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IDEA OF RESISTANCE IN WRITING
OF HISTORY OF MODERN INDIA

*»v*oo-o¢o-4ooo¢«

Introducing the Idea

While exclusion is relatively a new term for the historians,
resistance is of slightly older origin. In the political history of
modern India it has been used variously in earlier history writing.
Generally the term is employed for contestation or struggles of

tenacious nature against political domination of one group by the Prof. Ratna Amrit
other. Tarachand had used the term resistance with insurrections in Principal
B.D.College

the context of numerous civil rebellions against the British during
the early period of their rule’. To borrow a phrase from Hobsbawm
these were 'pre-political struggles. More recently Hardiman gave
the title 'Peasant Resistance in India' to the book on peasant struggles he edited in 1992.” The
book is part of a new historiographic trend that arose from mid sixties and graduated in the
eighties. Peasant was a legitimate and interesting subject of study for the historians for the first
time.

Patliputra University, Patna

Resistance is one of the many terms that are employed to label a struggle against authority
or domination. There are several kindred words used with similar meaning, but with different
nuances. Revolt or rebellion is a fight against authority or the government, and is likely to be a
more overt act. Insurrection is used ordinarily when an element of violence is noticeable,
whereas insurgency has a similar meaning with possibly a broader denotation. Revolution of
course is a qualitatively different term referring to a far-reaching change, change in the ruling
class or sometimes merely an overthrow of government. Starting from Aristotle coming down to
Marx and more recent social scientists and political philosophers, the term has been examined
in great detail, and it has been used in a variety of contexts, even beyond politics. If one has
exhaustively read about the French or Russian revolution, one would not have missed the study
of Industrial or Technical revolution either. In each case it points to a fundamental change, a
change of large magnitude. As Raymond Williams has reported till late 17th century the word
rebellion was preferable to revolution for a greater event, but French revolution changed the
use of the term. Williams writes, "Rebellion is still ordinarily used by a dominant power and its
friends, until (or even after) it has to admit that what has been taking place with its own
independent cause and loyalties is a revolution, though also with an added sense of scale:
'Sire...itisnotarevolt, itis arevolution' (Carlyle, French Revolution, V vii; 1837)".°

Gramsci has used another variant of revolution that he described as 'passive revolution',
apparently in the sense of war of position' as against war of movement'. According to Gramsci
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no revolution can succeed until time is ripe for it, and hence strategically, in the phase of war of
position ideological efforts could be made for altering the balance of forces, presumably
relying on ideological inputs and other kind of preparations. He has referred to Gandhi and
Tolstoy also in this context, who are credited with the concept of 'passive resistance'. It is
pertinent to note, however, that even as Gandhi took a leaf out of the philosophy of passive
resistance put forward by Tolstoy, he seems to extend the idea further in his concept of
'satyagraha’. He was at pains to explain that satyagraha was an active concept, rather than
passive, and his stress on the moral aspect was unmistakable and essential. Literally too it
means 'adherence to truth'. Satyagraha was deployed in the Indian freedom struggle in a big
way, and sometimes on a mass scale, in various forms, with varying degree of success. It was
both anideological weapon of movement and a strategic decision. Gandhi's claim of satyagraha
being an active and effective mode of resistance is hard to dispute, given its nature and many
successesinthe struggle.

Movement is yet another term which is commonly used for a protracted struggle. Often the
struggle for Indian independence is referred to freedom movement. The word has also been
used for left movement or lower class or backward class movement. Movement is not a one shot
affair and can have ups and down, and thus an ideological underpinning of some kind is a
necessary ingredient for a movement. M.S.A. Rao defined a social movement 'as an organized
attempt on the part of a section of society to bring about either partial or complete social
change in society through collective mobilization based on ideology'. Resistance is a common
substratum of opposition to a form of authority or domination in all the forms of struggle,
rebellion or movement. In a book on labour conditions and the disabilities of dalits, edited by
Peter Robb*, two main definitions are given to the term 'movement', which is instructive. These
meanings are migration and protest, which can be seen in many instances as the response to
exploitative conditions of work. Many articles in the book however places premium on the
cultural factorsin explaining the conditions of labour of various categories and many situations
between late 18th century to mid twentieth century India.

Protest is one more term which becomes relevant when one delves into history of social
movements. [t means a statement or an action expressing disapproval or objection. Social or
religious movement, especially lower caste movement, in most cases are in the mode of
protest. Drawing attention to the traditions of protest in four civilizations that arose in the
Eurasian landmass, Kenneth Jones identifies some patterns in the context of "Hindu-Budddhist
civilization' of India.” He observes that repeatedly socio-religious movements have arisen in
India over the ages which called for the creation of an egalitarian society, rejected rituals and
priests and also attempted to redefine the role of women advocating greater freedom and
equality. Protest movements are also ipso facto resistance movements, sometimes for the
creation of amoreinclusive society.

If inclusion is generally a decision from above, resistance is a response from below.
Inclusion may possibly deny an agency to the excluded or oppressed groups, resistance is built
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up by such groups autonomously despite the odds loaded against them. Resistance seems to be
more refined and subtle concept compared to rebellion or revolution, and the realm of ideas and
practices come into sharper focus when we are using the terminology of resistance. Of course
resistance is a term with a broad range starting from a retreat and withdrawal going up to a full-
fledged revolt against the privileged 'exclusive’ groups. In a traditional society if it may be
expressed in folklores, in a democratic polity it may be spearheaded by a political party and
ideology. Suffice it to say that it can take a variety of forms, which needs to be examined at some
length.

IDEOLOGY AND EXCLUSION

Most situations of exclusion are derived from some ideology, social or otherwise, explicit or
implicit. Ideology could be a camouflage for protecting the privileges of a few, against the
claims of many. Notion of pollution and purity is such an ideology prevalent for ages in the
Hindu society. This concept may be extended to the minorities as perceived by members of
Hindu society- mlechchas is a generic description for such groups. Patriarchy is again a kind of
ideology, which debars womenin a number of ways.

Ever since Napolean used the term ideology in a pejorative sense to attack the principles of
Enlightenment, a negative connotation has remained more popular than a neutral meaning.
Marx and Engels generally used it as 'illusion, false consciousness, unreality, upside-down
reality’, though at places they have also given it a neutral meaning.® Either way it is a mental
construct that helps form community identity and sometimes even motivates collective action.

Gramsci has postulated the concept of hegemony based on ideological control, along with
other means of control through force, that is domination, to ensure subjugation of groups or
even nations.” Political determinates of ideology, consequential perception of exclusion and
politics of identity have become a widespread phenomenon in recent times. A resistance
movement can sustain only whenitis based onanideology.

RESISTANCE WITHIN RESISTANCE

Ashis Nandy® brings out in a sophisticated psychological analysis of Indian nationalism
(which he has described as a psychological biography of the modern nation-state in India), the
strand of resistance and dissent that emerged within the nationalists, represented by two
stalwarts, Gandhi and Tagore. Both doubted the typical western version of nationalism. Nandy
thinks that 'for Tagore, nationalism itself became gradually illegitimate; for Gandhi, nationalism
began to include a critique of nationalism'. For both, over time, the Indian freedom movement
ceased to be an expression of only national consolidation; it became a symbol of the universal
struggle for political justice and cultural dignity. As for their respective styles of negotiating the
contradiction between tradition and modernity, to Tagore, the oppositions could best be
handled within the format of India's 'high' culture, within her classical Sanskritic tradition,
leavened on the one hand by elements of European classicism, including aspects of European
renaissance, and on the other by India's own diverse folk or little traditions. In his world
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modernity had a place. To Gandhi, on the other hand, resolution of contradictions was possible
primarily within the little traditions of India and the west, with occasional inputs from Indian
and western classicism, but entirely outside modernity. In either of the two great thinkers there
were layers of resistance to different types of hegemonicideologies from colonial or imperialist
to nationalist to modernist. In their lives both resisted the dominantideas in their own ways and
spheres of activities. Tagore's resistance was primarily cultural, while Gandhi's agenda was
rather comprehensive both in terms of ideology and work. If freedom struggle was a large
resistance movement theirs was resistance within resistance. In deed in the history of freedom
struggle there were many stories of resistance within resistance of important groups like
peasants, tribals, dalits and many more. If Gandhi reformulated the theory of passive resistance
in terms of satyagraha, he extended the discourse of resistance in different groups and at
different levels deriving largely from the indigenous traditions.

A CURSORY LOOK AT SOME HISTORIES OF RESISTANCE IN MODERN INDIA

There was a paradigm shift in history writing in India commencing from the late sixties which
explored new areas and defined new approaches. The explorations continue and ever new
subjects are receiving the attention of historians particularly in the history writing of modern
India. Sumit Sarkar’ has distinguished the new corpus of literature for their new approaches as
against the older approaches of imperialist, nationalist and Marxist histories. Even the older
schools, say for example the Marxist or the imperialist appear in altogether new avatars. Many
types of histories started being written but two of them, namely, Cambridge and Subaltern
schools, have been mostinfluential and talked about. At least among the historians of subaltern
school resistance has remained an abiding theme, while Cambridge scholars cannot be said to
have overlooked it. History of resistance, though yet to be emerge as a well-defined theme in
history-writing, is so far best articulated in the subaltern studies. If one thinks in terms of
ideological approaches, then Marxism as well as post-modernism in its many hues, have taken
up the subject in earnest. While reviewing the existing literature one cannot help being
impressed by the subtlety, theoretical rigour and sophistication of analysis. In its search for
historical materials many researchers have displayed remarkable innovativeness, while
analytical frames are sometimes brilliantly creative and bold going beyond the generally
restrained styles of historians of yesteryears.

Resistance seems to be a more pervasive phenomenon than many other kindred terms
beingusedin histories, and the meanings ascribed to the term are also varied. Itis used as noted
before for purely political struggles against authority at one end to subtle psychological protest
in small domains. It could be articulate and tempestuous (refer to Guha's peasantinsurgencies)
or silent and sustained (think of women's assertion of autonomy within the cultural traditions
and practices like festivals or folklores). Yet one thing is obvious - the term is used more often
for the 'actions' of excluded or discriminated or subordinated groups. Across the groups like
peasants or tribals or women or minorities resistance can take different forms and characters;
indeed even within a single such category forms of resistance are varied. Among the interesting
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variants occasionally examined by historians and anthropologists one can cite issues like
migration or conversion. If migration, again with different motives and sometimes as a form of
protest, is fairly common among agricultural labour, conversions have been a practice often
reported for the lower caste people at the fringe of Hindu society.

If the ideas of community, culture and consciousness are important while we think of
resistance, an unease with a sense of injustice or deprivation or a desire of change are the other
common ingredients that bring about the situation of resistance, which can be dramatic as well
as 'everyday' happenings (Gyan Prakash analyses the 'everydayness' of resistance and
domination in the lives of Bhuinya labourers™). There is considerable literature now available
on the idea of 'community', in many contexts indeed. If Anderson™ makes use of the term to
define the larger entity of 'nation', for Guha™ it is the key concept in peasant insurgency. If
Sudipto Kaviraj® provides an analysis of term in certain ways, again Partha Chatterjee™ has
amply used the conceptin his formulations. In the histories of resistance being written today we
have peasants, women, lower castes, tribals, workers etc as the protagonists or subjects of
historical enquiries. That is why there would be more and several histories of such groups,
making it difficult to present a simple and systematic portrayal. However at least for one
category, serious and impressive attempts have been made at classification and
systematization, whichis briefly outlined below. The category is peasantry.

PEASANT RESISTANCE

Gough™ has classified peasant resistance of modern India into five categories, namely, i.
restorative rebellions to drive out the British and restore earlier rulers and social relations; ii.
religious movements for the liberation of a region or an ethnic group so as to establish a new
form of government; iii. social banditry; iv. terrorist vengeance, with ideas of meting out
collective justice, and v. mass insurrections for the redress of particular grievances. Guha
approached the subject of peasant resistance in a sophisticated manner identifying certain
underlying structures, and further arguing that peasant consciousness was revealed more
clearly in revolt. He examines peasant consciousness assuming the domination and
exploitation in their lives and work in a relation of power. If domination is one aspect of this
relation of power, its opposed aspect must be resistance, a search for autonomous domains. The
dialectical opposition of the two gives this relation its unity. This opposition also creates the
possibility for a movement within that relation, and thus makes it possible for there to be a
history of relation of dominance and subordination. Guha hasidentified six'elementary aspects
of insurgent peasant consciousness: negation, ambiguity, modality, solidarity. transmission and
territoriality. Peasant consciousness was a negative consciousness in the sense its identity was
expressed solely through an opposition, difference or antagonism to the dominator. An
ambiguity was introduced as relation of domination was inverted in the moment of insurgency
anditwas likely to be misread by dominators as crime. While modalities may vary destruction of
signs of authority is a common expression, for example, wrecking, burning, eating and looting,
four forms noticed by Guha in colonial India. The self-defnition of the insurgent peasant, his
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awareness of belonging to a collectivity separating them from enemies, lay in aspect of
solidarity, often but not always or precisely defined in terms of ethnicity, or kinship or some
such affinal category. Within the solidarity thus defined the message of insurgency was
transmitted with an ease and rapidity which the ruling class found bewildering, through many
channels, rumour being one of these. Finally, the solidarity of an insurgent peasantry also
occupied a specific geographical space.

An element of peasant resistance which was highlighted by Partha Chatterjee or Guha was
community consciousness, which is different from class consciousness, and yet not entirely
definedin terms of actual social groups like cast, or religion, or village.

Hardiman® distinguished different types of peasant resistance during the 1858-1917
period by demarcating particular areas of resistance as follows: i. peasants against European
planters (e.g. Blue mutiny or Indigo cultivators strike); ii. peasants against indigenous landlords
(e.g., Pabna disturbances); iii. peasants against professional moneylenders (sahukars) (e.g..
Deccan uprising) iv. peasants against land-tax bureaucracy (in the form of mass migration or
some form of agitation during this period at many places); and v. peasant against forest officials
(related to forest laws and policies). All of these represent a broad pattern of community
resistance, varying according to forms of oppression and time.

OTHER SOCIAL MOVEMENTS INCLUDING WOMEN'S EMANCIPATORY AGENDA

In the histories of women's resistance movement and lower castes protests need to be
outlined separately for getting a better look of the history of resistance. The literature is already
voluminous waiting for systematic analysis to be placed in a coherent frame. Time for such an
attempt seems to have arrived.

CONCLUSION:

The idea of resistance in history in modern India is a complex and multifaceted narrative that
means together various threads of struggle, resilience and defiance. By recognizing the diverse
form of resistance, we gain a richer understanding of India’s struggle for independence and its
ongoing journey towards equality and empowerment.
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Matrlmonlal Relations of the Guptas
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imperialistic and foreign policies of the Guptas. The

I he matrimonial relation appears to be the important hub of the
amalgamation of the dynasties of the Guptas and the exrays early Prof. S.N Arya (Retd.)

in the fourth century led to the foundation of the imperial power of the Former Head
former. The first ruler of the Gupta dynasty known to History as Srigupta Department of History
(AD 275-300) and his son as well as successor Ghatotkaca (300-319) are & Dean, Social Sciecnes

described in available sources as Maharajas only. Noticeably, such titles ~ Patliputra University, Patna
were often borne by feudatory chiefs. It is proclaimed that the early

Guptas were subordinate rulers under the Murundas. But Candragupta 1, grandson of Srigupta
assumed the grandiloquent title of Maharajadhiraj and earned the credit to have founded the
royal Gupta Empire. He was the first monarch who raised the power and prestige of the dynasty.

Candragupta 1's wedding with the Licchavi princess Kumaradevi in 308 AD who was
evidently heiress to the Licchavi state was much historically significant from certain points of
views. The Licchavis of Vaishali were among the most celebrated Kshatriya tribes. The legendary
genealogy of the Licchavis of Nepal shows that they were born of the solar line of
Ikshwaku,which was in order eighth generation after Dasharath and a pure one. The Licchavis
continued to exist as a powerfui independent state on the north of the Ganga. Raj Bali Pandey
suggests that the Licchavis, though a republican tribe, had developed' some monarchical
tendencies and hereditary leadership. Kumaradevi's father had no male successor and the
Licchavis too were unable to provide independent leadership because they were jealous and
critical of one another. Thus, under the pressure and stress of imperial rivalry, the Licchavis
voluntarily accepted their merger with the Guptas. This matrimonial alliance was established as
one treaty of peace between the Guptas and the Licchavis.

John Allan remarks that Chandragupta 1, enjoying this peaceful situation came in a position
to extend his small ancestral kingdom by winning over the adjoining kingdom of Vaishal. But,
R.G.Basak differs from Allan on the point.

How Vaishali was annexed. He argues that as a crown prince Candragupta had helped his
father Ghatotkaca in making conquest of northern state of Vaishali and finally compelled the
Licchavi chief to go into an alliance.S.V.Sohoni argues in the same direction that the decision of
the marriage was taken in the battle field. Scholars like A.S.Altekar vehemently remarks that the
Licchavis were not the conquered subjects of the Guptas and any anti- remark to it was
thoroughly baseless.Sudhakar Chattopadhyay suggests that Kumaradevi was taken in respect
for her being a Licchavi by nationality than for anything else.

The matrimonial alliance, however, was absolutely important for the Guptas as it led to the
amalgamation of Gupta and Licchavi principalities which not only expanded the boundaries of
Gupta Kingdom, but also increased its power, prestige, glory and influence. It can safely be said
that this matrimony marked the beginning of the rise of the Gupta dynasty to power
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Kumaradevi, after the fall of the republican states became the queen of Licchavi region and all
her royal pssions came after marriage in treasury of the Guptas. Having earned the possession
of entire Licchavi state, Candragupta emerged as the first great monarch of the line and
consequently became the lord paramount (Cakravarti) of north east India.Alliance with the
Licchavis made him so strong as he established independent control on Magadh. He, thus, freed
the country from the foreign rule of the Murundas.

Samudraguptain his Allahabad Pillar Inscription feels glorified when he says that he is the son
of Licchavi princess Mahadevi Kumaradevi. Terms like Licchavidauhitrasya and Mahadevyam
Kiimaradevyamutpannasya for Samudragupta obviously attest the marriage of his father with
Kumaradevil. The marriage is also attested by some gold coins struck by Candragupta in joint
names of himself and his queen of Licchavi. The coins bear on the obverse the standing figure of the
king, offering a ring or bracelet to his spouse with the legends Candra or Candragupta on the right,
and on the left Kumaradevi or Srikumaradevi and on the reverse follow the legend Licchavya and
the goddess perhaps Simhavahini Durga, seated on a lion.A number of Gupta coins found at
Gajipur, Tanda, Mathura, Varanasi, Ayodhya, Sitapur, Lucknow and Bharatpur Bayana attest the
closest relation between the Licchavis and the Guptas. It can, however, be said that the
matrimonial relation with Licchavi prepared a safequard to Candragupta | offering no tension and
anxieties from the north of the Ganga. Sitting on the heels of mental peace, Candragupta I, though
not a great warrior like his successors Samudragupta and Candragupta Il not only established the
Gupta Empire, butalso gaveit firmness, consolidation and long durable social prestige.

H.C.Raychaudhuri observes that following the path of Bimbisar of the Haryanka De dynasty
who established first Magadhan Empire by marrying Licchavi princes Chalana, Candragupta
established the second Magadhan Empire by marrying Licchavi princess Kumaradevi. This
relation in subsequent days brought about great glory to him both socially and politically;
hence, the Gupta Era follows the coronation of this founder of the Gupta Empire which took
placeinabout319 AD.

The noted example of the political benefit of the matrimonial alliance in the career of ad
Candragupta Maurya may have also shown the bright path to Candragupta |. As we know when
Seleucus, king of Syria was defeated by Candragupta Maurya in 305 BC, he had to give his
daughter/sister to the latter (Candragupta Maurya) in marriage along with the Satrapies of
Arachosia (Kandhar), Paropanisdae (Kabul) and Gandhar together with portions of Ariana
(Herat), and Godrosie, (Baluchistan). Candragupta Maurya too sent to Seleucus a valuable
present of five hundred elephants which stood him in good stead. The possession of the vast
northwest region by Candragupta Maurya is well credited to his marriage relation that Appian
describesin good details.

The pride of Samudragupta being Licchavidauhitra may indicate that his selection for
successor to '‘Candragupta | was probably influenced by his material relatives. Though
Samudragupta was a Vaishnava by faith, he had respect for other religions as well, especially
Buddhism. S.R.Goyal holds the view that his religious inclination towards Buddhism may have
been caused by the inspiration of above relations. The Licchavis were staunch followers of
Buddhism. Samudragupta permitted the king of Ceylon to build a Buddhist monastery and rest
house for the Ceylonese pilgrims at Bodh Gaya. He also patronised the famous Buddhist scholar
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Vasubandhu. He is said to have made marital relation with the Shakas, Kushanas, Murundas, and
royal families of Simhala and other islands, for the term kanyopayanadana in Allahabad Prasasti
obviously means that he had accepted virgins from them. Weaker states situated outside the
limits of the mighty Empire maintained diplomatic relation with Samudragupta through the
offer of several gifts including daughters and in this way they sought to win his favourand earn a
sense of royal pride and position of equality. These rulers accepted the suzerainty of
Samudraguptawho regarded such offers as a normal feature of his feudatories' relationship. But
the chief queen this emperor was Dattadevi who is said to have been won in an open contest.
Probably she was the daughter of Nagadatta one of the kings of Aryavartta who is said to have
tried to please Samudragupta by offer santana sandhi or offer of daughter for marriage. As there
is no definite information regarding her lineage it is also assumed that she was the daughter of
Kadamba king Kakusthavarman.She, however, was a virtuous and faithful wife and source of
inspiration to Samudraguptain discharging the work of consolidation of his Empire.

