortunately, when new isolates are d.iscovered, their
identification is not always sraightrorward. Indeed, there
has been much confirsion over the nomenclature of
nemato.les, with many isolates being misidentified by
standard morphological crircria. Unlike .rtirer soit
nematodes, the ta.xonomic study of these nematodes is
very. complex, involving morphological, biological,
biochemical and molecular parameters (Hominick er cl,
1997). Although, these nematodes seem worldwide,
Mecrut and its sunoundings are survcycd for thc first
time.

MATERIAL AND METEODS
Polyacrylamide Gel Electrophoresis (SDS-PAGE)

Fresh emerged infective j uveniles and

{1

^i,.
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