Candragupta ii Vikramaditya (AD 380-414), son of Samudragupta had married two princely
ladies which proved to be important steps towards the success of his foreign policy. Dhruvadevi,
princess of Licchavi and described as Mahadevi Dhruvaswamini on the coins of Vaishali was the
earlier wife of his elder brother Ramagupta who is said to have made ignoble peace with a Saka
ruler named Pira the Kidara, ruler of Punjab. He had agreed to surrender his queen in order to save
himself. Thoroughly knowing the fact, Candragupta 11 disquished himself as queen and attacked
upon the Saka ruler and did away with him. Then he married her who later became mother of
Kumaragupta and Govindagupta, both kings in succession. Itis important to note that Dhruvadevi
or Dhruvaswamini are identical and is tae name of the chief queen of Candragupta Il. The
Devicandraguptam by Vishakhadatta informs us that Dhruvasvami was the wife of Ramagupta
who agreedto surrender her to the Saka king. Candragupta Il rescued her from the Saka ruler, killed
his own elder brother, married her and ascended the throne. This episode also finds mention in the
Harsacaritam of the seventh century written by Banabhatta. Further, the Copper Plates of
Rashtrakuta rulers, relating Sanjan, Cambay and Sangali bear the same evidence.The seal found
from Basarh with her name mentioned on it indicates that she acted as a provincial ruler,
S.K.Aiyanger states that she may have assisted Candragupta Il in administration directly.

The next matrimonial relation of Candragupta Il was with Kiibernaga of the Naga, royal
dynasty. Itis clear from the Allahabad Pillar Inscription that Samudragupta went in conflict with
Nagadatta, Gar.apatinaga, Nagasen, Acyuta and Nandi,all belonging to Naga dynasty and
defeated them. Of course, these rulers were subjugated, but not entirely uprooted off.
Candragupta Il adopted a wise policy to keep good relation with the Naga dynasty. Hence he
married its princess Kuberanaga.The Poona Copper Plate confirms that Prabhavati Gupta was
bornto Candraguptall and Kuberanaga.

The Nagas were a powerful ruling clan and a marriage alliance with them might have of great
use to Candragupta Il in consolidating the newly established imperial position of the Guptas.
Particularly in his campaign against the Sakas Candragupt received socio-moral support of the
Nagas. The Nagas of Eran,Vidisa and Padmavati were completely reconciled. Eran and Vidisa in
Eastern Malva served as cantonments of Candraguptas's army to mount an assault on the Sakas
of Western Malva, Gujratand Kathiawad. Thus it can be said that marital relations with the Nagas
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raised the power, prestige and political influence of Candragupta Il in his contemporary politics
of his time.

Farsighted in conducting the foreign policy of his time Candragupta Il married his daughter
Prabhavati Gupta with Rudrasenalll, son of Prithvisena | of the Vakataka dynasty. The kingdom of
Vakatakas, one of the greatest powers of the Deccan lay on the way to Malva, Gujrat and
Saurashtra of west India which had been ruled for centuries by the Sakas. In order to win over
them and possess these regions it was considered extremely essential to go into friendship with
the Vakatakas, hence this marital alliance. The Vakatakas assisted the Guptas to a great extent
against conflicts with the Sakas. Finally the ball was in the hand of Candragupta Il when he
earned chief military achievements by the conquest of Malva, Gujrat and Saurashtra or
Kathiawar. The geographical situation of the state of Vakataka kings was so suitable as they
could notavoid helping Candragupta against Saka Kshatrapa of Ujjain too.

After the pre-mature death of Rudrasena I, Prabhavati was simply a defacto ruler of Vakataka
state, as her sons were minors. Gradually, Candragupta Il made his sway over the Vakataka
regions, as is evinced from the Poona Copper Plate engraved in east Gupta script, bearing Gupta
geneology on the place of the Vakataka. The Vakataka inscriptions refer to Candragupta ll as a
subjugatorof all kings (sarvarajocchettd) and great warrior of the earth (prithvyampratrathah)

Candragupta ips marital relations with the Kadambas of Vaijayanti or Banavasi in Kuntal, or
the Kanarese country served his political purposes. It appears from the Talgunda- pillar
inscription that the Kadamba king got his daughters' married with Candragupta Il and other
kings. Chandragupta maintained diplomatic relation with the Kadambas by sending Sanskrit
scholar Kalidasa to their country. The Aucitya Vicara Carca by Kshemendra calls Kalidasa
Kunteshvara Dautya. Later on, again a marriage was arranged between these two royal families.
Kumaragupta | (414-455), son of Candragupta Il and Anantadevi, daughter of
Kakutsthavarmana, a powerful ruler of the Kadamba dynasty tied in knot. She is said to be
Mahadevi or chief queen of Kumaragupta. Purugupta, a ruler in succession, was born to them.
Significantly, two royal houses of southern India, the Vakatakas and the Kadambas successfully
came within the orbit of Gupta political influence. Noticeably, a number of feudal lords of the
Kuntala region, modern Kanara district, feel pride in calling themselves the descendants of
Chandragupta Vikramaditya.

The foregoing would say that the matrimonial alliance with powerful royal Houses formed a
historic part of the imperial policy of the Guptas.Through and through this policy was all
meaningfulin successful extension, expansion, and consolidation of the Empire.
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Jawaharlal Nehru on women's role during the freedom struggle B. D. College
were generally common but at the same time significantly Patliputra University, Patna
divergent.

The common beliefs of Gandhi and Nehru were in the essential
equality of women with men and their faith in the esotericideals of the fundamental oneness of
alllife. Therefore, their main concern was to enable women to contribute to human welfare with
theirinnate ability to self-restraint and self-sacrifice.

They envisioned women's role in this protracted struggle as important and carved distinct
negotiable spaces for women's political contribution at first from their own families thus setting
a precedent for other women in the surcharged political atmosphere to come forward. Both
leaders recognized the importance of social acceptability of women's public activities
undertaken for the nationalist cause.

However, while upholding the ideal of equality they drastically differed in the application of
the subtleties of their views on the socio-economic and politico legal status of women.
Gandhian ideology can be perceived within the traditional values of Indian womanhood
whereas Nehru took a non-conformist stance for emancipation of women. It should also be
noted that if it was Gandhi's clarion call to women to step outside the threshold of house for
national cause. For Nehru it was only the beginning of a larger process whereby women could
find theiridentity in social milieu and eventually enjoy equal rights with men.

Gandhi's views on women emanates not only from his power of reasoning but from his
steadfast faith in certain basic values such as women's essential dignity, potential and equality
as spiritual beings. Gandhi tried to use traditional values to extend their traditional roles into
political sphere.

In many ways Gandhi worked against a predominantly Brahmanical patriarchal order, his
protest touched the 'sphere of domesticity' women's domain which deprived them from taking
power of positions. In emphasizing the virtues of female perseverance and non-violence
Gandhi gave the protest a moral tone and emphasised much on women's moral strength. Since
the Gandhian ideology portrayed the struggle against the British as a moral battle for which the
moral and spiritual strength of Indian women was supreme. Thus, Gandhi tried to assimilate the
innate power for national cause. Thus it has also been argued that the 'feminine' nature of his
protest was a unique stance as to him a woman symbolised the virtues of non-violence. Gandhi,
thus constructed a moral stance which cut across class, communitarian, and rural-urban
differences to create an anti-imperialist front. While it has been regarded as the fundamental
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and unrivalled form of anti-colonial resistance.

To Gandhi, self sacrifice and non-violence were many virtues, but his non-violent satyagrah
has often been looked upon by others as the hegemony of the feminised Gandhian Congress
movement and also acknowledged as the only legitimate movement for the liberation of the
country. While the passive resistance has been regarded as the fundamental and unrivalled
form of anti-colonial resistance, but his firm resolve and conviction in passive resistance has
beenasubjectof criticism.

The critique of his ahimsavadi policy associated it primarily as a feminist approach. The
concept of Gandhian feminism has been perceived by the nationalist advocates as idealistic
and progressive but by the critique as weak and meek. Among the upholders of the first
viewpoint, it has been argued that Gandhi's greatest contribution lay in his revolutionary
approach towomeninsociety.

He respected their personal dignity as individuals without belittling their roles as mothers
and wives. Few others perceived that Gandhi was 'methodologically' a feminist because for him
the means were as important as the ends. He propagated self-reliance while encouraging the
discipline of the mind and body thus providing a positive and progressive ideal to the
nationalist cause.

Anotherinterpretation that by introducing the spinning wheel as a political symbol. Gandhi
enabled women in the domestic sphere to participate from within the home. While some
analysed that Gandhi's incorporation of domestic imagery in his political discourse enabled
womenin the domestic sphere to participate from within the home.

Gandhi's understanding of the importance of family dynamics encouraged women's
involvement in public activities. His dual stress on women fulfilling their duties as mothers
within their homes as well as serving the nation was important because it enabled women to
participate in the public sphere without dismantling the existing family structure and without
disturbing the domesticideology.

The domestic ideology of Gandhi can be identified with the concept of 'desh puja' and the
invocation of 'shakti' which had made women's entry into politics smooth by early nationalist
philosophers as Rabindra Nath and Abanindra Nath Tagore who represented India as (Bharat
Mata) Mother Goddess India. The concept appealed to later nationalist leaders as the spirit of
nationalism could be sustained from India's glorious past, which was under threat by the
political and cultural intrusion of the west. of womanhood. Gandhi only carried forward this
image without conjuring it with the western concept of womanhood.

First Gandhi further asserted that women were morally better suited than men for the non-
violent struggle which helped remove the stigma of their inferiority vis-a-vis men. This feminist
perspective infused self-confidence into women and secondly it politicized women with
leadership abilities.

This concept of Indian motherhood became a subject of British criticism as British
hegemonic masculinity sustained itself through assigning the colonised a more 'subordinate
form of masculinity. Such constructions as 'subject peoples as passive, in need of guidance,
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incapable of self-government' were used as reasons for India's unfitness for self-rule by the
colonial officials.As Nandy affirms that the history of colonisation is also a history of
feminisation. The feminisation of the nation was accompanied by masculine ‘counter types'
which incorporated not only sexual identification but more of racial identification. Whereas
Margaret Cousins accorded unique honour to Asian womanhood and considered Bharat Mata as
the foster mother of Asia's culture, a factor which allowed Indians to provide spiritual
leadership to other Afro-Asian colonies during the 1940's.

To Gandhi goes the credit of having drawn out Indian women from the cloistered protected
environment to join the national movement for freedom. But Gandhi's role in the women's
movement has veered from one extreme position to the other. One views is that he used the
essential non-violent nature of women for the limited purpose of making the political strategy
of non-violent, non-co-operation viable. The second view is that Gandhi revolutionised the
Indian Sociall Scene by drawing out women out of their protective shell. The truth, however, lies
in between. It is a fact that as never before, Gandhi's call to women to participate in the
movement had a dramatic impact. The physical presence of women engaged in picketing
,boycott and other non-co-operative activities added a new dimension to the movement. For
Gandhi, picketing was more a matter of moral persuasion than coersion. His arguments
provided women with a sense of moral and political power that inspired and prompted them to
adopt a method of action which did not exclude their efforts and abilities but allowed for their
development within a distinct political programme. But it is equally true to say that Gandhi had
thought of women's participation in a limited sense. He was aware of the innate qualities of
silent suffering, stoic resistance and non-violence in a woman and would give credence to the
underlying non-violent philosophy of his movement. But he was very wary of allowing women
to take on roles other than what he prescribed. And so if he encouraged women in non-
cooperative activities as picketing and boycott and believed in their vigil and protest, he was
equally reluctant to allow women activists to protestin salt marches lest they became victims of
violence. In general, Gandhi sought to hold the women's discontent within the overall
nationalist cause and direct it in such a way that it remained targetted at imperialism. Thus
women's participation in the national struggle remained within the parameters of what
Geraldine Forbes calls "the politics of respectability."

The 1920's was a watershed for women's participation in the Gandhi led nationalist
movementin India. Gandhi through his constructive programme expected women to contribute
to the political cause primarily from within the domestic sphere, aligning it with the concept of
swadeshi (indigenous) for India's liberation. Spinning Khadi on the charkha was a powerful
nationalist sentiment which showed that not only could domestic value be associated with
nationalist activities in the public sphere, such as the picketing of foreign cloths shops but also
that nationalist activities could be taken into and performed within the domestic sphere. When
women stepped out into the streets, they brought the values of the domestic sphere with them.
They were expected to adopt to changes in the public domain without compromising their
feminine qualities within the domestic sphere. Gandhi's political language brought about a
steady reconciliation of domestic and public values. Once women were on the streets, they
were expected to maintain the non-violent, self-sacrificing benevolent image of the
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domesticated wife and mother. Second, women's participation in the public domain was
intricately tied with familial symbols, household dynamics and nationalist symbolism. The
symbolic representations of women constructed by the nationalist project enabled women to
play a political role through the avenue they opened, in both the public and domestic domains.
Third, house hold items like salt, liquor and foreign cloth were given a symbolic and nationalist
significance. The spirit of sacrifice was stretched across the negotiable boundaries of the
domestic and public spheres as in the public space women faced the atrocities of the police
bore 'the hardships encountered while picketing or demonstrating courted arrest and served
prison sentences.

'‘Swaraj, swadeshiand swabalambh' were linked together in Gandhi's opinion and itbecame
Gandhi's platform to link this political volition with individual freedom. Besides, as Guha
argued that Gandhi felt that colonial rule could be contested from both the political and
economic platforms. By spinning, weaving and selling Khadi, women could help in their own
liberation by gaining a modicum of economic independence. New avenues were opened for
them in public and domestic domains. Gandhi brought forth his holistic views on gaining
independence which was not confined to political subordination, but to salvage social and
culturalfreedominan equalmanner.

However, the contradiction in Gandhi's thoughts lay in the fact that while emphasising
equality and dignity for women in the household and seeking their participation in the
movement, he argued that it would be difficult for women to participate in politics if this came
in conflict with their family responsibilities. During the Civil Disobedience Movement Gandhi
clearly instructed the leaders Kamaladevi Chattopadhyay and Khurshedbehn (Dadabhai
Naoroji's grand daughter) that while recruiting female volunteers women should have the
permission of their guardians. Despite such restrictive measure one of the most significant
features of the year 1930 to 1934 was the participation of women on an unprecedented scale
in the nationalist movement. The procession taken out by women, their untiring picketing of
cloth andliquor shops, their persuasive appeals for swadeshiadded further momentum. Due to
limited statistics on the number of women participants in government records it is difficult to
give the exact number but the records of conviction of women do provide a fair idea of their
wide participation. Women's participation and convictions during this period was
significant.The number of women who had gone to jail for participating in freedom movement
was maximum in Bengal. The frontline women agitators were mostly Brahmos. The arrest and
conviction of Savitri Devi who was sentenced to three months imprisonment was sensational,
the first women political participant to be seriously punished. Basanti Devi (wife of C. R. Das)
was arrested with her associates on 7th December 192 1. Although they were released after few
hours but their arrest had set an example to the rest of the women and had produced the
desired effect, and allowed women to step into the public sphere.

During the Civil Disobedience Movement only respectable women were encouraged to
participate as the street demonstrations were projected in terms of its high morality and
sacrifice Gandhi refused to accept the prostitutes as congress members unless they gave up
their unworthy profession. This issue of respectability was important to Gandhi for two
reasons. First, since women activities were projected to be for the freedom of the country,
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therefore, it had to be perceived as patriotic and respectable. Second, even if women stepped
out of the house, since, they were looked upon as 'embodiment of respectability' so their
movement was not to be doubted or scrutinised. Such constructions of respectability was
required to support nationalist needs.

In the context of Indian nationalist history the management of female sexuality has been
important since 'unruly' female sexuality could discredit the nation. Nationalism, gender and
sexuality played an important role in constructing one another. Gandhi held the belief that
married life and associated domestic and sexual concerns were a hindrance to social service.
Therefore, these views of Gandhi were based on the ethos of sexual Puritanism which in a way
encouraged and assured young women from respectable families to leave home and join his
ashrams and campaigns. It was even implied in all nationalist messages that women courting
arrest and serving imprisonment were performing their religious and national duties. This was
supported by the Hindu religious canon, which suggests that Lord Krishna was bornin prison.

His ideas were taken up by women in large numbers. The charismatic presence of women
leaders like Vijaylakshmi Pandit, Aruna Asaf Ali, Uma Nehru, Kamla Nehru legitimised the
activities like hoisting the national flag or breaking the salt law.

The initial act of salt making in the homes was a visible sign of the revolt which had entered
every home, despite Gandhi's reluctance to allow women to accompany him on the march. His
first apprehension was that among large numbers of men the presence of few women would
make them more vulnerable to violence. Secondly, he did not want to be accused by the British
Government of hiding behind the protection of women. Gandhi had remarked that just as
Hindus do not harm a cow, the British do not attack women as far as possible, therefore, it would
be looked upon as an act of cowardice. A cynical comment of one of the Police Commissioner of
Bengal was that 'men in Bengal were taking shelter behind the skirts of women' and that the
civilDisobedience Campaign as itexistsin Calcuttais being conducted by women.

However, women pushed themselves into the salt satyagrah. Women like Mridula Sarabhai
and Khurshed Behn demanded that no-conference or commission dealing with the welfare of
India should be held without the presence of women. Similarly no marches, no imprisonment,
no demonstrations organised for the welfare of India should prohibit women from a share in
them. Mridula Sarabhai established the Jyoti Sangh in 1934, a women's organisation. It
encouraged women's empowerment, economic self sufficiency through education and
vocational training. it also raised women's awareness on social justice issues such as the
violation of the Sarda Act (marriage of girls under prescribed age) domestic violence and issues
related to social inequalities. In 1942 when the Quit India Movement was launched, Sarabhai
established contact with the "underground movement" led by Jay Prakash Narayan, Aruna Asaf
Ali,Ram Manohar Lohia and others, and helped them financially.

Margret Cousins on behalf of the Women's Indian Association pointed out that if women
were not allowed to participate it would indicate division of work by sex which was not an
adequate explanation to participate. Feminising of public politics facilitated women's
participation on a broader spectum. The 1940's witnessed anincrease not only in the number of
women activists but their indulgence in violent activities as compared to the non-violent
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activities of the 1920's and 1930's. Some activists said that they had been prevented from
participating in the Civil Disobedience Movement, but were allowed by their guardians to
participate during the Quit India Movement. It is an ironical fact that because of the Gandhi's
emphasis on 'morality and respectability' women were no more prevented from public
participation but at the same time the 'passivity' inability to yield result soon disillusioned
people with the ‘feminised' ideology. Thus the anti-colonial resistance under the hegemony of
‘feminised' Gandhian Congress movement was challenged in 1942 as the only legitimate
movement for national freedom. There was a growing sense of resentment with Gandhian
strategy of passive non-violence, whereas few were sceptical as being both '‘Gandhiwadi and
Krantikari (like Biplavis). Their dilemma that through satyagraha alone independence could not
be achieved was supported by socialist ideology which entailed participation in violent
activities, coupled with organising the workers, peasants and youth and spreading socialist
ideas.in 1942, the bulletin 'Ran Bher' was taken over by women comradesinarms.

The women whose work is commendable during the QuitIndia Movement are Aruna Asaf Ali
and Sucheta Majumdar Kirpalani. Aruna Asaf Ali, a congress satyagrahi, decided that organised
resistance and systematic dislocation rather than satyagraha was required to liberate the
country. These two stalwarts held to ethical principles of Gandhi and Azad and gave tough
resistance to the colonial might through their forceful writing and principle and propagated the
views of Gandhi.

They used to relay news, speeches, instructions and appeals to different classes of women.
The news bulletin was supplied by Sucheta Kirplani and Aruna Asaf Ali who were in-charge of
the banned Congress. Sucheta Kirpalani questioned the exclusivity of women from public
domain. She held thatin India there were very few paschgami. (backward) men who would stop
women from participation in national struggle as women had achieved an appropriate position
in this struggle which was based on the tenets of truth and Ahimsa. Women had fulfilled their
dutyin this struggle and as a result had achieved not only their rights but also self-respect. Her
thoughts clearly reflect the Gandhianideology of ‘Ahimsavad'.

Gandhi believed that resistance in satyagraha could be offered through self- suffering for
which women were particularly suited and which could be practised from the domestic front,
therefore, he apprehended public movement of women and at times tried to restrain it. It was
Kasturba, his wife, who first defied his view, when need arose. She stepped out and took over
the leadership of the national movement when Gandhi was in prison, and despite her uneasy
relationship with her husband, she appealed on his behalf.

She spread the idea of spinning and wearing Khadi through small public speeches and her
writing.
Move the charkha my sisters,
Whenever you have spare time from domestic chores,
Spend the day on the charkha
Do not wear makhmal (silk)
Instead stitch chadar made from khaddar.
The nation hasbecome poor fromits own carelessness,
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However, you canincrease India's wealth by spinning on the Charkha. In the ancient manuals
of work, itis directed that the charkha should be worshipped.
Do not forgetyouroldrites (values)
Do Deshseva(serve your nation)
Thisis the best opportunity
Do not waste time
Afteryouhave heard this message fromme,
Spread the message around to the other sisters,
And allsisters should spin on the charkha.
In her appeal through her rare poetic effusion Kasturba tried to generate awareness about
the use of Charkha.

A concern to raise consciousness at the grass root level for involvement in national
movement was taken up by Kasturba. She gave priority to Gandhi's economic doctrines of
reviving the village economy and cottage industries which would restore women some of their
loststrength. Her counter part Basanti Deviin Bengaltoo tried to rejuvenate rural India.

Such appeals brought nationalist activity within the domestic sphere, thus facilitating
Gandhi constructive programmes. More importantly, women were given charge of the
economic status of their country as well as themselves. Khadi served as a means of generating
economic fluidity primarily for the lower classes, but through this activity Gandhi also
challenged the dominant norms of the upper caste, as well as the middle class values that
associated high status with women's non-involvementin productive work.

Kasturba was addressed by the peoples as Rashtramata or mother of the nation. Gandhi too
accorded Kasturba the position of both his wife and the mother of the nation. Gandhi believed
that it was essential for women to possess the warmth of motherhood and sustain the spirit of
seva. or service. Family was thus seen as an integral part of national life, thus concretising the
views of Bankim Chandra who popularised the worship of mother, as well as female duties and
power thus laying the foundation for women's 33 active participation in the nationalist
movement in years to come Motherhood emerged as the domain which the colonised could
claim as theirown.

Gandhi's involvement of women has been analysed as a carefully planned strategy.that
could fulfil a specific purpose in the nationalist movement.His use of household objects such as
Charkhais also seen as an essential 'tool' to involve women in the national struggle, but without
shifting any gender inequalities within or outside the household. Moreover, the symbolic
repertoire used by Gandhi has also been looked upon as a patriarchal extension of the
nationalist project. Although Gandhi emphasised on women's important role in the home
precincts and considered them to be gifted with equal mental capacities. Gandhi was an
intrinsic believer in sex equality and was uncompromising in the matter of women's rights. But
at the same time he envisioned separate roles for men and women in society. As he put it, man
and women are equal in states but are not identical, only supplementary to each other.
Accepting the role differentiation between man and woman, Gandhi declared that their
vocations must be different, for equality of sexes does not mean equality of occupation. While
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drawing women into the vortex of the national movement, Gandhi did not spell out any definite
programme for women to achieve socio-economic equality.

Thus, if Gandhi emphasised the moral and traditional qualities of women, Nehru
emphasised the economic content of women's rights and obligations. His approach was based
on more 'realistic and practical considerations Nehru's earliest political awareness came out of
the influence of the socialist philosophy of the Fabians in England. This early contact
encouraged Nehru to take a critical view of Indian society rather than on any moral exhortation.
His speeches reiterated faith that for women without mental and economic freedom through
education other aspects of gender equality would prove superficial. To Jawaharlal, family
responsibilities were much less important than the economicindependence of women. on the
other hand, for Gandhi - to be dependent, e.g. one thing, to feel dependent is quite another. If
there is love in marriage, the feeling of being inferior does not arise, and conversely, if both are
earners, but do not have love for each other, conflicts will arise easily. A measure of economic
hardship is any day preferable to lack of maternal attention at home and to relieve the pressure
of a modest income, women may undertake to do quite a few household chores themselves.
Women should not have to earn her living .

Unlike Gandhi Nehru believed that advancement and accessing opportunities in the social
and economic fields was important. The discourse of modernity and modern nation in Nehru's
writing, ignored other and competing discourses such as religion, caste and gender, which were
embedded in the traditions of Indian society. He stated that 'the relationship between man and
woman should be based on full freedom and co- operation in which nobody is dependent on
the other However, Nehru's approach was not widely shared, and was alleged as being to
confused because of his westernised outlook. His Fabian socialism was also brought under
criticismas notbeingin touch with ground reality.

However, to Jawaharlal himself, the participation of women in the national movement was
only the beginning of a larger process initiated by Gandhi, whereby woman would struggle to
find their proper identity in the Indian social milieu and enjoy equal rights with men. For Nehru
women's participation in large numbers in the national struggle in response to Gandhi's call
was a social revolution. It broke barriers of social restraint and gave women a new cause and
sense of commitment. As he wrote in his '‘Discovery of India...a remarkable thing happened' our
women came to the frontand took charge of the struggle.

When Nehru recognised Gandhi's leadership, women in his family accepted Gandhian
ideology and turned as his followers. They set an example for the general populace by taking
bold initiatives which inspired other women to step over the thresholds of their homes.A
gender specific non-violent programme, segregation and respectability in public sphere were
some values carried by him.

The Nehru family dynamics encouraged women's involvement in public activities. Three
generations of women from Nehru family participated in the national political life during the
independence struggle.

In the early phase of the movement, the female family members such as Swaroop Rani
Nehru, Uma Nehru, Kamla Nehru, Krishna Nehru, Rameshwari Nehru and Vijaylakshmi Pandit
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provided the context within which other Indian women could participate. They were the first to
step outonto the streets, thus setting a precedent for other women.

Three main features can be seenin their participation. First, they came from a family that had
a tradition of political participation and had exposure to public politics. Second, they were
encouraged and supported by their families to participate in the movement. Third, their lives
were not circumscribed by social practices and members of their families did not object on their
public participation

However, they did not take to nationalist activities without conflict. Vijaylakshmi Pandit in
her memaoirs says that her mother Swaroop Rani Nehru found it difficult to adjust to the changed
life style and the constant infringement on their private family life. It was difficult for her to
understand this new 'Mahatma' who should have been to look after people's morals instead of
meddling in family matters. Swaroop Rani found it difficult to sacrifice family life interest for
supporting the national cause, though eventually she came to terms with the activities of her
husband and son. Her encouragement to them can be seen as a significant dimension of her
contribution towards the national movement.

So says the mother of Jawahar, 'Give up your life for the nation my son. Then only will | be a
proud mother, when one has to take the vow, then give your life to the nation, Never worry about
your happening, Nor worry aboutyour old mother.'

Swaroop Rani and Vijaylakshmi Pandit shared the same household but perceived the change
in their private lives differently. This difference in perception can be attributed partly to the
generational difference between the two men. Since Swaroop Rani belonged to an earlier
generation, therefore, her horizon did not extend beyond the family and she found it difficult to
comprehend the changing political reality and new ideas For Vijaylakshmi Pandit, the
consequence of political developments were felt in her personal life. For Swaroop Rani it was
the changing political reality while for Vijaylakshmi Panditit was a challenge.

For Kamla Nehru, who turned to be a total convert to Gandhian philosophy of non-violent
non-co-operation and threw herself into the fray with a zeal that took even Jawaharlal Nehru by
surprise. In fact, it was her total commitment that made it simpler for Jawaharlal to take plunge
into a full time involvement in national politics. She wanted to play her own part in the national
struggle and not be a shadow of her husband. She wanted to justify herself to her own self as
well as to the world.

Gandhi's ideas were taken by Kamala Nehru, who tried to sensitize people by her appeal to
women folk that it was the duty of our sisters to take to swadeshi things. The leading journal
Chand too supported her views.

The women of the Nehru family had taken the initiative in the task to mobilize the masses
which would enable the middle class women to transcend the domestic boundaries. Just as they
had set a precedent in public activities, a precedent was set in literary activities too. Some
important journals on women's issues were being published with their co-operation. Stree
Darpan ,Women's Mirror' was one of the important journal which was financed and published by
Kamala Nehru, who was also the president of the Allahabad District Congress Committee
Articles in stree Darpan emphasized not only nationalist issues but also women's rights, and
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argued for reform in gender relations. These journals formed the forum to establish link
between self-emancipation and national emancipation.

Another active member of Nehru family was Uma Nehru. She had long been an advocate for
women's right through her articles in stree Darpan edited by her sister-in- law Rameshwari
Nehru. The articles highlighted the need to bridge the gap between men's emphasis on
nationalrights and their concern for women's rights. It had well researched articles on women's
role in the nationalist movement. Uma Nehru wrote about 'the role of Women in Marriage'
VijaylakshmiPanditwrote on 'Present Day Women's Education'.

Uma Nehru was on uncompromising critic of certain patriarchal assumptions in male
nationalist discourse. Her response to Katherine Mayo's book 'Mother India' has been seen as a
feeble critique of Mother India. She took a supposedly neutral or non- gendered position of the
Indian nationalist. It could not become the site for elaboration of the gendered subject position
of the Indian women as she herself was critical of male nationalist discourse towards women.
Her response to 'Mother India' reflected the power of the nationalist discourse to contain even
those voices that were critical of its particular nationalist resolution of the women's question
as she had long been a powerful advocate for women's rights. Thus Uma Nehru tried to avoid a
detailed discussion on Mayo's thought as she too perceived the same views as Mayo's to a
certain extent, but on grounds of national cause, she tried to give a nationalist perspective but
since her conviction did not lie therefore her response was considered as feeble. The coming
forward of such women protagonists gave further thrust to the ethical mass movement, and
their complementary role in awakening national consciousness among masses cannot be
overlooked.

The leadership to women in nationalist movement in Uttar Pradesh was generally provided
by female members of the Nehru family. In 1909 the Prayag Mahila Samiti was formed by
Rameshwari Nehru in Allahabad. It articulated issues which were concerned with women's
enlightenment, social reforms, women's education and their political participation though the
participations of these meetings remained confined to elite women.Later Rameshwari Nehru
became the editor of Stree Darpan. She was one of the members of the delegation for "Age of
Consent Committee." appointed by the Government on 25th June 1928 as she was one of the
strongest advocates for the abolition of child marriage which later ensured the passage of the
Sarda Child Marriage Bill.

The charismatic presence of these women like Uma Nehru, Krishna and Kamla Nehruy,
Vijaylakshmi Pandit, Aruna Asaf Ali, Sucheta Kirplani both personalized and legitimized
activities like hoisting the national flag or breaking the salt laws Homely salt suddenly became
a tool of power. Uma Nehru led the march, Kamla Nehru picked up the fuel, Swaroop Ran,
presided over the meeting and said "If you are true to your Motherland then you should start
manufacturing saltin every household. After appealing to women to enlist as volunteers, since
without their co-operation the attainment of Swaraj (self- rule) would be impossible. Uma
Nehru auctioned a packet of the newly made salt. The elderly Swaroop Rani had a special
impact on the masses. Sister of Jawaharlal, Krishna Nehru, describing the impression created
by her mother said that one of the most extraordinary things happened was that a Hindu lady
born to the luxury and seclusion of strict orthodoxy, suddenly became arevolutionary orator."
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The memoirs of the Vijaylakshmi Pandit and Krishna Nehru give important insight into the
experience of 'elite women' in jails; which was looked upon as a centre of resistance. For the
colonial authorities the revolutionaries were a more serious threat than these Congress
Satyagrahis and for the Congress nationalists female protagonists the goals and aspirations of
the revolutionaries or 'krantikaris' were antithetical to the Gandhian non-violent movement.
During the Quit India Movement Gandhi's views faced a severe challenge but the sheer
conviction of Gandhi, Nehru and Azad retrieved the situation and brought people back to the
Gandhian fold to fight on the basis of the conviction of truth and non-violence to pursue
constitutional rights.

Towards the end of the long drawn protracted battle against the imperial rule Nehru
realized that he had to carry forward a battle from within the nationalist front or even from the
Congress front.

Nehru was forthright in condemning the male dominated society of India, where its
civilization, its customs, its lands were made by men who had taken care to keep themselvesina
superior position, to treat women as chattel and to be exploited for their own advantage.
Hence, he was equally aware that the move to break the socio- legal restraints on women had to
be taken cautiously.

However, it took Nehru several more years to realize to provide further equal rights on a
constitutional basis. In the immediate post-colonial period Nehru had to face opposition from
within which till then had been in a veiled form. Even well meaning leaders did not agree with
Nehru as they were conservative in their views and Nehru's non-conformist views were not
acceptable to them. It had taken long for Nehru to finally realise the volume of orthodox
opinion arrayed against him in his bid to carry forward progressive legislation affecting
personal laws.

He visualised that ultimately by galvanising public awareness he could gain support for
measures of socio-legal equality between man and woman. Congress at the behest of
Jawaharlal Nehru decided to enshrine the principle of equal rights for men and women in the
fundamental Rights of the people at the Karachi Congress of 1931. In spelling out the economic
content of the equal rights for women, Nehru was doubtless inspired by Leninist thought, who
stood for an egalitarian legislation between the sexes. Firstly, the Fundamental Rights
Resolution in 1931 was adopted without any great opposition as many of the Congress
members thought that it would not be implemented in near future. Secondly, it was also
considered to be a Gandhian concession to Jawaharlal Nehru. Thirdly, the political elite gave
their support because thereby, they could show that they were more socially advanced than the
British and could counter claims that they were too backward for self-rule. Also women's
suffrage was bound to help the national cause, as any increase in India's political
representation would be unfavourable to the British presence. Nehru had anticipated that no
objection would be raised because first, the rights were on paper and second it could not have
been realised in near future. Nehru said, many of them who silently voted for the Karachi
resolution might not have meant what the resolution laid down. Nehru's fears came true when
he tried to introduce reforms in Hindu Personal Law. Due to the rigid British policy of non-
intervention in indigenous personal law the evolutionary growth of Hindu law had virtually
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stopped. Besides, the underlying principle of Hindu law in pre-independence era was
inequality, the inferior position of women in all matters governing personal law like marriage,
maintenance, inheritance and guardianship.

It was the passing of the Hindu Women's Right to Property Act, known as Deshmukh Act in
1937 thatbrought out the legitimacy of this demand for codification. Actin

A Hindu Code Committee was set up in 1941 but could only he introduced in the legislative
Assemblyin 1947.

However, in the early post colonial period Nehru asserted his views as he was eager to grant
equal rights to women on a constitutional basis. In 1948, under Nehru's prime minister-ship,
the Draft Code was referred to a select committee under the chairmanship of the Law Minister,
Dr. B. R. Ambedkar. Ultimately in May 1955, the Hindu Marriage Act was passed followed by
Hindu Succession Act in May 1956 and the Hindu Adoption and Maintenance Act in December
1956 and the Dowry Prohibition ActinJuly 1961.

The debate on Hindu Code brought a broad spectrum of ideas on social issues. An analysis
of these divergent viewpoint is crucial to understand Nehru's effort amidst strong opposition
and how it paid in resulting in a set of legislation which though could not be made very
substantial but was symbolic of providing a status of equality on the constitutional and legal
basis.

Rajendra Prasad, Vallabh Bhai Patel, Shyama Prasad Mukherji, Naziruddin Ahmad were
opposed to the Nehruvian view. Perhaps the most vocal protests were articulated against the
clause of granting equal property rights to women, for it threatened the well entrenched
economic rights of the male in society. The opposition was on grant of ‘absolutely equal right'
as it was feared that it would create family tensions within her paternal family. There was a
deep seated fear that 'Mitakshara' concept of joint family would be affected which in turn
would break the basic fabric of Hindu Society.

To Nehru, the passage of this legislation marked an epoch in India for it had pulled out Hindu
Law from the roots in which it had got stuck and given it a new dynamism In the ultimate
analysis it can be said that Nehru's victory was largely symbolic which he claimed to be the
‘outstanding achievement of his time. He linked this legal advance in the social domain. By
recognizing and accepting in principle the concept of woman's equality, Nehru was able to
enunciate an emancipated and liberal spirit of views which was not only unique in the time
when he lived but also has relevance for posterity.

Both aimed at the same goal which was equality between man and woman. However, their
approach was different. Gandhi's perception of equality was qualified and quantified. He
believed in woman being confined to household as otherwise the family was bound to suffer.
Whereas Nehru on the other hand was not restrictive and stood for "absolute equal rights" and
inthis he was breaking all socialnorms orimpediments.
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Abstract : The present paper deals with the role and position of Assistant Professor
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primary components of a society. Their satisfactory egalitarian Patliputra University, Patna

efforts and assiduousness can establish a progressive and

systemic society. Consequently, to understand a civilization of

any country, at first is essential to know the subject of the role, position, and action of women in
that society. Because, if we discuss any social phenomenon, when is automatically coming to
relevant of women into this deliberation. We know 'Veda' is the core scripture of the Hindu
religion.

We know Veda's the essential scripture of Hindu religion, as well as emblem of the practice of
divine knowledge and flourishing mentality of Aryan. Indeed, this spiritual treaty had been
written for worship of god and goddess, denotation of diets, sacrificial rites. Not only spiritual
field but also Vedic literature has a particular historical value. Generally we know, when history
had not been written in India, that time some Vedic hymns or verses prescribed several matters as
to polices, society, economy, ancient education system, role and prostitution of women, i.e. of
ancient India. In spite of paternalistic society, Aryan women was highly respected and got well
accommodation from family and society. No doubt, there had no discrimination between mane
and women in that society. If we do as a scholarly study of the Vedic literature, then it seems that
house and society were centralized around women. Due to scholarship, austerities i.e. few of
women's achieved equal status with sages. Therefore they could easily participate in all sphere of
society because of own freedom, freedom of speech, various divine knowledge's and scholarship.

Aryan household system was unimaginable without women. Many times relevance of lifestyle
was illustrated simplification to understand domestic life and matrimonial relation. After
completing education maiden naturally got marriage in post-puberty stage. But we don't found a
single evidential hymn into Vedic literature. In the case of marriage maiden had fully freedom to
select appropriate soul-mate like a young. A customs of polygamy, polyandry widow remarriage,
divorce and levirate were being accepted at that time. Due to have religious freedom, women could
effortlessly participate any of religious ceremonies and discussions. Nowadays modern women can
independently visit anywhere and it seems that they got fearless freedom from predecessors
women. This paper has been designed for illustration of role, action and position of Indo-Aryan
women, as well as how were being stimulated modern women in every sphere of Indian society.
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Introduction : Veda is the most and foremost oldest prominent writing evidence to know
ancient India as well as primary scripture of Hindu religion. Even this literature was also
emblematically pasteurized the progressive mentality and creative power of Indo-Aryan
society. As farithas been composed by Vedic sage around 1000 B.Cto 1500 B.C and transmitted
orally. Primarily Vedism originated and developed ground on polytheism and divinities
endowed with anthropomorphism.

The word 'Veda' drives from the root of 'vid', which means 'to known' or 'to think'. Hence, the
wide meaning of ‘Veda' is an extension of divine knowledge. Customarily Veda is divided into
two parts such as Samhita (collections of hymns) and Brahmana (interpretation of the ritual
texts of Samhita). Brahmana has divided into parts of Aranyaka (composition of hermits) and
Upanishadas (composition of religious philosophy of Vedism). As again branch of samhita have
four branches, like as Rig-samhita(a collection of chants), Yajur-samhita (a collection of prayers
and formulas for sacrificial rites), Sama-samhita (a collection of chanting songs), and Atharva-
samhita(a collection of incantations formulas of magic).

After deeply studying each of the parts of Vedic literature, it seems that indeed Vedic
literature has been written for denotation of god and goddess, worship of ditties, sacrificial
ceremonies, and religious philosophy of divine life. But some Vedic verses or hymns displayed
several phenomena such as policies, education system, society, religion, economy, domestic
life, women's position i.e. of that time. Despite a paternalistic society, Vedic women were
inhabited to the highest dais of respect and emancipation, as well as had animated carefulness
of own value. A seed of popular feminist movement in modern India has considered to role,
action and position Vedic women. That's why role and position of ancient Indian civilized
women are relevant and considerable to study the status of modern Indian women.

The Objective of the Study : The primary objective of this manuscript is to investigate to role,
action and status of women in every sphere of Indo-Aryan society. Side by side also examined
how sois stimulating the status of females in modern India regarding domestic life, matrimonial
life, gender equality, education, society, politics, religion, etc. this framework answered and
discussed on problems and rights of women. This research article will give a brief illustration of
the role and activities of women in the sector of education, domestic life, society, religion,
matrimonial life of Vedic era.

Methodology : Every research paper explores some new findings or thoughts. As a
methodology, this paper would be exactly written based on analytical and descriptive methods.
By nature this is a qualitative research article. To make a corpus of this paper data was collected
from primary sources like Rig-Veda, Sama-veda, Yajur-veda, Atharva-veda, Upanishada,
Manusmriti, and Harit-smriti. Side by side some of the ideas and information gathered from
secondary source such as various journals, Indian religion and history related books.
Commentary books, etc.

Theme: Family systemis small but important unite of a society. A long-lasting and strong family
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system can form aresilient and powerful society. It seems that Vedic society established on the
home and family. Women played three types of role in family life where she is Daughter, Wife
and mother. In Indo-Aryan society male child was to be desirable but daughter was not
neglected by parents. In family life there was no discrimination between son and daughter. In
domestic life there were no discrimination between son and daughter. Therefore, samaskara
must all be performed for daughter like son. Before marriage, maiden lived happily with her
parents. Even daughter had rights to funeral rituals of father. In absent of sonless father,
daughter could occupied the position of house-owner. Apart from parents, brother could
control his sister. Brother and sister were best acquainted with each otherin household life.

Generally maiden got marriage in post-puberty stage. Before marriage they were occupied
with domestic works and activities. But it is considerable to this context that daughter had
imitated rights on paternal property. Generally a widow expected as ascetic life. Side by side
she had no share in husband's property. Wife in household life have a vital role from ancient to
modern period in Hindu civilization. Wife, another form of women played a respectable in
matrimonial life. Regarding this matter, sage Manuin his smritisays "if,in a house wife lives with
dignity there god are pleasant. Where are not respected there every sacrificial rites are vain."”*
(Manu-smriti3/56; pp 215) Ina place of Rig-Veda likewise declared that- "o lord Indra.

The wife is the house she is resting place of husband”* (Rigveda- 3/53/4). Actually this
hymns established how domestic life and family concept round the women in society. In
another verse of Rigveda expressed mutual relation between supreme soul and human soul by
metaphor of relation between wife and husband- “two birds of beautiful wings, the individual
human soul and the supreme soul of the universe, both friends and companions, together nest
onthe same one tree of existence. Of the two, one, the individual human soul, eats the fruit with
relish and enjoys as well as suffers the consequence, the other, the supreme soul, simply
watches comprehensively all round without eating anything” (R.V.- 1/164/20; Pp-727)
Motherhood is a spiritual transformation of wifehood. In another way it can be spoken that
motherhood is the gloried stage of women. She is the first and foremost teacher of a child in
domestic life. Therefore, in Vedic society every man looked upon all women as a divine mother.
After written Hindu scripture also clearly declared a place of mother is equal as god and
goddess.

Marriage is a significant method of breaking up a group of life and forming family system.
According to Hindu mythological legend there was a sage named Dirghatama during the reign
of king Bharat and he was starting marriage system in society. Indeed, marriage in Indo-Aryan
society was sacred and flourishing custom. It was also regarding as social and religious duty of
Aryan. Naturally maiden got marriage in post-puberty stage. Before get marriage, till she lived
with her portents. But we don't any single record to child marriage into whole Vedic literature.
Though, a picture of this systemis notrearin modern Indian society.

Side by side it is considerable that there has a child marriage act to stop this custom in
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modern India. Inthe case of marriage young and maiden had freedom selected perfect bride and
groom in that era. Specially, svayamvara marriage system was organizing for princesses.
Svayamvara meeting is self-choice system of husband by the bride. This type of marriage
system was particularly picturized in a place of Rigveda, “"then she who come for friendship,
maid of noble, elected you as husband, you as her lords.”*(R.V 1/119/5) Side by side it is notable
that the custom of polygamy, polyandry, widow's remarriage, and levirate (niyoga) and divorce
system were voguing into society. As for instance, 'due to divorce, Brihospati, teacher of ditties
was punished by the society of god and goddess.” (R.V- 10/109/6-7)

Education is most precious method to develop the society and mentality as well as a helping
way to change human behaviors. Indeed, main goals of education in society are to mental
development and settling in life. In Indo-Aryan society, Aryan education systems were simple
like living. It is truth that religion and spiritualism particularly influenced education system.
Wherefore, we can speak it that one of the important role of education in Vedic India were to
realizing the ultimate knowledge. In education sector women had equal rights like a man. If we
deeply study the Vedic literature then it seems that perhaps manner education and spiritual
knowledge were mandatory condition for marriage of a maiden. In a verse of Atharva-veda
expressed that 'a maiden can succeed in her marriage only if she has been properly trained
during the period of studentship (Brahmacharya)."® (AV- 9/5/18) Brahmacharya, first stage of
ashrama system is actually student life. A student in Vedic society is called Brahmachari.
Indeed, Vedic maidens were to spiritual and various subjects. Despite of being a patriarchal
society, intelligent maiden was as ideal daughter of her parents.

Rig-veda proclaimed that Ghosa and Badhrimali were as ideal for scholarly mentality. After
completing initiation ceremony maiden used to go house of teacher (gurukula) for learning like
male students. Generally Brahmin maiden, upper cast of hindu cast system used to learn used to
learn spiritual education and spiritual philosophy; side by side Kshatriyo daughter, second state
of four types of cast system in Hindu religion would like to practice arch-education. In vedic
literature Maitreyi, Gargi, Sulabha i.e. women were acquainted as brahmayajna. They were
properly scholar and contributing own knowledge for advance education. In Harit-smriti sage
Harit divided the Vedic women into two parts such as 'Brahmavadinis' and 'Sadyodvahas". At the
age of eight or nine, naturally maiden would go to gurukula and used to learn y heart the Vedic
hymns. ‘They prescribe for the daily and periodical prayers and for those rituals and sacraments
in which they had to take an action part after their marriag.”” After completing the study, they
would get marriage around sixteen or seventeen years old and entered into household life. By
heart, sadyodvahas were attached with materialistic world. But, brahmavadinis would conquer
the wordlist world and used to investintegral life trying to know the supreme knowledge, which
is called 'Brahmayajna'. Mostly they were attaching with Vedic and philosophical studies.
'‘Brhadaranyaka Upanishada' also extensively discussed about them. We found a picture in this
Upanishada, where a popular sage, named Yajnavalkyawas perplexed to see eloquence of Gargi
in the assembly of king Janaka. A naming list of brahmavadinis women were founded in Rig-
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vedawho had famous for seer and author of Vedic verses and hymns.

They were, such as- Ghosa[she, wife of sage Kaksivanis seer two long verses (mantra) of 39
& 40 hymns (sukta) of 10" books (mandala) of Rigveda), Dakshina (she was auther all verses of
103 hymns of 10" mandala of Rigveda). Sraddha (she is auther in all verses of 151 hymns of 10"
mandalaof Rigveda), Lopamudra(she, wife of sage Agastyais seerinall verses of 179 hymns of
1" mandala of Rigveda), Romasa(she, another wife of sage Kaksivanwas seerinallversesof 126
hymns of 1" mandala of Rigveda), Surya (she, daughter of Savita (sun) and wife of moon (Soma)
was author seer in all marriage related verses of Rigveda), Visvavara (she is seer in all verses of
28 hymns of 1" mandala of Rigveda), Juhu (she, wife of Brihaspatiwas seer in all verses of 109
hymns of **" mandala of Rigveda), Urvasi (she, an apsara (dancer) in heaven wedded to king
Pururava and seer seerin 2,5,7,9,11, 13, 15, 16, and 18 number verses of 95 hymns of 10"
mandala of Rigveda), Yami (she, sister of Yama was author with her twin brother in all verses of
10 hymns of 10" mandala of Rigveda ), Saswati (she, daudhter of sage Angira and wife of king
Asanga was seer in all verses of 1* hymns of 8" mandala of Rigveda), Sachi (perhaps her actual
name is Paulami and seer in all verses of 159 hymns of 10" mandala of Rigveda), Indrani (she,
consort of king of heavenIndra was seer of verses 2, 4,5,6,7,9,10, 15, 18,22,and 23 of hymens
86 of 10" book in Rigveda), Bagamvarini(she was author of all verses of hymens 86 of 10" book
in Rigveda), Sharama (she was author of all verses of hymens 108 of 10" book in Rigveda), Godha
(she was seer of all verses of hymens 134 of 10" book in Rigveda) etc. Not only religious study,
but also they were highly educated in the field of literature, fine arts, drama, musical
instrument, music, dancing etc. Generally, kshatriya maiden like to learn art of war and
admitted to army. They also participated to battle. A few of verses in Rigveda prescribed this
system. For example we found two women's battler name in hymns 39 & 40 of book 10" of
Rigveda, whose name was 'Badhrimati' and 'Bisapal'. Badhrimati lost hands and legs in battle-
field. Other women Bisapal, wife of king Rable was a soldier of her husband's army. In according
with Rigveda, 'gracious contribution of wife Mudgal associated with got victory of king Mudgal®.
(R.V.-10/102)

Religion was backbone of Indo-Aryan civilization and culture and it established on
sacrificial rites (yajna). At that time women had sufficient religious freedom like male, side by
side religious customs and ceremonies were jointly performed by husband and wife. Though,
after studying the samaskara or customs, it seems that Aryan women were untouchable during
her monthly period. Because, many of Hindu religious persons till now believe that a women at
periodical time isimpure. As well as, women have been impure during the time of confinement.
Apart from during the time of period and confinement, they have rights for prayer and
scarification of diets. Sacrificial rights of women were respected without hindrance.

That's why in a place of Atharva-veda clearly expressed that ‘women have full rights in
scarifications'. (A.V. 11/1/27) A few of women, especially unmarriage once, were regularly
offering vedic scarification. For example, in a place of Rig Veda, a Vedic female scholar, who's
named 'Visvavara regularly getting up early morning and used to individually organize and

i




111

perform scarification all herself."* (R.V.- 5/28/1) A similar picture visualized in another place of
Rig-veda, where Indrani, spouse of Indra (king of heaven) proudly claimed that she had started
some rites and rituals."” In domestic life Aryan husband and wife simultaneously regular
performed sacred five types of fire scarification (panchamahagni-yajna) such as Deva-yajna
(scarification of god), Brahma-yajna, Pitri-yajna (scarification of ancestor), Bali-vaiswadeva yajn
and Atithi-yajna (guest reception). Even, women used to actively and individually participate in
any religious discussion due to scholarship. Ascetic life is too significant stage of life in
Hinduism. At that time women at end of life would go to forest conquered materialistic world
and they prayed to god for emancipations. In a place of Rig-Veda hermits women denoted the
term of 'Aranyani®. (R.V- 10/146/2) Consequently, it proved that there has not been obstacle
for women to study or read any of scripture and performed any religious custom, rituals and
scarification.

The study and status of women in economical world is a recent phenomenon. We didn't
found a clear outline of economical status of women in early Vedic era. But it is remarkable
subject that “"the main occupation of the people of the Vedic age was agriculture and stock-
raising.”* (A history of India, pp 36). Though, women had imitated rights to economical field.
Perhaps, earning was not mandatory objective of learning the subject of fine arts and literature.
But an emergency time they could earn money to help husband and family by utilization of own
education. Basically women were actively joined with agriculture, preservation and protection
cow, animal husbandry and woof of garments. Women associated with her husband agricultural
work. In Vedic era one of most and foremost economical source was agriculture. In according
with Atharva-veda man prayed to god Prthibi- “Prthibi you are mother and we are your sons."*
(A.V. 10/3/13). In another place of Atharva-veda also expressed that "o sun and wind, farmers
and helpers, listen to the water which you create in the religions of light of knowledge, bring
that down to irrigate his holy land of the fields.”** (A.V. - 3/17/8, pp 197). Production of cow
invigorated the economy of Vedic society. Therefore, cow was not only accepted as domestic
animal, but also it considered as a precious property. By heart Aryan beloved that profit of
keeping of cow was as cause of long life of mankind, productive of land, and demonization of
disease.

In a place of Atharva-veda also extensively discussed following the feeding of cow- "0 cow,
mother spirits of the nation's body, mind and soul, give health and vigor to weak, turn the ugly to
beauty and grace. O people make the home overflow with peace, property and the bliss of good
fortune. You command noble speech and your life and work is praised in the assemblies of the
wise."” (A.V.- 4/21/6 pp312). Women in Vedic period were always alert to protect property of
cow. For example, in hymns 108 of book 10" of Rig-veda seen that a vedic women of Sarama was
trying whereabouts have the losing like a spy. Side by side women actively played an admirable
role in the case of woof of garments. Vedic literature clearly refers to that three types of
garments were voguing for women in society, such as under garment (vasahantaram), upper
garment (paridhananam), and lower garment. Basically, women weaved garments for children's
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and husband in family. For example, in a place of Rig-veda visualized 'two companion women's
weaved the warp and woof of cloth for wearing on the time of sacrificial rites (yajna).”® (R.V.-

2/3/6, Pp- 872.). It seems that clothes were woven by needle in Vedic era because of written
above needlein Rig-Veda.

Conclusion: In conclusion, there had no complexity in Vedic Indian society. Aryan women's had
a lot of rights to interfere in every field of society. As well as fertilized and glorified their society
by their intellectuality and strong alterability. At that time women were benefactors of the
country, nation, and society. From time to time they advised man on several matters. Welfare
virtues were born among women as their high education, independent thoughts, infinite
freedom and connection at several levels of society. It seems that women were like a seed and
man were like fertile land. Aryan males and females both build up a systemic progressive
society by their unselfish efforts and actions. Nowadays we can see the triumph of women in
everywhere of the global world. In several fields of Health, politics, science education, research,
economy i.e.women are playing a vitaland responsible role like a man. Even, at present time we
should that feminism and women empowerment has rooted into the Vedic civilization.
Consequently, it can be mentioned that the discussion of modern women is incomplete apart
from the knowledge following the role, action and status of women in Vedic India.
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BIRD MIGRATION

in Bihar and the Eastern Indo-Gangetic Plains

Abstract : Acts of flight have long fascinated
humans; yetitis the remarkable journeys of birds,
some weighing as little as three grams, that
traverse thousands of kilometers by their own
navigational choice that remain truly
extraordinary. Migration stands out as one of the

most captivating natural phenomena, GITANJALI
representing a purposeful and highly regulated Visiting Faculty,
movement undertaken in search of food, suitable Department of Zoology,
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territories, nesting and breeding sites, and other _ e
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essential resources essential for survival and

reproductive success. Over the past decades, a substantial body of scientific literature has
highlighted the ecological, physiological, and evolutionary significance of avian migration;
however, much of this information remains geographically dispersed and often biased toward
well-studied regions outside the tropics. India lies along major global migratory flyways and hosts
diverse wetlands, grasslands, and riverine systems that serve as critical wintering and stopover
habitats. Within this framework, the eastern Indo-Gangetic plains particularly the floodplain
wetlands of Bihar support large assemblages of migratory waterbirds but remain under-
represented in review literature. While sites such as the Ramsar-designated Kanwar Lake
exemplify the regional importance of these habitats, numerous smaller wetlands collectively
function as complementary wintering and refuelling sites. This review synthesizes global
concepts of avian migration with region-specific evidence from India, emphasizing migratory
drivers, flyways, habitat use, threats, and conservation priorities, and aims to provide a
consolidated reference to inform future research and wetland conservation in under-studied
landscapes.

Keywords: Bird migration; Migratory waterbirds; Central Asian Flyway; Indo-Gangetic plains;
Kanwar Lake (Kabartal); Bihar;

Introduction : The term migration is derived from the Latin word migrare, meaning “to move
from one place to another,” “to change residence,” or "to depart.” Migration is a widespread
biological phenomenon observed across diverse animal groups, including butterflies, crabs,
frogs, newts, locusts, sea lions, sea turtles, fishes, and birds, with the distance travelled varying
considerably among species [1]. Among these groups, birds exhibit some of the most
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remarkable and regular long-distance migratory movements, largely owing to their advanced
flight capabilities, physiological adaptations, and sophisticated navigational skills.

Human fascination with bird migration dates back to antiquity. Aristotle (384-322 BC)
documented the seasonal disappearance of bird flocks, though he incorrectly proposed winter
hibernation; nevertheless, early civilizations recognized avian homing abilities that later enabled
the use of carrier pigeons for wartime communication. Their strategic value during the First and
Second World Wars underscores long-standing human admiration for avian navigation[1].

Although migration is a defining avian trait, not all species migrate. Resident and partially
migratory species often coexist with long-distance migrants, as observed in wetlands such as
Keoladeo National Park. Migratory birds nevertheless undertake predictable seasonal journeys
to exploit favorable food availability, habitat conditions, and breeding or wintering grounds.

India lies along major global migratory flyways and functions as an important wintering and
stopover region for birds migrating from Central Asia and Siberia [2-4]. Large congregations of
migratory waterbirds arrive during winter, transforming wetlands across western and southern
India[5]. Sites such as Thane Creek, the Rann of Kutch, Sambhar Lake, and Chilika Lake exemplify
this importance [4,6]. Extending eastward, Kanwar Lake Bird Sanctuary (Kabartal) in Bihar Asia's
largest freshwater oxbow lake and a Ramsar site supports nearly a hundred species of migratory
birds during winter [7-9]. Despite this, wetlands of the eastern Indo-Gangetic plains remain
under-represented in migration literature. This review integrates global concepts with
evidence from India, emphasizing migratory drivers, habitat use, and conservation challenges.

Types and Patterns of Bird Migration : Bird migration can be classified by direction, extent, and
ecological drivers. Latitudinal migration involves north-south movements, typified by species
such as the Arctic tern [2]. Longitudinal migration reflects east-west movements influenced by
climatic gradients and habitat availability [10], while altitudinal migration involves seasonal
verticalmovements in mountainousregions[11].

Based on population involvement, complete migration includes the entire population,
whereas partial migration involves only specific age or sex classes [2,10]. Differential migration
describes variation in timing or destination among groups [11]. Additional patterns such as
seasonal, irruptive, nomadic, loop, leapfrog, and vagrant migrations represent adaptive
responses to fluctuating resources and climatic variability [2,10,11].

Bird Migration in India : India occupies a central position along the Central Asian Flyway and
serves as a critical wintering and stopover region for birds from Central Asia, Siberia, Mongolia,
and parts of Europe [3,4]. The country's diverse habitats from Himalayan ecosystems to coastal
mudflats, inland wetlands, grasslands, and riverine floodplains provide extensive foraging and
roosting opportunities [4,6]. Seasonal food abundance and widespread wetlands make India
particularly attractive to migratory waterbirds during the non-breeding season[5].

Bird Migration in Bihar and the Eastern Indo-Gangetic Plains : The eastern Indo-Gangetic plains
form a vast alluvial landscape shaped by rivers such as the Ganga, Gandak, Kosi, and Son,
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characterized by floodplain wetlands, oxbow lakes, marshes, and seasonally inundated fields
[12]. Despite high ecological productivity, this region has received limited focused attention in
migrationresearch[13].

Kanwar Lake Bird Sanctuary is the most prominent wetland in Bihar, designated a Ramsar
sitein 2020 and supporting large wintering assemblages of migratory waterbirds[7-9]. Beyond
this flagship site, numerous smaller wetlands and riverine habitats across Bihar also contribute
to migratory connectivity. The Ganga floodplains near Bhagalpur, including river islands and
sandbars, support wintering ducks, geese, waders, and gulls, reflecting high ecosystem
productivity near the Vikramshila Gangetic Dolphin Sanctuary.

Riverine habitats around Danapur Cantonment near Patna similarly support seasonal
assemblages of migratory waterbirds using shallow channels, sandbars, and adjacent
grasslands. In north Bihar, wetlands and chaurs of Sitamarhi and neighboring districts provide
winter habitats for ducks, herons, egrets, and shorebirds. Wetlands in Nalanda district, including
Giddhi Lake and water bodies around Pawapuri and Rajgir, support both resident and migratory
species, while the Jamui region at the Indo-Gangetic plain Chotanagpur Plateau interface offers
additional transitional habitats.

Collectively, these largely unprotected sites function as secondary wintering and stopover
habitats that complement Kanwar Lake and support diverse migratory guilds (Figure 1). Their
scattered yetinterconnected distribution highlights Bihar's role as a landscape-level migratory
corridor. However, limited systematic surveys and long-term monitoring from districts such as
Bhagalpur, Patna, Sitamarhi, Nalanda, and Jamui represent a significant knowledge gap[13,14].

Figure 1. Representative migratory and winter-visiting waterbirds: Panels show (a) Eurasian
Spoonbill, (b) Black-winged Stilt, (c) Glossy Ibis, (d) Little Egret, (e) Purple Swamphen, and (f)
Greylag Geese, illustrating the diversity of migratory guilds utilizing riverine, floodplain, and
wetland habitats during the winter season. These habitats function as critical foraging and
stopover sites along the Central Asian Flyway. (Photo credit: Dr. Mrityunjoy Halder, AIIMS Patna)
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Drivers and Ecological Significance of Bird Migration : Migration is driven by seasonal food
availability, climatic conditions, breeding requirements, and avoidance of competition or
predation[2,11]. In Bihar, shallow wetlands, floodplain productivity, and relatively mild winters
attract migratory birds from higher latitudes. Floodplain wetlands, oxbow lakes, river channels,
sandbars, and seasonally inundated fields provide abundant food resources for diverse foraging
guilds, including ducks, geese, waders, and piscivorous species.

Migratory birds also play important ecological roles by facilitating nutrient transport,
enhancing nutrient cycling through guano deposition, and regulating aquatic food webs [15].
Their seasonal presence serves as a sensitive indicator of wetland health and environmental
change.

Threats and Conservation Perspectives : Migratory birds in Bihar face multiple threats,
including habitat loss, wetland degradation, agricultural expansion, urbanization, and pollution
[6,16]. Climate change further alters hydrological regimes, migration timing, and habitat
suitability along flyways[17]. Floodplain wetlands are particularly vulnerable to encroachment,
eutrophication, invasive aquatic plants, unregulated fishing, and hunting [7,13]. Many smaller
wetlands lack formal protection and effective monitoring.

Effective conservation requires a flyway-level approach integrating habitat protection,
wetland management, and international cooperation [3]. While frameworks such as the Ramsar
Convention and the Central Asian Flyway Action Plan provide guidance, their success depends
on site-level implementation and community engagement [7,16]. In Bihar, conservation must
extend beyond flagship wetlands to include smaller floodplain lakes, riverine sandbars, and
peri-urban habitats. Strengthening baseline surveys, long-term monitoring, and district-level
documentationis essential (Figure 2).
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Figure 2. Conceptual overview of bird migration through Bihar, highlighting its role within the
Central Asian Flyway, key drivers of migration, major movement patterns, critical wetland
habitats such as Kanwar Lake, and the principal anthropogenic threats affecting migratory
connectivity. (Image generated using Google NotebookLM)
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Conclusion : Bird migration is a complex ecological phenomenon shaped by evolutionary,
physiological, and environmental factors. Wetlands of the Indo-Gangetic plains, particularly in
Bihar, play a crucial yet under-recognized role as wintering and stopover habitats. By
integrating global migration concepts with region-specific evidence, this review highlights the
importance of floodplain wetlands, riverine landscapes, and smaller district-level water
bodies. Addressing knowledge gaps through focused research, long-term monitoring, and
inclusive conservation strategies will be vital for sustaining migratory bird populations and
safeguarding these dynamic ecosystems within the Central Asian Flyway.
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Digital Governance and
Constitutional Accountability in India

ABSTRACT : The era of digital age no doubt has transformed the process
of communication, interaction and information among people to a
large extent. However, such transformation has raised several concerns

Dr. Aparajita

like cyber security, infringement of data privacy and misuse of Assistant Professor
information. Such challenge has become more prominent in a  Department of Political Sciecne
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principles have proved to be instrumental in explaining the domain of

data privacy and security within its legal framework. The paper analyses the role of Indian
Constitution in response to challenges posed due to enhancement of technological field in
different areas concerning the daily lives of the people. Against these backdrops the paper has
been divided into several sections. The first section discusses and examines several government
initiatives for encouraging digital India. The second section analyses the constitutional challenges
of digital age in India. The third section examines the case studies that demonstrates the conflicts
between the constitutional provisions and digital society. The fourth section deals with several
government's initiatives and policies to address cyber security concerns. The fifth section of the
chapteranalyses problems in the constitutional framework. The sixth section of the paper provides
certain suggestions required for balancing the constitutional provisions with the era of digital
advancement and unrestricted flow of information and data. The last section concludes with
certain implications and recommendation concerning the digital age and the constitutional
challengesin India.

Key Words: Indian Constitution, Fundamental Rights, Technology, Information Technology Act
2000, Personal Data Protection Bill Act

INTRODUCTION

The contemporary digital landscape is characterised by e-communication, virtualisation,
globalisation and extensive information sharing (Romansky, 2024). These developments have
facilitated an unprecedented circulation of knowledge, services, and goods across multiple
levels. However, they have also resulted in an increasingly unrestricted and unregulated flow of
information and data, giving rise to significant concerns relating to privacy and security. From
the perspective of the Constitution of India, this unrestrained data flow poses a range of
complex challenges. Several issues such as the digital divide, the right to privacy, the right to
equality, freedom of speech and expression, judicial oversight and law enforcement, as well as
data security and privacy, have emerged as critical concerns in an increasingly interconnected
digital society. Consequently, there is a pressing need to strike an appropriate balance between
safeguarding individual privacy and fostering technological innovation in the digital age,
particularly in order to address the challenges posed by cross-border cybercrimes.
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At the same time, the Constitution of India embodies several fundamental rights, including
the right to freedom of speech and expression, the right to information, and the right to privacy.
While these constitutional guarantees are essential in a democratic framework, their
applicationin the digital context has inadvertently contributed to emerging challenges such as
cyber threats, cybercrime, and security vulnerabilities accompanying rapid digital
advancement. Against these backdrops, the present chapter is structured into several sections.
The first section examines various governmental initiatives aimed at promoting Digital India.
The second section analyses the constitutional challenges arising in the digital age in India. The
third section explores selected case studies that illustrate the tensions and conflicts between
constitutional provisions and digital society. The fourth section discusses government
initiatives and policy measures designed to address cybersecurity concerns. The fifth section
critically analyses the limitations and challenges within the existing constitutional framework.
Finally, the sixth section offers suggestions and recommendations for effectively balancing
constitutional provisions with the demands of digital advancement and the unrestricted flow of
information and data. The last section concludes with certain implications and
recommendation concerning the digital age and the constitutional challengesinIndia.

Rationale and Scope of the Study

The study is an attempt to examine the relevance of the Indian Constitution having the
provisions like Right to Freedom of Speech, Right to Privacy, and Right to Information etc. in the
era of technological advancement and digital age. It assesses the challenges and hurdles that
the constitution face during this age. An effort has also been made to understand and examine
several initiatives by the Government of India in the field of technology and how these
initiatives have helped people in adapting to technological era. The research would contribute
for policy makers in examining the relevance of constitution in the digital age and making
amendments according to the current time of digital age and it would also help people in being
aware about negative impacts of technological age.

Objectives of the Study

The study has been undertaken keeping the following objectives in mind: 1) To analyse several
initiatives by the government for encouraging digital awareness among people. 2) To focus and
examine challenges and hurdles to the constitution of India in the digital age. 3) To discuss
several case studies that creates a conflict between the constitutional provisions and the digital
India. 4) To examine initiatives by the government in order to address cyber security concerns.
5) To suggest several steps that can be helpful in balancing the constitutional provisions
concerning several citizens' rights and the era of technological advancement.
Research Methodology

The research methodology used in the research are descriptive, analytical, comparative, case
study, correlational and qualitative and is based on data collected from primary and secondary
sources. The primary sources include the documents and reports from the government website
like Ministry of Telecommunication and Ministry of Electronics and Information Technology.
The secondary sources include the data from relevant books, articles and journals from
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different publications.
Government Digital India initiatives

There has been several initiatives by the Government of India to encourage digitisation. The
identities and payments have been digitised through Aadhaar that provides unique identity to
Indians and UPI payments through mobiles by using the BHIM app globally. If seenin the aspect
of delivery of services and e-governance, the use of Digi Locker, UMANG, e-Marketplace,
platform like MyGov.in and e-office are some of the steps to encourage the process of digital
India (Mishra, Raghubar Dayal, 2023). The BharatNetis a project to provide affordable and high
speed broadband connectivity to all Gram panchayats for ensuring the reduction of gap
between rural and urban divide. This has been encouraged to enable e-health, e-education and
e-governance etc. The National Digital Literacy Mission was launched around 2014 as vision for
‘Digital India'. The aim of this mission is educate at least one person from each household by
providing training in the IT skills (GOl 2025). There has also been efforts for encouraging digital
use in different sectors like DIKSHA for education, Co-WIN for COVID-19 vaccination, e-NAM for
agriculture, e-Hospital for health and e-Sanjeevani for telemedicine (Ibid.). The introduction of
Skill India Digital Hub (SIDH) for training and livelihoods, GENESIS for encouraging start up in
technology in smaller countries and Centers of Excellence (CoEs) that would emphasise on
modern technology like Artificial Intelligence. The PM Gramin Digital Saksharta Abhiyan was
launched to educate the rural population especially minority groups in using internet, emails,
digital devices and payments. The Information Technology Act (ITA) 2000 is a law for
cybercrime, digital transactions and electronic signatures and records. The Section 43 of the ITA
2000 talks about penalties for any illegal or unauthorised access to computer system. The
Section 66 of the ITA 2000 talks about penalties against cyber terrorism (Legislative
Department, 2000). Under this act there are also strict provisions against hacking and child
pornography. The section 353 and 294 of Bhartiya Nyaya Sanhita talks about laws against
spreading misinformation that disrupts public order. The Digital Data Protection Act 2023, is
one of the important step taken by the Government of India to overcome the personal data
related challenges (Poornima 2019).

Constitutional Challenges of
Digital age in India
There are certain constitutional challenges of the digital age in India. This section analyses few
important provisions and its challenges in the era of digital advancement. There is high
tendency of misuse of Privacy rights due to collecting, storing, processing and gathering of
data. The Supreme Court of Indiain 2017 in the K.S. Puttaswamy v. Union of India case delivered
the that Right to Privacy is a fundamental right mentioned under Article 21 (Right to Life and
Personal Liberty) (Panigrahi and Mehta 2022). The Supreme Court agreed that having access to
internet is human's basic right and also upheld the relevance of having digital education that
has been enshrined in the Right to Education and Right to Privacy. The free flow of information
in the digital area raising the concerns of cybersecurity that has a huge impact on e-governance
and availability of data. Article 19(1)(a) talks about the right to information essential for
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maintaining the system accountable and transparent (Nongdhar, 2024). There is a need for
control and protection of data due to digitalization of records and services related to
Government. This will be helpful for citizens to exercise their rights without negatively
impacting the security and privacy. Article 14 of the Indian Constitution talks about Right to
Equality which includes the rights to equal protection under the law and equality before the
law. It becomes difficult to guarantee equal rights in terms of digital opportunities and
resources that enlarges the gap between rural and urban population and between different
classes (Addagarla 2022). There is a need to bridge the gap of resource discrimination and
guarantee of inclusive growth for all sections of the society. The Freedom of Speech is
guaranteed under Article 19(1)(a) of the Indian Constitution (Singh 2025). This freedom can be
curtailed by internet shutdowns, censorship, and online content regulations. The negative use
of social media and fake news makes it difficult to maintain a balance between the freedom of
speech and preserving data security. The Constitution authorises Supreme Court under Article
32 and High Court under Article 226 to issue writs for the protection of Fundamental Rights
(Ravi 2022). But the age of technology affects their working leading to ambiguities and
implementation difficulties. The protection of IPR[Article 19(1) (g)] have become difficult and
challenging in the era of technological revolution with unrestricted flow of information and
data(Anam 2024).

Case Studies concerning Constitutional provisions in the Digital Age

In the Shreya Singh vs Union of India case, the Supreme Court ruled that the Information
Technology Act of 2000 violated the Right to freedom of Speech and allowed for arrest of those
posting offensive online content (Singhal and Alam 2015). Similarly, the Anuradha Bhasin vs
Union of India dispute was concerned with the internet shutdown in the disputed area of Jammu
and Kashmir. The court ruled that the indefinite internet shut down is against the Right to
Freedom of Expression and violates the basic constitutional right (Martin 2020). The Rangarajan
vs Jagjivan Ram verdict marked the relevance of digital platform in the form of cinema and
provided judgementin favour of the freedom of speech of citizens in the digital age (Sakshi and
Raj2023).
Government's initiatives and policies to address cyber security concerns

This section examines several government initiatives in order to address cyber security
concerns. The National Cyber Security Policy (NSCP) was established in 2013 to protect citizens
from cyber threats through raising awareness, encouraging innovation in this field and
promoting co-operation at the international level (MeitY 2024). The National Cyber
coordination centre (NCCC): The NCCC acts as a control room for cybersecurity. It helps in
monitoring cyberspace by detecting threats and also collaborates with several security
agencies to overcome cyber threats. The Indian Cybercrime Coordination Centre (ICCC): The
ICCC acts a nodal agency for handling cyber threats by providing portal (www.
cybercrime.gov.in) for public and helpline number (1930) for reporting frauds related to
cybercrime. The Computer Emergency Response Team (CERT): The CERT is a group working
under Ministry of Electronics and IT by providing support and issuing alerts against cyber
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threats (ICCC2025).
Problems in the Constitutional Framework

Though there are provisions in constitution for overcoming the challenges of digital crime,
there are certain problems associated with these constitutional frameworks that are examined
in this section of the paper. There is a lack of Explicit Provision in the Constitution on Privacy
rights. Though judiciary in several of its verdicts talked about safeguarding Right to Privacy,
there is absence of any specific provision in the constitution regarding data protection and data
privacy. There has been rapid technological developmentin different Sectors. The constitution
framed in the 20" century could not foresee the vast development of technology and the
threats arising from such unfiltered flow of information and data. Subsequently, the
Constitution did not provide for clear provisions concerning technological development. It
becomes challenging to balance rights to freedom of speech and the government regulations. It
becomes difficult for the Government to balance Right to Freedom of Expression and their rules
and regulation in the digital space. There is a need for clear guidelines to measure and regulate
digital content without infringing on the rights to freedom of speech and expression. Thereisa
lack of clarity in legal provisions: There is absence of clarity in legal provisions concerning data
protection and cyber security which increases the risk of cybercrimes. There are also resource
constraints in terms of capacity and expertise. The complex cyber-crimes lack expertise and
training which acts as a hurdle for effective law enforcement measures. The problems of
collaboration and co-ordination amongst different departments are another important hurdle
and challenge. There is a need for effective team work amongst various stakeholders and with
the government and other international organisations for dealing with the issues of cyber
threats. Such coordination has been a challenge in the recent times.

Suggestions and Recommendations

This section proposes with several suggestions and recommendation that can be helpful in
preventing the issues of cyber threats and cybercrimes in the era of technological
advancement. There is a need for stakeholders engagement at different Levels. There is a need
to involve all stakeholders including private sectors, technical and law firms, government
agencies and civil society for dealing with the problems of cybersecurity and cyber threats.
Maintaining Balance between Innovation and Regulation is another important requirement in
the technological age. There is a need for innovations in the area of technology for encouraging
foreigninvestmentand entrepreneurship. Along with such innovation, itis essential to maintain
effective regulations to prevent the negative impact of digital innovations. It becomes
necessary to effectively implement acts related to digital protection. There are several acts like
the Digital Data Protection Act of 2023 that needs to be implemented in full faith for welfare of
the people. There should be explicit privacy clause for data protection in the constitution (MeitY
2024). Such clear and well-defined clause would be helpful in data protection and prevent the
misuse of unfiltered data in the digital era. The technological friendly constitution and flexible
legal frameworks are required for this age. The constitutional provisions should be adaptable
to the technological change in the digital era as frequent amendments is time and resource
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driven. There is also a need for periodic review of legal provisions. The legal provisions must be
reviewed periodically as a result of technological development so that laws are effective and
relevant at different times in different situations. Learning from different legislations of the
world becomes one of the compulsory tasks for policy makers. There is a need to develop
comparative legislation and learn from best practices effective globally concerning areas of
cyber security, data protection and digital rights in order to fill the gap in existing laws (Cordell
and Gualdi 2025). The collaboration with otherinternational organisations and bodies would be
helpful in dealing with the issues of cybercrimes collectively which would definitely fetch
effective results. Training and capacity building need more investment and attention in this
field. Thereisaneed toinvestin capacity building and training programmes for people dealing
with the issues of cyber-crime and digital protection. There is a need to launch public awareness
campaigns to educate citizens about their digital rights and responsibilities (Bose et.al 2025).
Such education would be helpful in promoting digital literacy that would help individuals to
protect their data and maintain digital privacy. The experts especially in field of digital
advancement, cyber threats and cyber security should be consulted for the formulation and
review of the laws related to digital rights and regulations.

Conclusion

The era of rapid technological advancement has profoundly transformed the everyday lives of
people across the globe. However, the unregulated and expansive flow of information and data
has simultaneously given rise to complex challenges relating to cyber threats, cybersecurity,
and data privacy. In this context, it has become increasingly difficult to strike an appropriate
balance between constitutional guarantees such as freedom of speech and expression and the
free flow of data, which at times facilitates cybercrimes. As discussed, governments have
undertaken multiple initiatives—on the one hand, to promote digital transformation through
programmes such as Digital India, and on the other, to prevent and combat cybercrimes both
within and beyond national borders. This underscores the pressing need to balance
technological innovation with effective regulatory frameworks established through
governmental provisions. Equally significant is the role of citizens, as public awareness of legal
rights and adequate knowledge of mechanisms to prevent and respond to cybercrimes are
essential. While technological innovations have undoubtedly contributed substantially to
economic growth and advancements in education and healthcare, there remains an urgent need
to ensure comprehensive safeguards and robust protective measures against emerging cyber
threats and cybercrimes.
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Detailed adsorption study of Zn (II),
Pb (II), Cd (II) Cu (II)and Cr (III) ions from
aqueous solutions by calcium silicate
preC|p|tat|on tube (CaSPT)
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Abstract : Calcium silicate precipitation tubes (CaSPT)
have the potential for removing cations due to their
structural properties. The present study proposed the use
of CaSPT in the removal of Zn(ll), Pb(ll), Cd(ll) Cu(ll)and
Cr(lll) ions from synthetic aqueous solutions. Batch )
adsorption studies showed that CaSPT was able to adsorb Dr. Kavita Parmar
Zn(ll), Cd(1l) Cu(ll)and Cr(lll) ions from aqueous solutions ._l\ssmtant Proffzssur
in the concentration range 50-300 mg L*and for Pb(ll) Dept. of Environmental Science
concentration range was 100-600 mg L. The effects of . , B'.D College
. . ey . Patliputra University, Patna
contact time, adsorbent dosage, initial metal ion
concentration, pH and temperature have been reported.
The isotherm data showed better fit to Freundlich when
compared to Langmuir. The adsorption kinetics tested with lagergren-first-order and pseudo-
second-order models yielded high R’ values from 0.87 to 0.99 and from 0.96 to 0.999, respectively.
The adsorption process is endothermic and the activation energy indicates a physisorption
process.

Keywords : Toxic metals, Calcium silicate precipitation tubes, adsorption, kinetics
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1.0Introduction

Water pollution is a serious problem and heavy metals are common pollutants in water that
threaten human health and environmental quality. The rapid growth of industrial activities
during the last few decades is one of the major reasons for pollution of water, air and soil.
Effluents from metallurgical, chemical, ceramics, electro-galvanization and textile industries
are the main sources of water contamination. Most of the metals are known to be toxic and half
of these, including cadmium, chromium, copper, lead, mercury, nickel, selenium, silver and zinc,
are released into the environment in quantities that pose a risk to human health. The presence
of toxic heavy metals in industrial effluents has become a matter of environmental concern.
Mining, tannery, jewelry, chemical, metallurgical, electrical and electronics large scale
industries in industrial nations, and also in developing countries are the main source for metal
containing waste pollution[1].

Various treatment techniques including adsorption, precipitation, ion exchange and reverse
osmosis have been employed to eliminate or reduce the toxic ion concentrations in
wastewaters. Adsorption on solid surfaces is the most common one and efforts are being made
continuously to develop new, low cost and efficient adsorbents for removal of heavy metals[2].

Calciumssilicate has potential to be employed as an absorbent material due toit's arelatively
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high surface area, and relatively low production cost. Calcium silicates form an important
category of low cost adsorbents for removal of heavy metals & phosphates from waste water[3-
5].(Southam et.al 2004, Cairns et.al 2006, and Johnston et.al 2007). Calcium silicate
precipitation tube possesses the capability of remove cations in its complex matrix. Hence, it
canbeusedasanadsorbent.

Silicate tube prepared through silica garden route has potential for adsorbing cations.[6,7].
Calcium silicate precipitation tube possesses the capability of remove cations in its complex
matrix. Hence, it can be used as an adsorbent.

Inthe present work Calcium silicate precipitation tube synthesized by silicagardenroute[8]
has been used as an adsorbent for Pb(ll), Cd(ll), Cu(ll), Zn(ll), Cr(lll) removal. The present
investigations also address the feasibility of using CaSPT as an adsorbent for the single and
binary removal of heavy metals.

2.0 Materials and Methods
2.1 Adsorbent

Details on synthesis and characterization of CaSPT may be found elsewhere [8]. These tubes
were finely crushed before using as adsorbent.
2.2 Adsorbates

AR grade ZnSO,.7H,0, Pb(NO,),, CdCl,, CuSO,.5H,0, and Cr(NO,),.9H,0 were used for making
Zn(l1), Pb(ll), Cd(l) Cu(l)and Cr(Ill) solutions respectively. Solutions were prepared either
directly from salt or from 1000 mg | stock solutions through serial dilution as appropriate. 18
MQ ASTM Grade 1 water was used for making the solutions.
2.3 Adsorption experiments

Metalion adsorption by CaSPT was studied in batches separately with single and binary ion
matrix. All adsorption experiments were carried out in stoppered conical flasks containing 50
ml of metal ion solution of desired strength (initial concentration, C,), pH and a known weight
(m) of the powdered CaSPT. A horizontal shaker was used for adsorbate-adsorbent contact.

For kinetic study contact time was varied from 5 -180 min. while for other experiments it was
60 min., which was experimentally found as optimum. After shaking, the mixture was allowed to
settle for 30 min., filtered and analyzed for Cu(ll) (final concentration C,). Amount of Zn(ll), Pb(ll),
Cd(11) Cu(ll)and Cr(l1l) trapped on the CaSPT surface was calculated by subtraction (C,-C,).

Adsorption/desorption envelope of Zn(ll), Pb(ll), Cd(l1) Cu(ll)and Cr(Ill) on CaSPT surface was
developed in the pH range of 2-9. Dilute NaOH and HClL were used for making pH adjustments.
For adsorption, process described above was followed in the pH range of 2-8. For desorption, Cu
(I1) was adsorbed over CaSPT without any pH adjustment for 60 min. This was followed by pH
adjustment of the mixture in the range 2-8, another contact session of 60 min. in the horizontal
shaker, settling for 30 min., filtration and analysis for final ion concentration (C.). Amount of
metalion trapped on the CaSPT surface after desorption was calculated by subtraction (C,-C,).

Zn(I1), Pb(11), Cd(I1) Cu(l)and Cr(Ill) adsorption isotherms on CaSPT surface were generated at
different adsorbent weights. For each weight, Zn(ll), Cd(ll) Cu(ll)and Cr(lll) concentration was
varied from 50-300 mg L™ in six steps except Pb(ll). Pb(ll) concentration was varied from 100-
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600 mg ™" insixsteps.

Effect of temperature on Zn(l1), Pb(Il), Cd(Il) Cu(ll)and Cr(lll) adsorption over CaSPT surface
was studied at 25°C, 30°C, 40°C and 50°C with 50 ml of fixed Zn(ll), Pb(l1), Cd(l1) Cu(ll)and Cr(lII)
concentration and varying CaSPT weights. Except this, all other experiments were carried out at
roomtemperature.

3.0RESULTS AND DISCUSSION
3.1 Characterization of CaSPT

Details on synthesis, characterization and surface property of CaSPT may be found
elsewhere [8]. Figs. 13, b and c show the synthesized CaSPT, scanning electron micrograph and

Transmission electron micrograph of 'as grown' CaSPT. These tubes were finely crushed before
using as adsorbent.

100 nm

Fig.1. (a) CaSPT grownin the laboratory, (b) SEMimage of 'as grown'CaSPT,
(c) TEMimage of crushed particle of CaSPT at higher magnification.
3.2 Effect of contact time

Preliminary kinetic experiments were conducted to assess the time taken for the
equilibrium to be obtained and the results are presented in Fig.2 for Zn(ll), Pb(ll), Cd(Il) Cu(ll)and
Cr(lll) metalions. Itis readily apparent from the figure that significant removal of different metal
ions occurred in 60 min and no appreciable changes in terms of removal were noticed after 180
min. except zinc and chromium it was 120 min. The adsorption plot reveals that the rate of
percent adsorption of Zn(ll), Pb(l1), Cd(l1) Cu(ll)and Cr(ll1) is initially high which is probably due
to the availability of larger surface area of the CaSPT for the adsorption of these ions. In all
subsequent experiments the equilibrium time was maintained at 180 min, which was
considered sufficient for the removal of different metalions by CaSPT.
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Figure 2: Effect of contact time on cation adsorption.
3.3 Effectof adsorbentdosage

The effect of adsorbent dosage on the uptake of Zn(ll), Pb(Il), Cd(Il) Cu(ll)and Cr(lll) ions onto
CaSPT was studied and is shown in Fig.3. This figure reveals that the removal of metal ions
increases with anincrease in the adsorbent dosage. Maximum removal of metalions at C,= 100
mg/l was found to be (100% for Pb(Il) at 0.01 gm), (100% for Cu(ll) at 0.035 gm), (100% for
Cr(Ill) at0.06 gm), (100% for Cd(I1) at 0.08 gm), (100% for Zn(l1) at 0.09 gm).

120

103

= |
aot | |
E II e [ ptfiminam
é A | —i— Caqiper
| a— Lead
i || — T
| e | IR
[l
a 0.0z 004 06 0.08 a1
wi.of CaSPT

Figure 3. Effect of adsorbent dose on cation adsorption.
3.4 Effect of initial metalion concentration
The effect of initial metal ion concentration on the uptake of Zn(Il), Pb(l1), Cd(I1) Cu(ll)and Cr(Il1)

ions onto CaSPT was studied and is shown in Fig.4. This figure reveals that the removal of metal
ions decreases with anincrease in the initial metalion concentration.
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Figure 4. Effect of metal 1on concentration on cation adsorption




3.5 Effect of pH onadsorption/desorption

Adsorption-desorption hysteresis of Zn(ll), Pb(ll), Cd(l1) Cu(ll) and Cr(Ill) on CaSPT surface, has
been shown in Fig.5(a-e) in the pH range of 2-9, experimental details for which have been
described in section 2.3. pH range was different for each metalion like 2-7 was for Cu(ll) & Pb(ll),
2-8 was for Cr(lll) and 2-9 was for Cd(ll) & Zn(ll). One may observe in Fig.5 (b&d) that almost
100% adsorption of lead and copper could be achieved at pH 7 while at pH 2 there was no
adsorption. In Fig. 5 (a&c) we can see that almost 100% adsorption of zinc & cadmium could be
achieved at pH 9 while at pH 2 there was 6 % adsorbtion of zinc but there was no adsorption of
cadmium at pH 2. In the case of chromium (Fig.5e) 100% adsorption could be achieved at pH 8
while at pH 2 there was no adsorption This hysteresis clearly identifies the pH region in which
Zn(11), Pb(l1), Cd(I1) Cu(ll)and Cr(ll1) desorption from CaSPT surfaceis likely to occur.
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Fig.5.Adsorption—desorption hysteresis of Zn(ll), Pb(ll), Cd(I1) Cu(Il)and Cr(l11)

3.6 Effect of temperature on Cu(ll) adsorption

Fig. 6 shows the Zn(ll), Pb(II), Cd(Il) Cu(ll) and Cr(Ill) % adsorption at 25°C 30°C, 40°C and 50°C
with varying weights of the CaSPT. The % adsorption for all metal ion except Cr(lll) increased
with the increase in temperature indicating the process to be endothermic in nature [7].
(HO.,2006). However from figure 6, it is observed that the adsorption of Cr(lll) decreased at
higher temperature mightbe exothermic adsorption of this metalion.
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Figure 6. Effect of temperature on cation adsorption.
3.7 Loading capacity

Loading capacity of an adsorbent is defined as the amount of adsorbate adsorbed (X) per unit
weight (m) of the adsorbent. Loading capacity (X/m) of the CaSPT was determined at different
initial Zn(l1), Pb(I1), Cd(11) Cu(ll) and Cr(l1l) concentrations by 0.2 g/L adsorbentdose in a solution
of different pH of different cations. Fig.7(a-e) represents the plot of the loading capacity (X/m)
versus initial Zn(ll), Pb(Il), Cd(ll) Cu(ll) and Cr(lll) concentration, C, (mg L™). The maximum
loading capacity was found to be 153.75 mg g" at 199.25 mg L™ of initial Zn(ll) concentration.
For Pb(Il)itwas 830.05 mgg”at399.05mgL”, for Cd(ll)322mgg™at497.1 mgL”, for Cu(ll) 533
mg g" at 499.9 mg L™ and for Cr(lll) it was 103.3 mg g at 105.5 mg L™. Figure 7 show that the
loading capacities were in the order Pb(l1)>Cu(Il)>Cd(I1)>Zn(11)>Cr(lll).
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Table 1[9-26] lists some of the high Zn(l1), Pb(ll), Cd(l1) Cu(ll) and Cr(lll) loading

capacities available in the literature along with the one obtained from the present study. Zn(ll),
Pb(11), Cd(Il) Cu(ll) and Cr(l11) loading capacity of CaSPT fares reasonably wellin that list.

Table1. Comparison of Cu(ll), Pb(ll), Zn(Il), Cd(Il) and Cr(ll1) loading capacity of CaSPT with some
high loading adsorbents.

Adsorbent Adsorption Loading capacity References
mg g’

Cu(ll) Pb(ll) Zn(ll) | Cd(ll) | Cr(ll))
Newspaper pulp 27.7 [8]
Resin 85 [9]
Slag 26-88.5 [9]
Litter of poplar forest 30-200 [10]
Fly ash 207.3 [11]
Chitosan 222 [12]
Potato peel charcoal 150-400 [10]
CAM soybean straw 1271 [10]
Sericitic Pyrophyllite(SP) 32.5 [13]
Red mud 145 |13.03 [14]
Rice husk 11.0 [15]
Chromite mine overburden 27.54 22.47 [16]
Nickel laterite (low iron) 28.4 11.0 [16]
Nickel laterite (high iron) 44 .4 13.2 [16]
Red bauxite 64.35 65.86 | 38.77 [17]
Iron ore slime 63.57 54.87 | 34.75 [18]
Nalco Plant Sand 21.78 51.28 | 58.13 [19]
Water washed clay 3.04 |11.68 [20]
Chemically treated clay 48.07 15.22 | 12.6 [20]
Washed and treated clay 52.63 15.17 | 24.45 [20]
Low grade manganese ore 142.85 | 98.03 | 59.17 [21]
Meranti sawdust 32.05 34.25 37.88 [22]
Chabazite-phillipsite 0.37 0.25 [23]
Clinoptilolite 254 124 24 [22]
Blast furnace sludge 16.1 64.2 9.6 [24]
Peanut husk 10.15 29.14 7.67 [25]
CSPT 404 [7]
CaSPT 533 830.05 |153.7 | 322 103.3 Present work

3.8 Adsorptionisotherm

Adsorption isotherm were developed for Zn(ll) at seven different weight, for Pb(ll) five different
weight, for Cd(ll) seven different weight, for Cu(ll) five different weight and for Cr(lll) single
weight with CaSPT. Experimental details for which have been described in Section 2.3.

Two models were used to describe the experimental sorption isotherm: Langmuir model and
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T, e (1)

where C, is the equilibrium concentration of remaining metal in the solution (mg L™), g, is the
amount of metal adsorbed per mass unit of adsorbent at equilibrium (mg g™), V., is the amount
of adsorbate at complete monolayer coverage (mgg™),and b(Lmg™)is a constant that relates to
the heat of adsorption.

Freundlich adsorptionisotherm can berepresented as
— K ;CL"
e = h fl,
Orinthelinearform
o] :
logge =log K¢+ = 10gC,y —ommmmmmeeeeee (3)
n

where K. and n are Freundlich constants indicating adsorption capacity and intensity,
respectively. K.and n was determined from a linear plot of log g, against log C.. The adsorption
capacity (q,) was calculated using the equation

where C,is the initial Zn(ll), Pb(l1), Cd(II) Cu(ll) and Cr(Ill) concentration, C,is the final equilibrium
concentration of Zn(l1), Pb(I1), Cd(ll) Cu(ll) and Cr(lll) , Vis the volume of Zn(l1), Pb(Il), Cd(I1) Cu(ll)
and Cr(lll) solution (ml), wis the weight of the CaSPT (g). Adsorption equilibrium studies for
Zn(l1), Pb(l1), Cd(Il) Cu(ll) and Cr(lll) adsorption on CaSPT were conducted at the optimum
conditions using a contact time of 60 min. The calculated results of the Freundlich and Langmuir
isotherm constants on CaSPT are givenin Table 2.
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Table 2. Constants of different isotherms for Zn(ll), Pb(Il), Cd(ll) Cu(ll) and Cr(lll) at different
wt. of CaSPT.

Constants/
Isotherm goodness Diff. Wt. of CaSPT with Zn(ll)
0.02 0.03 0.04 0.05 0.06 0.07 0.08
Freundlich | n 2.80 3.35 3.83 2.42 3.17 3.60 4.55
k 21.72 29.21 36.80 19.18 | 29.73 35.63 46.70
2 0.95 0.94 0.99 0.97 | 0.989 0.92 0.96
Langmuir | b 0.022 0.071 | 0.338 0.020 | 0.040 0.059 0.144
Vm 171.84 | 13945 | 126.5 197.03 | 161.57 150.44 | 133.28
2 0.86 0.78 0.97 0.89 | 0.988 0.99 0.96
Constants/
Isotherm goodness Diff. Wt. of CaSPT with Pb(ll)
0.005 0.008 0.01 0.015 0.018
Freundlich | n 4.47 8.47 13.37 12.11 22.07
k 260.25 399.65 478.22 448.42 511.99
r2 0.96 0.96 0.94 0.98 0.93
Langmuir | b 0.028 0.190 0.986 0.167 0.723
Vm 1053.41 785.05 723.34 720.18 654.93
3 0.90 0.73 0.97 0.97 0.99
Constants/
Isotherm goodness Diff. Wt. of CaSPT with Cd(ll)
0.01 0.02 0.03 0.04 0.05 0.06 0.07
Freundlich | n 2.005 3.52 2.22 3.26 3.35 3.31 5.44
k 16.50 43.16 20.63 36.50 | 38.80 40.39 67.93
r2 0.96 0.98 0.98 0.95 0.96 0.95 0.97
Langmuir | b 0.008 0.031 0.014 0.048 | 0.041 0.062 0.44
Vm 378.77 | 220.93 284.68 | 184.68 | 193.49 182.82 | 142.96
r2 0.93 0.89 0.93 0.85 0.98 0.98 0.99
Constants/
Isotherm goodness Diff. Wt. of CaSPT with Cu(ll)
0.01 0.015 0.02 0.025 0.03
Freundlich | n 4.04 3.56 4.48 4.33 6.32
k 77.18 66.84 81.69 81.74 114.31
r2 0.89 0.98 0.91 0.97 0.95
Langmuir | b 0.040 0.048 0.081 0.128 0.864
Vm 317.11 309.90 267.28 257.32 229.55
r2 0.96 0.91 0.995 0.96 0.92
Constants/
Isotherm goodness | Wt. of CaSPT with Cr(lll)
0.01
Freundlich | n 2.97
k 23.69
r2 0.95
Langmuir | b 0.103
Vm 111.29
r2 0.92
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The essential feature of the Langmuir isotherm can be expressed in terms of dimensionless
constant separation factor, R, that is used to predict whether an adsorption system is
“favorable” or "unfavorable”[27]. The separation factor R, is defined as

where C, (mg L™) is the equilibrium concentration of Zn(ll), Pb(ll), Cd(Il) Cu(ll) and Cr(lll) and b
(mL mg™)is the Langmuir isotherm constant. The adsorption process as a function of R, may be
described as R, > 1; unfavorable, R, = 1; Linear, 0 < R, < 1; favorable and R, = O; irreversible. The
values of R, calculated from different initial Zn(ll), Pb(Il), Cd(II) Cu(Il) and Cr(lll) concentrations
are given in Table 3 which indicates a highly favorable adsorption within the concentration
range of 50-300 mg L™ in six steps except Pb(ll). Pb(Il) concentration was varied from 100-600
mg " in six steps.

R, in the range of 0-1 at allinitial Zn(ll), Pb(II), Cd(Il) Cu(ll) and Cr(lll) concentration confirms the
favorable uptake of Zn(ll), Pb(l1), Cd(11) Cu(ll) and Cr(lll) in the adsorption process [28].

Table 3. RL values for adsorption of Cu(ll), Pb(ll), Cd(l1), Zn(Il) and Cr(Ill) onto CaSPT based on
Langnuir model.

Copper(II) Lead (IT) Cadmium(II) Zinc(I1) Chromium(I1I)

Co Ce RL Co Ce RL Co Ce RL | Co Ce RL Co Ce RL
50.1 | 19.0(0.053| 99.7| 2.1]0.327| 485| 285|081 | 50.6| 32.5|/0.998| 48.7| 459 |0.87
99.4| 64.210.016 | 2124 | 722 |0.014| 982 | 751|0.62| 99.5| 87.2|0.995|1052| 97.90.76
149.4 | 97.3|0.010 | 301.9 | 160.8 | 0.006 | 150.8 | 116.4 | 0.52 | 156.0 | 135.8 | 0.992 | 147.0 | 122.5 | 0.72
198.9 | 133.9 | 0.007 | 398.5 | 257.1 | 0.004 | 196.8 | 156.0 | 0.44 | 214.0 | 188.6 | 0.989 | 197.4 | 172.6 | 0.64
250.9 | 199.2 | 0.005 | 499.4 | 353.3 | 0.003 | 251.5 | 195.3 | 0.39 | 261.1 | 232.7 | 0.987 | 250.5 | 230.8 | 0.58
300.5 | 243.8 | 0.004 | 601.6 | 451.4 | 0.002 | 298.2 | 252.4 | 0.33 | 327.4 | 282.5 | 0.984

3.9 Adsorptionkinetics

Adsorption kinetics of Zn(ll), Pb(ll), Cd(Il) and Cu(ll) on CaSPT surface was studied in the
temperature range of 298 - 323K, experimental details of which have been described in section
2.3. Lagergren's first order[29] and pseudo second order[30] rate equations as shown below,
were employed for interpreting the kinetic data.

Lagergren's firstorderrate equation:

log(q-—q:) =logq-— 22)3 T (6)
Pseudo second order rate equation:
t 1 t
a B kp a2, ’ q_°° __________ (7)

Where,
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q..= Zn(Il), Pb(11), Cd(11) and Cu(ll) adsorbed per unit weight of CaSPT at equilibrium (t=ec),

q.= Zn(Il), Pb(11), Cd(I1) and Cu(ll) adsorbed per unit weight of CaSPT at time t,

k.= Firstorder Specificrate constant,

k,=Pseudo second order Specific rate constant.

Specificrate constants k and k, at 25°, 30°, 40° and 50°were calculated from experimental data
and listed in Table 4 along with correlation coefficient. It is apparent that kinetic data fit better
into pseudo second order model. Specific rate constants calculated at three different
temperatures were further used to calculate activation energy (E,) of the adsorption process
from Arrhenius equation,

le=Ae e (8)

Calculated E, values for both first order and pseudo second order rate equations have also been
listed in Table 4, which indicate that Cu(ll) adsorption on CaSPT is essentially a physisorption
process. Typical activation energy range of a physisorption process is 5-40 KI mol™ while in the
case of chemisorptionitis 40-800KImol™[31]

Table 4. Specific rate constants k,, k;, activation energy (E,) of Cd(ll1),Cu (1), Pb(11)& Zn(l1)
adsorption on CaSPT at different temperatures.

Tem Lagergren first order Pseudo second order
p. kL R? Ea kp %1 03 R? Ea
(K) min-! KJ mol- | g mg KJ mol-
1 1min-1 1
Cadmium
298 |0.0145 |09 |28.12 0. 22 0.98 | 9.18
2
303 [0.0149 | 0.9 0.24 0.99
5
313 [0.0198 | 0.9 0.25 0.99
9
323 |0.0297 | 0.9 0.30 0.99
1
Copper
298 |10.0138 | 0.9 |27.35 0.18 0.9 |17.09
9 9
303 |0.0161 | 0.9 0.19 0.9
4 9
313 |0.0230 | 0.9 0.23 0.9
9 9
323 |0.0322 | 0.9 0.31 0.9
2 9




Lead
298 0.0143 | 0.9 | 15.63 0.10 0.99 |4.48
7
303 0.0145 | 0.9 0.09 0.99
9
313 0.0151 | 0.9 0.12 0.99
6
323 0.0240 | 0.9 0.11 0.99
4
Zinc
298 0.0161 | 0.9 | 22.47 0.15 0.98 | 20.1
5
303 0.0253 | 0.9 0.18 0.97
0
313 0.0322 | 0.9 0.22 0.96
1
323 0.0345 | 0.8 0.29 0.97
7

3.10Adsorption thermodynamics

Zn(I1), Pb(l1), Cd(l1) and Cu(ll) adsorption thermodynamics on CaSPT was studied following
published methodology[32]. Zn(ll), Pb(Il), Cd(ll) and Cu(ll) adsorption on CaSPT is a surface
phenomenon and may be expressed by the reaction followed by the following reaction. In
equations we have mentioned M(Il) as representatives of Zn(ll), Pb(ll), Cd(ll) and Cu(ll) metal
ions.

CaSPT s + M(II) < CaSPT( — M) — —— — — — — 9)

In equation 9, under condition of equilibrium,

kl o aM(”) = kz o aS (10)
Or,

ko _ s

k2 amrn an

Where k, and k, are the forward and backward specific rate constants respectively, a,, is the
activity of metal ions in the solution and a, is the activity of metal ions in the CaSPT,, — M(Il)
surface complex.

Equation 8 may be written as,

(fs - Cs)

K. =
“ (fran: Cuan)
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Where,

f, and f,, are the activity coefficients of respective metal ions in the surface complex and
solution respectively. C, is the concentration of M(ll) in the complex (mg g”) and C,, is the
equilibrium concentration of respective metal ions in solution(mg ), and K_ is the equilibrium
constant.

Assuming f,, close to unity in the experimental concentration range, thus equation 9 reduces
to an expression for the equilibrium constant K for a given condition, as shown below.

. C
lim, f; — 1,K, =—
Cs—0 Cmun

(13)

Thus extrapolating C, to zero in the plot of log (C./C,,,) with C intercept should provide an
estimate of K..

K.isrelated to standard heat of reaction( H°)and entropy( S°) by the following equation,

it = = () (%) (14

A linear plot of LnK_ with 1/T enabled calculation of H°and S°from the slope and intercept
respectively which were further utilized for calculating G° at three temperatures using
equation 15.

AG® = AH°- TAS® (15)

Table 5 lists different thermodynamic parameters calculated from different equations. Shifting
of G°value further in the negative scale with increase in temperature confirms facilitation of
the adsorption process except copper. Positive H°® reconfirms endothermicity of the
adsorption process.

Table 5. Calculated G°, H°and S°of Cd(ll),Cu (1), Pb(I1)& Zn(ll) adsorption on CaSPT.

Metal ion | AH® AS° AG°KJ mol™
KJ mol™! KJ mol™!

298K 303K | 313K | 323K
Cadmium | 2.401 -0.0194 -8.186 |-8.283 |-8.477 | -8.671
Copper 41.68 0.1139 -7.743 | -7.174 | -6.035 | -4.896
Lead 7.628 0.0003 -7.718 | -7.719 |-7.722 | -7.725
Zinc 3.250 -0.0382 -8.160 | -8.352 |-8.735|-9.118

Conclusion

The results obtained in this study shows that the calcium silicate precipitation tube (CaSPT) is
an effective adsorbent for the removal of Pb(ll), Cd(Il), Cu(ll), Zn(ll) and Cr(lll) metal ions from
aqueous solution. The amount of Pb(ll), Cd(ll), Cu(ll), Zn(ll) and Cr(lll) ions adsorbed into the
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CaSPT increased with an increase in adsorbent dosage but decreased with an increase in
concentration.

The experimentally obtained maximum loading capacities were found to be 153.8, 830.1, 322,
533 and103.3 mg g" of CaSPT at initial metal ion concentrations of 199.3, 399.1, 497.1, 499.9
and 105.5 mg L™ for Zn(Il), Pb(I1), Cd(I1) Cu(ll) and Cr(lll), respectively.

The adsorption data showed better fit to Freundlich isotherms when compared to Langmuir
isotherms.

Cd(l1), Cu(l), Pb(11), Zn(1l) — CaSPT adsorption kinetics follow pseudo second order rate equation
and the activation energy(9.18, 17.09, 4.48, 20.1 KJ mol™) indicates a physisorption process.
Cd(l1), Cu(ll), Pb(l), Zn(1l) — CaSPT adsorption process is endothermic. Taking into consideration
of the above results, it can be concluded that the CaSPT is a suitable adsorbent for the removal
of Pb(Il), Cd(I1), Cu(ll), Zn(Il) and Cr(l11).
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Redefining Performance Reviews in the
Telecom Sector using Multimodal Al

A CONCEPTUAL FRAMEWORK
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Abstract

The telecom industry, with its tremendous growth, has
expanded globally and has employed hybrid teams across cities, Priya Nath
states, and even countries. With distributed teams becoming a Visiting Faculty
norm, organizations are often criticised for having proximity bias Department of BCA
for employees who sit physically closer to their managers. As B. D. College
discussed by the Leader-Member Exchange (LMX) Theory, the Patliputra University, Patna

remote, off-site employees or gig-workers report inconsistent

feedback style and unequal visibility during review cycles. This perception tends to have an
adverse effect on the culture of organizations. This paper proposes a Multimodal Al Performance
Appraisal Model that integrates KPls, structured feedback, behavioral signals like facial
expression, tone analysis, and sentiment analysis. The study aims to propose a fair, transparent,
and credible evaluation framework. This framework draws on established organizational
behaviour theories to interpret interaction patterns during performance reviews. It integrates
Affective Events Theory with Affective Computing Theory to understand the emotional cues at the
time of regular check-ins to have comprehensive information at the time of performance reviews,
especially for distributed teams.

Keywords : Emotional Al, Multimodal Al, Leader-Member Exchange, Affective Events Theory,
Performance Review

1.Introduction

The telecom industry is growing at a fast pace. The sector reported a total revenue of 1.98
billion USD in 2024. This number is projected to reach 2.88 billion USD by 2030, with a 6.5%
CAGR from 2025-2030 (Telecom Services Market, 2025). The Indian Telecom Industry is further
expected to grow at approximately 8% CAGR from 2025 to 2033. The expansionis also causing
the tele-density to increase as well. This has resulted in the telecom sectors to employ
dispersed teamsinvaried time zones and highly dynamic operational environments.

The dispersed and diverse nature of the team leads to challenges associated with
communication and collaboration (Smith & Blanck, 2002; Hill & Bartol, 2016; Pal et al., 2024).
Apart from collaboration among team members, understanding the dynamics with the manager
is also essential for organizations. A special attention needs to be paid to the performance
appraisal process (Sahay & Kaur, 2021; Mohan & Vasumathi, 2024). The employees located in
central offices or who frequently meet with managers receive better visibility. This is known as
proximity bias (Bol, 2011; Harvard Business Review, 2022). The telecom sector generally
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employs hybrid and remote work. These employees only interact with the managers during
scheduled meetings. This reduces the interpersonal cues with the managers. Further, this leads
to uneven access to managerial access despite of equal or superior contribution.

The proximity bias phenomenon is current hybrid inclusive workplace environments calls
for a change from the traditional performance appraisal frameworks (Sahar & Kaur, 2021). The
integration of artificial intelligence in the performance review process can transform this
process into a transparent and equitable system (Miller, 2003; Nyathani, 2023). Thus, this paper
is conceptual in nature and proposes a theoretical and process-oriented framework to
demonstrate how multimodal Al can support fairer performance appraisal in a distributed
telecomteam.

2. Literature Review
2.1Leader-Member Exchange Theory

The extant literature explains why managers tend to have a closer interpersonal
relationship with those they interact more frequently. This often unintentionally leads to
favoring the in-office employees. The Leader-Member Exchange Theory was developed by
George B Graen and Mary Uhl-Bien in the 1970s. It states that a two-way relationship is formed
between leaders and employees. The leader categorizes the employees into in-group and out-
group. The leaders develop high-quality relationships with the in-group, whereas a low-quality
relationship is developed with out-group (Graen & Uhl-Bein, 1995; Gerstner & Day, 1997). As a
result, employees in the in-group gain more trust from the leaders. They also benefit from the
greater visibility and consequently receive more favorable evaluations. This creates inequity
for field staff, remote workers, and employees from smaller regional offices. Thus, the paper
proposes a framework that will check for the proximity bias to remove it from the appraisal
process.

2.2 Affective Events Theory

The Affective Events Theory, developed by Howard M Weiss and Russell Cropanzano.
explains how workplace events influence employees' emotions. This in turn affect their job
performance and satisfaction. Any event in the workplace triggers emotional reactions and
reshapes the employee's attitude and behavior. This theory highlights the importance of
emotions in the workplace. The traditional appraisal process completely misses the emotional
patterns of an employee. Thus, the paper proposes a framework to integrate an Emotional Al
componentto understand the emotions of the employees.

2.3 Affective Computing Theory

Finally, Artificial Intelligence, along with Affective Computing Theory, can help in
integrating in such a way that can overcome all the challenges faced by the traditional
performance appraisal methods (Dionne et al, 2010). Emotional Al is an Al based on the
principles of Affective Computing (Picard, 1997) that can recognize human emotional signals
like facial expression, tone, and sentiment through video, audio, and text content. It can improve
an employee's overall experience and help them in being more engaged with the company
(Malik etal, 2022).

While prior studies have examined proximity bias, emotional events at work, and Al-driven HR
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systems independently, limited research has attempted to integrate these perspectives into a
unified performance appraisal framework for distributed teams.

Based onthe current status of the domain, the employees report a few prominent challenges:

1. Proximity Bias: Employees who are working physically closer to the manager get more
visibility, information chats, and recognition. In turn, they get better ratings in their
performance appraisal.

2. Inconsistent Conversation: Employees do not receive corrective guidance throughout
the year. Also, there is a lack of structured feedback of their performance on a task-to-
task basis.

3. Cultural Variations: The traditional appraisal systems do not always accommodate the
influence of culture on communication styles. Employees from certain cultures might
avoid direct self-praise, whereas only a few employees voice their contributions more
openly.

Al is being incorporated into the HR appraisal system. But the Al is mainly used to analyse
feedback text, match KPls, and detect rating outliers. The traditional Al focuses only on: text,
numbers and ratings. They miss the real interactions that shape any employee's experience.
With hybrid teams, their emotional and relational signals matter more than just the evaluation
of numeric KPIs. Thus, designing a multi-modal Al system is important to create a more accurate
and fairer picture of an employee's performance.

3. Multimodal Al for Performance Review

A multi-modal Al combines several types of communication signals such as, facial, audio, and,
text, to detectinteraction patterns along with cultural and bias detection system. The proposed
systemwilluse Explainable Al to make the whole process transparent.

A o Basaline Layer

a' Matural Language Processing

Audio Analysis e Tone, Pitch and Pace

Video Analysis a FER and Eve Gaze

Behavior Pattern 9 Ineracticns
N L
Cultural Calibration Q rom

Bias Detection e Cwerall Interactions

Al Performance Review Report 9 Xia Report

e Hurman Intervention

Employee Development Plan

Figure 1. Multimodal Al for Performance Review

As shown in Figure 1, the proposed framework will have the following modalities to create a
single model:

I 63




1. KPIData: This layer will capture the traditional performance review measurable outputs
like, OKRs, project delivery metrics, SLA compliance, manager notes, peer feedback, and
customer reviews. Both quantitative and qualitative feedback will be taken by the
manager, peers, and customers. This information will make the objective baseline for the
model.

2. Text Analysis: The Al system will use Natural Language Processing to perform sentiment
analysis. In this step, Al will analyse manager's comments, peer feedback, and customer
conversation transcripts for the following:

+ Sentiment

- Positivity/Negativity Balance
- BiasedAdjectives

+ Criticism/Constructive Tone
+ BehavioralThemes

3. Audio Analysis: The Al system will use Audio to understand the tone, pitch, pace and
warmth in the employee's exchanges on telephone or video-conferences. The tone is
generally a strong indicator to understand the relationship quality. The system will be
able todetect:

- Empathy

+ Harshness

+ lIrritation

« Dominance/Supportiveness

+ Rushed/PatientTone

- Differenceintone across employees

4. Facial Expression Recognition: The Al system will use Facial Expression Recognition and
Eye Gaze Detection Systems to capture the scheduled check-ins during video-
conferences. It will help to identify the overall emotions between stakeholders. This
layer willbe able to identify:

+ Stress

» Confusion

- Engagement

« lrritation

+ Micro-Smiles/Micro-Frowns

5. Behavioral Patterns: This layer will be used to track the interaction patterns between the
employees and managers. This can help in the detection if any employees are being
treated as an out-group by the leader. This will also help in understanding if the manager
is cultivating a culture of psychological safety and confidence among the employees or
not. This layer will observe the following:

+ Interruptions

+ Speaking Time

L




6.

8.

+ Conversational Balance

- Acknowledgment of Questions
« Quality of feedback

« Emotional Support

+ TrustBehavior

« Opportunity Allocation

Cultural Calibration: Studies show that emotional expressions vary across cultures. For
example, Indian employees may smile when uncomfortable, South Asian employees may
avoid direct disagreement, Europeans employees may sound blunt, but they mean no
offence. Thus, the model will keep the cultural interaction patterns in mind and adjusts
for employees to avoid misclassification. This will keep the framework fair for global
teams. The thresholds will be adjusted based on:

 Regional Expressions

« Speech Patterns

- Politeness Norms

- DirectvsIndirect Communication Styles

Bias Detection: This layer will be used to understand the overall interaction patterns. It
will look for patterns in the data instead of one-time interactions. It will compare the
manager's behavior across team members. It will try to detect:

- Tone Differences

« Emotional Warmth Gaps

« Unevenrecognition

- Managerlrritation Pattern

- Onsite/Remote Bias

+ Out-group behaviors

« FeedbackTiming

- Manager's advocacy

« Accesstoinformalinformation
 Decision-makinginvolvement

Explainable Al Report: Itis essential for any Al system to be transparent and responsible.
The proposed system will create a comprehensive report for employees to give them the
feedback about the following:

« KPImetrics

- Conversation Style: Positive, Negative, Neutral
- Employee's Behavior Breakdown

« Manager's Treatmentacross the team

« PeerFeedback Themes

- Bias corrections,ifapplied
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« Reasoningbehind finalratings

9. Development Plan: The Al gives a detailed report about the behavioral, communication,
andinteraction indicators of all the employees, including the managers. The system flags
the managers who treat employees as in-group and out-group. The HR department will
take this report and try to come with a plan to come with a development plan for
managers and employees.

The paper proposes that the performance appraisal, instead of being a once or twice a year
activity, needs to be a continuous process. The Al-driven performance dashboard will capture
weekly-check-ins and keep on updating the indicators. Thus, the final performance review will
be backed up with ayear-long data-backed insight rather than anannualreview.

The benefits of the proposed Multi-modal Al driven framework are:

+ Itreduces proximity bias

- Itgivesremote employees equalvisibility

- Itbringsouthidden emotional patterns

+ Makesthe appraisal process more transparent

- Improvesthe manager's accountability

+ Helpsindevelopingabetter plan foremployees'improvement
ManagerialImplementation

Implementing a multi-modal Al-driven performance review framework will help in improving
the job satisfaction and improvement of employees. It will also help in keeping the employees
more engaged with the organization (Malik et al., 2022). This will lead to a growth in overall
business performance and revenue. Some of the implementation factors are:

- Ethical Considerations: To comply with the ethical considerations, the employees need to
give their consent for being recorded during video calls and text analysis for official email
communications.

+ Structured weekly check-ins: Managers need to connect weekly with all the employees to
capture the data for video and audio analysis

- Peer Feedback Integration: The peer feedback should be processed through sentiment
analysis and divided into themes to understand behavioral patterns.

- Bias Dashboard for Managers: A dashboard that is available to the manager as well as HR
should show the manager's behavioral pattern for all the employeesin his/her team.

- Review Report: An explainable report with scores should be available for the employees.
The information should be backed with data-based evidence. The coaching plan should
alsobe developedbased on thereport.

Limitations and Future Directions

Every system has some limitations. The framework proposed rely on the facial, audio, and text
data for the Emotional Al to understand the patterns and make decisions accordingly. These
limitations highlight opportunities for future empirical validation and longitudinal studies in
organizations. Some of the limitations and future directions for this model are:
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- Facial Analysis canvary because of the lighting and camera quality
« Toneanalysis can be misread due to accents without properregional training
« Employees mayfeeluncomfortable in beingrecorded
+ Needforregion-specificemotion datasets to train the Al-model
+ Building multi-lingual sentiment engines
- Integrating behavior, performance, and textinto one scoring system
+ Configuring cultural calibration rules
» Almustberegularly audited to ensure fairness
« HumanIntervention before handling the finalreportis necessary
Conclusion

The telecom sector, to support the fast-paced growth with hybrid teams need to replace their
traditional annual or bi-annual review process. People are spread across locations, and a lot of
times, managers might meet their team members during annual meetings/retreats only. The
emotional connection is lost at times with remote employees. Thus, this paper proposes a
performance review system that can help organizations understand the emotions and biases
that can occurin the system. It will help in creating a fairer assessment process. This, in turn, will
improve employees' motivation, engagement and satisfaction. This will further lead to
improved business performance, and financial profits. The primary contribution of this study
liesinits conceptualintegration of organizational behavior theories with emerging Al-enabled
appraisal practices.
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The Buddha was non-theistic or more precisely, atheistic and he appears to
oppose entirely any fatalistic outlook, presenting himself instead as a
proponent of the doctrine of karma. Although Buddhist philosophy is
atheistic, its acceptance of the primacy of karma brings it, in a certain sense,
close to the Upanisada's thought, for the Upanisad too proclaim the

supremacy of action. Even in the Upanishads, the primacy of karma is Dr. Rahul Amritraj
acknowledged, and the determination of the ethical and spiritual path of life is Assistant Professor
understood to be influenced by the combined effect of action and knowledge. Head, Department of Pali,
The fundamental message of the Upanishads highlights the truth of life and B.D.College
the importance of karma. Patliputra University, Patna

From this perspective, it can be said that the popular consciousness
presented in the Dhammapada- which emphasizes ordinary life, morality, and the teaching of karma is not
merely a question of individual liberation or religiosity; rather, it serves as a practical guide for social and
collective life. In his exposition of the Dharma, the Buddha did not only present spiritual discourse but also
provided practical guidance for society through the framework of karma and ethical living.

The central proclamation of the Upanisad is:

Kurvanneveha karmani jijivisecchatam samah.
Evam tvayi nanyatheto'sti na karma lipyate nare.

Similarly, in the Dhammapada the Buddha inspires people to renounce idleness and engage in
righteous action. He says that the fame of one who is industrious, mindful, pure in action, thoughtful, self-
restrained, living righteously and vigilant, increases:

Utthanavato satimato sucikammassa nisammakarino
Saiifiatassa dhammajivino appamattassa yasobhivaddhati.

The Buddha was a non-soul theorist (anatma-vadin), for accepting a permanent soul would imply
accepting God. If one accepts the existence of God, the Buddha argued, the doctrine of karma becomes
invalid and one is led again toward fatalism, which was entirely unacceptable to him. A great characteristic
of the Buddha was that he never got entangled in metaphysical complexities; he accepted whatever seemed
simple, practical, and beneficial for the people, for he was essentially a leader of the masses- an approach
close to socialist thinking.

Even while denying the existence of a permanent soul, the Buddha acknowledged rebirth. Whereas
the Upanisad state:

na jayate mriyate va vipascinnayarm kutascinna babhuiva kascit.
ajo nityah sasto'yarh purano na hanyate hanyamane $arire.

and the Gita repeats- na jayate mriyate va kadacinnayar bhutva bhavita va na bhiyah.
ajo nityah §asvato'yam purano na hanyate hanyamane Sarire.

vasamsi jirnani yatha vihaya navani grhnati naro'parani.

tatha Sariranivihaya jirnanyanyani sarhyati navani dehi.
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the Jataka's record that the Buddha had taken birth 550 times before becoming the Buddha.
According to him, life is a sequence of states, each dependent on the previous one. Every state arises out ofa
preceding state and in turn gives rise to the next. The sixfold transformation (sadbhava-vikara) of Nirukta
birth, existence, alteration, growth, decay, and destruction-expresses the same idea.

To establish the primacy of action, the Buddha instructs at Savatthi (Jetavana)-
bahumpi ce sahitarh bhasamano na takkaro hoti naro pamatto.
gopo va gavo ganayari paresarih na bhagava samaiifiassa hoti.
meaning: one may recite many scriptures, but if he does not live according to them due to
negligence, he is like a cowherd counting others' cows unworthy of sainthood. Hence, the Buddha

disapproves negligence and wasteful engagement, advocating alertness and engagement only in noble
deeds. His teaching is clear-

idha nandati pecca nandati katapuiifio ubhayattha nandati.
puiifiarh me katarh ti nandati bhiyyo nandati suggatirh gato.

One who rejoices in this world through merit rejoices in the next world as well.

Thus, the Buddha is an upholder of noble action, which is central to folk consciousness, for he always
thought and taught for the welfare of the people.

In the '"Appamadavagga', the teachings of Gautama Buddha are entirely centered on public welfare
and the well-being of humanity. In this section, the Buddha provides particularly clear guidance on pamada
(negligence, carelessness, or heedlessness). He states that not being negligent is the path to immortality,
whereas negligence leads to the path of death. In other words, a person who is constantly vigilant, attentive,
and self-aware attains a state beyond mortality, while the negligent person is as if already dead- weak and
perishable. In the Dhammapada, this is expressed as follows-

appamado amatapadarh pamado maccuno padarh.
appamatta na miyanti ye pamatta yatha mata.

In this verse, the Buddha makes it clear that the heedful are never subject to death. This statement is
not only spiritually significant but also serves as an inspiration for noble action and constant vigilance. All
scriptures acknowledge that truth, knowledge, and fame are never destroyed. A person's good deeds,
dedication, hard work, and wisdom keep them alive beyond the constraints of time and place. A prime
example of'this is Gautama Buddha himself.

Today, the status and prestige that the Buddha has attained worldwide is a direct testimony to the
eternal relevance of his teachings and ideas. A single profound thought of his has carried him and his
message to every corner of the globe. His teachings are not limited to India alone; they continue to be
studied and researched extensively in Sri Lanka, China, Indonesia, Japan, Bhutan, Myanmar, Thailand and
Tibet (under Chinese administration). This clearly demonstrates that the Buddha's teachings transcend time
and place, forming a foundation for universal human consciousness and social ethics.

Gautama Buddha also emphasizes that those who practice constant mindfulness and discipline, who
are steadfast and courageous, and who are equally proficient in knowledge and action, attain the supreme
state, mastery over self, and Nirvana. This implies that mere acquisition of knowledge is not sufficient; only
through continuous practice, vigilance, courage, and ethical living can one achieve the highest purpose of
life.

Thus, the 'Appamadavagga' not only guides personal consciousness and morality but also provides
timeless instruction for social reform, the primacy of righteous action, and a life of constant alertness. The
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Buddha's message clearly illustrates that noble deeds and unwavering vigilance are the true path to
immortality, which is why his teachings remain as relevant and inspiring in the world today as they were in
the past.

In his teachings, Gautama Buddha states that those who practice constant mindfulness, who are
steadfast, courageous, and valorous, attain the supreme state, mastery over self, and Nirvana:

Te jhayino satatika niccamh dalhaparakkama.
Phusanti dhira nibbanam yogakkhemarh anuttarar.

The reference to yogakkhema (mastery and protection through disciplined practice) itself conveys a Karmic
message, which distinguishes Buddha from others. It emphasizes that disciplined action, combined with
mindfulness, leads to the highest spiritual attainment.

Buddha also instructed the Mahali Lichchhavis in Vaisali, stating that it was heedfulness (apramada)
that made Indra the foremost among all gods. Everyone praises those who are heedful, while those who are
negligent and devoid of action are always subject to criticism.

appamadena Maghava devanam setthatarh gato.
appamadarh pasarhsanti pamado garahito sada.

Similarly, at Jetavana he told a monk that one who is devoted to effort and fears negligence burns away all
fetters like fire-

appamadarato bhikkhu pamade bhayadassi va.
samyojanar anum thilarh daharh aggiva gacchati.
The Buddha emphasized mutual harmony in society, teaching the cessation of hatred-
na hiverena verani sammantidha kudaacanarn.
averena ca sammanti esa dhammo sanantano.
Hatred is never appeased by hatred, but only by non-hatred (friendliness).

The Buddha was deeply concerned about folk consciousness. He said the mind is flickering, fickle and
difficult to restrain; the wise straighten it as a fletcher straightens an arrow-

phandanarh capalam cittarh darakharm dunnivarayam.
ujuri karoti medhaviusukaro va tejanarn.

These ideas are philosophical and resonate with the Gita:
caficalarh hi manah krsna pramathi balavaddrdham.
tasyaham nigraharm manye vayoriva suduskaram.
asams$ayarih mahabaho manodurnigrahar calam.
abhyasena tu kaunteya vairagyena ca grhyate.

This also makes it clear that the Buddha's perspective on popular consciousness was not limited
merely to external social life. He understood that without inner stability and discipline of the mind, no moral
or social reform can be permanently achieved. It is precisely this inner stability and mental discipline that
forms the foundation for the practice of ethics, justice, and compassion within society.

Likewise, at Jetavana he taught a monk-
anavatthitacittassa saddhammarh avijanato.

pariplavapasadassa paiifia na paripirati.
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An unstable mind, ignorance of the true Dhamma, and lack of faith obstruct wisdom just as the Gita
states: “sraddhavan labhate jianam”™

For the Buddha, inner purity was central. He said the fragrance of moral conduct surpasses that of
sandalwood, tagara, lotus or jasmine:

candanarh tagarari va pi uppalarm vassiki.
etesarh gandhajatanam silagandho anuttaro.
Outer appearances are meaningless without inner purity.
He further stated-
appamatto ayam gandho yvayarm tagaracandanari.
yo ca silavatarh gandho vati devesu uttamo.
The fragrance of virtue spreads even among the gods.

In terms of social conduct the Buddha said: if while travelling one does not find a person superior or equal,
one should firmly walk alone; companionship with the foolish is harmful-

carafice nadhigaccheyya seyyarh sadisamattano.
Eka cariyam dalharh kayira natthi bale sahayata.

He encouraged actions that bring no regret and whose fruits one enjoys joyfully:
tam ca kammar katarh sadhu yam katva nanutappati.
yassa patito sumano vipakarh patisevati.

But he reproached the foolish-

Madhuva maiifiati balo yava papam na pacchati.
Yada ca pacchati papam atha balo dukkham nigacchati.
The fool thinks evil is sweet until its consequences manifest.

To strengthen folk consciousness, the Buddha commands avoiding fools and associating with the wise. He
told Radha-

Nidhinam va pavattaram yam passe vajjadasinam.
Niggahvadim medhavim tadisam panditam bhaje.
Tadisam bhajamanassa seyyo hoti na papiyo.

Associate with the wise who point out faults, for it leads to wellbeing.

He repeated the same to Channa Thera-
Nabhaje papake mitte, na bhaje purisadhame.
Bhajetha mitte kalyane, bhajetha purisuttama.

One should not associate with wicked friends, but with good and noble persons.

At Jetavana he instructed Kana-mata: just as a deep lake is calm and clear, listening to Dhamma purifies the
wise-

Yatha pirahado gambhiro vippasanno anavilo.
Evam dhammani sutvana vippasidanti pandita.
The wise always honour true knowledge and accept it free from pride.

From this perspective, it can be said that the Buddha's teachings were not limited merely to individual
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liberation or spiritual experience; rather, their aim was also the formation of collective and social
consciousness. The fact that he delivered his teachings in Pali reflects a deliberate social and linguistic
wisdom. During his time, the general populace of ancient India could not comprehend the languages of

classical scriptures-Sanskrit or other complex scholarly languages. Had he delivered his teachings
exclusively in such languages, the majority of people would have been unable to understand them.

Recognizing this, the Buddha employed simple, accessible, and expressive language. Through this
simplicity, he not only conveyed the essence of Dharma but also directly connected it to the lives and
conduct of ordinary people. His effort was not merely religious instruction; it was a comprehensive
philosophical endeavor aimed at awakening social consciousness, instilling ethical values, and providing
practical guidance for everyday life.

Thus, upon careful consideration, the entire collection of the Dhammapada presents a clear
manifestation of popular consciousness. It emphasizes not only personal morality and the significance of
karma but also articulates principles of coexistence, compassion, kindness, restraint, and justice within
society. The Dhammapada illustrates that the Buddha's approach was not confined to religiosity alone; his
objective was to ensure that the lives of ordinary people improved, their thoughts and actions became
ethically enriched, and harmony and goodwill prevailed in society.

Hence, in conclusion, the popular consciousness revealed in the Dhammapada serves as a guiding
beacon not only for scholars studying classical religious texts but also for contemporary society and
ordinary life, offering invaluable lessons in ethics and practical living. The Buddha's teachings remain
timeless and universally relevant, providing guidance for social betterment and the upliftment of human life
inevery age.
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SOCIAL EXCLUSION: :

A MULTI-DIMENSIONAL CONCEPT

SRS IR TE TR TR TR TR 3 ¢ A=A e ———

ocial exclusion remains one of the key problems both
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argued among academicians that this is a multi-dimensional process. The concept was first used
in the West and then it has been evolved in a different context. The paper talked about various
concepts related to social exclusion, bringing together the multiple perspectives associated
withit.

Exclusion implies a state of complete or partial denial of the involvement of a group of
people from political, social, and economic rights, opportunities, and advantages. French
administrator Rene Lenoir (1974), who was the Secretary of State for Social Action during the
Chirac Government, was the first to use this term. He estimated that “the excluded” comprised
10% of the French population that included the mentally and physically handicapped, suicidal
people, aged invalids, abused children, drug addicts, delinquents, single parents, multi-
problem households, marginals, asocial persons, and other “social misfits. “ (Lenoir 1974) Ever
since then, this terminology has led to several deliberations and discussions on the types of
exclusions that people contend with.

It gained currency in the European context in response to the rising unemployment and
income inequalities towards the closing decades of the 20th century, a period of considerable
economic and social dislocation as countries sought to deal with the challenges of
globalisation on their labour markets, welfare states and prevailing ideas about citizenship. In
all societies, some groups are socially excluded. However, the groups affected and the degrees
of discriminationvary from one society to another, as do the forms that social exclusion takes.
Whilst the concept arose in response to dissatisfaction with approaches to poverty that
focussed onincome alone, the term remains contested and there is no agreed definition.

However, the various definitions have in common an understanding that social exclusion is
not only about material poverty and lack of material resources, but also about the processes by
which some individuals and groups become marginalisedin society. They are excluded notonly

from the goods and standards of living available to the majority but also from their
opportunities, choices, and life chances (Millar,2007).
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Social exclusion has been defined by the Department of International Development (DFID)
as "a process by which certain groups are systematically disadvantaged because they are
discriminated against based on their ethnicity, race, religion, sexual orientation, caste, descent,
gender, age, disability, HIV status, migrant status or where they live. Discrimination occurs in
public institutions, such as the legal system or education and health services, as well as social
institutions like the household” (DFID, 2005)

Room (1995), in one of the first studies to specifically focus on social exclusion, argued that
social exclusion implies a major discontinuity in relationships with the rest of society and
points to five key factors which he suggests are central to the definition of social exclusion:

+ Multidimensional: social exclusion cannot be measured by income alone but should
include awide range of indicators of living standards.

+ Dynamic: analysing social exclusion means understanding processes and identifying the
factors which can trigger entry or exit.

« Collective: social exclusion is not just about individual living standards, but also about the
collective resources (or lack of these) in the neighbourhood or community. This means
insufficient or unsatisfactory community facilities, such as run-down schools, remotely
sited shops, poor public transport networks, and so on.

+ Relational: the notion of poverty is primarily focused upon distributional issues, the lack of
resources at the disposal of an individual or a household. In contrast, social exclusion focuses
more on relational issues. In other words, it refers to inadequate social participation, lack of
socialintegration, and lack of power.

+ Catastrophic: a catastrophic separation from society, as a consequence of long-standing
and multiple deprivations across all the above.

Atkinson (1998) proposes that social exclusion has three main elements. These are:
« Relativity:itimplies exclusion from a particular society at a particular time and place.

+ Agency:itimpliesanactoracts, by anagentor agents, people are excluded by the actions of
others.

« Dynamics: people are excluded not just because of their current situation, but also because
they have little prospect for the future.

Tsakloglou and Papadopoulos (2002) suggest that there is a consensus around five key
attributes of the concept of social exclusion. These attributes are as follows:

« Multidimensional: across a wide range of indicators of living standards, including
neighbourhood or community resources.

« Dynamic:itrelates notjustto the currentsituation butalso prospects for the future.
+ Relative:itimplies exclusioninaparticular society ata particular time.

+ Agency:itlies beyond the narrow responsibility of the individual.

+ Relational: meaning a major discontinuity with the rest of society

These definitions are all relating social exclusion to the inability of people to participate in the
society in which they live, and arguing that this applies across several dimensions, including
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the material but also the social and political. Social exclusion can thus be understood as the
continuous and gradual exclusion from full participation in the social, including material and
symbolic, resources produced, supplied, and exploited in society for making a living, organising
a life and taking part in the development of a (hopefully better) future (Steinert & Pilgram,
2003,p.5).

Social exclusion can also be seen as a part of Sen's capability approach, which is based on the
ideas of 'functionings' and 'capabilities'. '‘Functionings' are those things that an individual can
do or be in leading a life, such as having a healthy body, being educated, having self-respect,
participating in community life, etc. 'Capabilities' are combinations of various functionings
which allow an individual to lead the kind of life he or she values. Social exclusion can thus be
seen as a process leading to a state in which it is more difficult for certain individuals andgroups
to achieve certain 'functionings'. The impossibility of reaching a functioning led to a state of
deprivation, and the 'state' of social exclusion can be defined as a combination of deprivations.

Thorat (2011), in his paper 'Caste, Social Exclusion and Poverty Linkages: Concept,
Measurement, and Empirical Evidence' attempts to address two interrelated issues. First, it tries
to conceptualize the nature and dimensions of the "Exclusion-Linked Deprivation” of socially
disadvantaged groups particularly the Dalit in Indian society. In that effort, it elaborates on the
concept and meaning of caste-based exclusion and its implications for the poverty of excluded
groups. Secondly, in this theoretical backdrop it tries to provide empirical evidence on the
practice of caste-based exclusion and discrimination and denial of rights to Dalits — in civil,
social, cultural, political, and economic spheres — leading lack of income- earning capital assets
like agricultural land, employment, education, and social needs like housing, water, electricity.

Social exclusion can be seen as a multidimensional concept which can result in the
development of an individual or community or a nation. It is a process of impeding the progress
of the marginalized communities disintegrating people and communities into the mainstream
development, with a series of institutionalized social systems.
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ABSTRACT : The Kant-Kripke debate concerning analyticity, apriority,
and necessity remains a cornerstone in the philosophy of language
and metaphysics. Kant argues that propositions concerning natural
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empirical concepts—do not rely on sensory verification but only on
conceptual analysis (PAFM 4:267).

Kripke challenges this framework in Naming and Necessity. He argues that propositions like
“Gold is a yellow metal” are neither analytic nor a priori but contingent, since empirical
investigation reveals gold's essence not in its superficial properties but in its microscopic
constitution: having atomic number 79 (Kripke 124-38). From this standpoint, identity
statements about natural kinds, such as “Water is H20,” are metaphysically necessary but
epistemically a posteriori. This doctrine, known as scientific essentialism, suggests that the
essenceof a natural kindis discoverable only through scientificinquiry (Ellis 17).

The debate raises a fundamental question: must all necessary truths be a priori, as Kant insists,
or can there be necessary a posteriori truth, as Kripke claims? This paper critically examines both
positions, arguing that while Kant provides the transcendental conditions for the possibility of
necessary knowledge, Kripke enriches the analytic framework by showing how reference and rigid
designation ground metaphysically necessary truths. Ultimately, the debate highlights the
tension between conceptual containment and empirical discovery in the philosophy of language
and metaphysics.

Keywords: Kant, Kripke, Analyticity, Necessity, Scientific Essentialism, Rigid Designation
Introduction: Kant v/s Kripke debate is crucially important not only for mainstream analytical
philosophy, but also for developments in philosophy of language. In the late twentieth and
early twenty-first century, there was much philosophical activity to discuss and explain true
propositions related to natural kinds such as gold and water. As a result, the nature of these
propositions has been discussed along different lines of philosophical thought within the
analytic framework, e.g. the semantics of direct reference, modal metaphysics, modal
epistemology, metaphysics of scientificrealism, etc.

Nevertheless, the source of the entire development lies in Kant's classical epistemological
framework. He argues that the propositions of natural kinds are necessary, a priori, and
analytically true. He holds:
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All analytic judgments are a priori even when the concepts are empirical, as, for example,
"Gold is a yellow metal": for to know this | require no experience beyond my concept of gold,
which had as its content that this body is yellow and metal. For just this constituted my concept:
and | need only decompose (zergliedern)it, without looking beyond it elsewhere. (PAFM 4:267)

KKant claims that the proposition 'Gold is a yellow metal' is necessarily and analytically true.
In the introductory remarks of Critique of Pure Reason (first edition), he makes a fine distinction
between judgments, on the basis of the relation between the concepts of subject and predicate
term. This relation is possible in two distinct ways; either the concept of the predicate term lies
within the concept of the subject term or the former concept lies outside the latter, and the
judgments are said to be analytic and synthetic respectively (CPRA6-7/B10-11).

'‘Gold is a yellow metal' is a priori in the sense of experience independence. The apriority
shows the relation between the concept of the subject term (gold) and the concept of the
predicate term (a yellow metal) and doesn't require empirical verification on its each
acquaintance. The propositionis not only semantically a priori, but also epistemically a priori. In
order to know the concept, a speaker just requires analysis within the given conceptual insight
of gold; without the mediation of any sensory-motor process on his part. The concept is used
bracketing theinitial sensory experiences by which it was acquired at the first place.

In order to refute the Kantian position, Kripke provides various counterexamples and argues
that the propositions such as 'Gold is a yellow metal' is neither analytic, nor necessary, nor a
priori.

He argues: ...as an example 'gold is a yellow metal,' which seems to me an extraordinary one,
because it's something | think that can turn out to be false...Note that Kant's example, 'gold is a
yellow metal,' is not even a priori, and whatever necessity it has is established by scientific
investigation; itis thus far from analyticin any sense.” (NN 39/123).

Here, he appears to be agree with the Lockean position that the superficial property (the
dominant one by virtue of which it gets identified) of a substance is nothing but the nominal
essence of the substance. Kripke denies the a priorinature of the proposition on the basis of the
perceptual experience of the property. Because he denies apriority character of the proposition,
its analyticity is challenged on its own accord. From the Kantian perspective, a proposition is
analyticifand onlyifits epistemicstatusis 'apriori.'

Critique of Kripke's arguments against Kant's epistemic position:

The triviality of Kripke's position can be seen in the very beginning of the present work
because his approach appears to be pre-Kantian in the first place. Moreover, it is an established
Kantian doctrine that necessity is always a priori. So, the knowledge that demands the empirical
experience can't be necessary. Perhaps, Kripke would like to endorse a position from an
altogether different platform. For now, these issues are bracketed, and will be dealt with later
on. Deviating from the Lockean position, he maintains that the essence of a natural kind is
knowablethrough empirical or scientificinvestigation. His arguments are based on the doctrine
that there are certain causal laws operating behind the reality at micro constitutional level of
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the kind. This doctrine may be called as “scientific essentialism” (Ellis 17). He claims:

...scientific investigation generally discovers characteristics of gold which are far better
than the original set. For example, it turns out that a material object is (pure) gold if and only if
the only element contained therein is that with atomic number 79. Here the 'if and only if' can
be taken to be strict (necessary). In general, science attempts, by investigating basic structural
traits, to find the nature, and thus the essence (in the philosophical sense) of the kind.
(Emphasisadded; NN 138)

It follows that the essence of the kind may be known by knowing the underlying microscopic
(atomic or sub-atomic) structures, e.g. the essence of gold may be known by the proposition
'‘Gold is the element with atomic number 79.' Mutatis mutandis, the same is true for water, the
essence of which may be known by ‘Water is H,0.' These propositions show the essential
identity relation between a natural kind term and its essence, which we know strictly and solely
by empirical means. The propositions are metaphysically or logically necessary in the strict
sense of the term because they are true in all logically conceived possible worlds. In the
epistemic sense, these are a posteriori because they are independent of any kind of a prior
investigationinany sense.

On account of scientific essentialism, propositions like 'Gold is a yellow metal' gives no
deeper insight about the essence of a kind. We are informed instead about the
phenomenological, trivial, superficial, non-essential, macroscopic physical property of the
kind. This is sharp contrast to the reality at microscopic level that gives the essence of the kind.
From Kripke's viewpoint, the reality at macrophysical levelis trivial because it may likely to vary
in different possible worlds of its existence. For example, gold may turn out to be neither yellow
nor metallic, as these are the contingent properties that may be comprehended through
ordinary sense perception; hence a posteriori.

Kripke is mainly concerned with the problem of reference. He argues that the said properties
of gold (being yellow or metallic) may not fix the right reference. In some counterfactual
situation the properties may not pick the referent (gold) thatis being referred. Some other stuff
like fool's gold may be picked out instead (NN 124). Now, how one may find out that the wrong
referent has been picked out? Kripke shows that empirical investigation is the only means to
determine the right reference. In gold's example, the investigation reveals its specific atomic
number 79 shows the essence of the very concept (/bid.). He points out that the term 'gold' may
refer to different substances in some possible worlds, but the term refers to the concept gold
only. That's why; he famously claims that a natural kind term functions as a rigid designator that
rigidly designates the same referentin all possible worlds. Here, itis important to point out that
the associated description, i.e.'is a yellow metal' is non-rigid because it may refer to a different
stuff.

Here, it is crucial to understand that whether Kripke's doctrine would influence the Kantian
position. For example, itis easy to trace that the proposition scientific essentialists hold, 'Goldis
the element with atomic number 79' fails on the concept of containment since the concept of
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the element with atomic number 79 can't be contained in the concept of gold, because Kant
takes gold to be empirical concept which is associated with the synthesis of various empirical
intuitions based on the superficial, phenomenological properties of gold; rather than its
underlying conceptual microscopic structure.

Itis also crucial to understand Kant's theory of matter (CPR A49/B66-7,A265/B321) (MFNS
4:524-5,533-4), whether it supports or rejects scientific essentialism, which would be one of
the main objectives of the present study. It is also necessary to work out whether the
aforementioned proposition that Kripke advocates, is analytically true or not. Is there any
possible world (Kripke's modal term) in which gold exists, but not the element with atomic
number79?

Kripke claims that such propositions are necessary, while Kant argues that the necessity is
essentially derived from a priori element that gives the transcendental conditions for the very
possibility of human experience. The main issue here is to identify the sharp contrast between
Kant's and Kripke's positions; and at the same time to determine who is holding the correct
position; or whose arguments are valid and sound; and whose arguments show fallacies.

If itis assumed that the scientific essentialismis correct, then the Kantian position would be
influenced drastically. For instance, the proposition such as 'Gold is a yellow metal' wouldn't be
analytic, and it would not be the case that all necessary propositions are a priori. From the
viewpoint of scientific essentialism, macrophysical properties of gold like yellowness is its
contingent property that may vary in some counterfactual situations.

In short, under the Kripkean framework, the natural kind propositions would work as
counterexamples to refute the Kantian position concerning necessity; and hence apriority (CPR
B4). Butif the issue is taken from a different perspective, i.e. if the Kantian position is assumed
to be legitimate, then Kripke's doctrine would have following consequences:

« Itwould be unjustified to endorse the propositions such as 'Gold is a yellow metal' as not

analytic.

« It would be wrong to hold that identity propositions related to natural kinds are

metaphysically necessary, inthe strict sense.

« The counterexamples that Kripke provides to refute the Kant's claim that all necessary

propositions are a prioriare illegitimate.

Hence, thisis an arduous task to explicate objectively both the positions separately. In order
to understand Kant's position concerning analyticity and necessity, his literature especially the
first critique needs to be examined and evaluated. At the same time, it is crucial to elucidate
Kripke's doctrine of rigid designation and his account of necessity by examining his seminal
lectures-Naming and Necessity; and other related texts.

In the beginning of this century, Kripke's insight has emerged as a sound logical doctrine
pertaining to the problem of reference, meaning, and truth of certain propositions of natural
kinds. The insight is metaphysical in character that makes extensive use of modal logic. That's
why; his arguments appear to be sound and reflect self-evident propositions. In his first seminal
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lecture, he argues against important landmarks of the mainstream analytical philosophy,
especially Frege and Russell; and in the third lecture, he argues against the Kantian position of
analyticity, apriority, and necessity.

Evaluation of Kripke's position

Now, it becomes crucial to understand the basic foundation on which Kripke's theory rests.
He is mainly concerned with presenting strictly metaphysically necessary propositions that are
true in all logically possible worlds. He argues that a natural kind term functions as a rigid
designator that rigidly designate the same referent in all possible worlds in which the referent
exists, and never designates or picks out anything in rest of the possible worlds. (NN
9/26/48-9) He appears to be mainly concerned with how reference stipulation practices
prevailin a certain community of speakers of a natural language. He presented a causal theory
of reference that goes back to the initial use of a specific natural kind term that acts a rigid
designator.

On his account of modality, if some modal statements (containing rigid designators) are
true, they are necessarily true (IN 162-7). So, these are some theses that Kripke uses as tools to
refute the Kantian position. He makes extensive use of natural kind propositions to give several
counterexamples to the claim that all necessary truths are a priori.

In order to evaluate his position against Kant, it is crucial to go through Kant's notion of
analyticity, the epistemological framework that he establishes in most of his polemical works
(especially the first critique), and his theory of natural kinds. We also need to address the basic
issue: why Kant was so much concerned about making a distinction between the types of
judgments, equipped with epistemic terms a priori and a posteriori? What purpose this
distinction serves? Was he concerned with the attainment of necessary and universal
knowledge in natural sciences? And more importantly, how he would like to put the limit to the
knowledge itself? The types of judgments may vary among natural and mathematical sciences.
In the case of the latter, the judgments are absolutely a priori, because of the associated
absolute necessity and strict universality with mathematical propositions. Pure mathematics
servesonly pure a prioriknowledge (CPR B15), while this is not the case with natural sciences.
Conclusive Remarks: Kant's approach to classifying judgments is dualistic. Firstly, it has
something to do with the relation between a subject and a predicate term. When a judgment
shows the relationship as predicate term lies within the framework of subject term's concept,
the judgment may be categorized as analytic. These are the judgments of clarification because
nothing new is being added to our knowledge base; only clarification of preexisting concepts is
done through analysis. The judgment may be said to be 'explicative'. And when the predicate
term goes beyond subject term's concept, and yet related to it, the judgment can be described
as synthetic. These are the judgments of amplification because something new is being added
to that which is already known to us (CPR A7/B11). In both the cases, the relation is logical. The
relation is not merely between the terms only, but between the very concepts themselves.Inan
analytic judgment, the relationship between the concepts shows absolute necessity; while itis
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contingentin the latter case. Itis evident from his remark on empirical concept-gold, "had as its
content that this body (dieser Kdrper) is yellow and metal" (PAFM 4: 267); and this is the
necessary and sufficient condition for its being analyzable.

There appears to be a sharp contrast between both the positions. The doctrine that Kant
advocates is what Hanna calls “empirical realism.” (Kant, Science 29) Human beings have direct
access to the essential properties of the corporeal objects (that may include may include natural
kinds, processes, events etc.) that exist in a specific spaciotemporal order (CPR A41-9/B59-73,
B274-9,A366-80).

In contrast, there is scientific naturalism (a type of which Kripke supports) according to which
the reality is what exact sciences inform us, and all knowledge is ultimately empirical. If this is
true, then there is nothing irreducible logical or a priori. Both the positions are contradictory,
and hence it becomes crucial to know: which position is legitimate. In order to address these
issues, it becomes necessary to elucidate both the positions separately in an unbiased and
objective manner.
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Hormonal Regulation
of Litchi Fruit Development
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Abstract : Litchi (Litchi chinensis Sonn.) is an
economically important subtropical fruit
crop valued for its attractive appearance,
pleasant flavor and high nutritional content.
However, commercial production of litchi is
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are closely associated with the regulation of

fruit development by endogenous

phytohormones and their interactions with environmental and metabolic signals. Fruit
developmentin litchiis a highly coordinated process encompassing fruit set, early growth by cell
division, subsequent enlargement by cell expansion, maturation, ripening and abscission. This
chapter provides a comprehensive review of the roles of major plant hormones—including
auxins, gibberellins, cytokinins, abscisic acid and ethylene—in regulating these developmental
transitions. Auxins and cytokinins dominate early fruit set and retention by promoting cell
division and suppressing abscission, while gibberellins stimulate fruit enlargement through
enhanced cell expansion. Abscisic acid plays a central role in regulating sugar accumulation,
anthocyanin biosynthesis and pericarp coloration during ripening, whereas ethylene primarily
controls fruit abscission and senescence ratherthan climacteric ripening.

The chapter further highlights the importance of hormonal crosstalk, particularly
auxin—ethylene antagonism in abscission control and ABA-sugar synergy in ripening regulation.
Recent advances in transcriptomics and hormone profiling have revealed integrated regulatory
networks underlying fruit development and stress responses. Practical applications of hormonal
manipulation in orchard management and future research perspectives are also discussed. A
deeper understanding of hormonal regulation will facilitate the development of improved
horticultural practices and breeding strategies aimed at enhancing yield stability and fruit
quality in litchi.

Keywords

Litchi (Litchi chinensis); fruit development; phytohormones; auxin; gibberellin; cytokinin;
abscisicacid; ethylene; fruit abscission; ripening; hormonal crosstalk; orchard management.

S a3




1.Introduction

Litchi (Litchi chinensis Sonn.), belonging to the family Sapindaceae, is one of the most
important subtropical fruit crops cultivated extensively in South and Southeast Asia, as well as
in parts of Africa and Australia. China is recognized as the primary center of origin and genetic
diversity, followed by India, Thailand, Vietnam, South Africa and Australia as major producing
countries (Menzel and Waite, 2005; Huang et al,, 2019). The fruit is highly valued for its
distinctive flavor, juicy translucent aril, attractive bright red pericarp and high nutritional and
medicinal properties. Litchi fruit is a rich source of soluble sugars, vitamin C, dietary fiber,
polyphenols, anthocyanins and other antioxidant compounds, which contribute to its health-
promoting effects and increasing consumer demand in international markets (Jiang et al., 2006;
Wall, 2006). Despite its high economic value, litchi production is often limited by several
physiological and developmental constraints, including irregular flowering, poor fruit set,
heavy fruit drop, small and variable fruit size, uneven maturation and rapid postharvest
deterioration. Among these, excessive fruit abscission during early and mid-developmental
stages represents one of the most serious yield-limiting factors, frequently resulting in more
than 80-90% loss of initial fruitlets (Yuan and Huang, 1988; Su et al., 2025). These
developmental disorders are closely associated with imbalances in endogenous
phytohormones, carbohydrate availability, environmental stresses and their complex
interactions during critical stages of fruitdevelopment.

Fruit development in litchi is a highly coordinated and multistage process that includes
flower induction, floral differentiation, pollination, fertilization, fruit set, early growth
dominated by cell division, later growth characterized by cell expansion, followed by
maturation, ripening, senescence and abscission (fig.1). Each of these developmental
transitions is regulated by a dynamic network of phytohormones that act both independently
and synergistically to control cellular metabolism, gene expression, vascular differentiation,
sugar transport, pigment biosynthesis and cell wall remodeling (Giovannoni, 2004; Li et al,,
2019).The principal phytohormones involved in litchi fruit development include auxins,
gibberellins (GAs), cytokinins (CKs), ethylene (ET) and abscisic acid (ABA), along with emerging
regulatory roles for jasmonates (JAs), brassinosteroids (BRs) and salicylic acid (SA). Auxins play
a pivotal role in fruit set, early fruit growth and suppression of abscission by promoting cell
division and maintaining the functional integrity of the abscission zone (Yuan and Huang,
2012). Gibberellins and cytokinins synergistically regulate early fruit growth by stimulating
mitotic activity and cell expansion, thereby determining final fruit size and sink strength
(Davies, 2010; Wang et al., 2017). Ethylene, although not acting as the primary ripening
hormone in litchi, exerts strong influence on fruit abscission, senescence and postharvest
deterioration by activating cell wall hydrolases and membrane-degrading enzymes (Ketsa and
Daengkanit, 1999; Jiang et al., 2006). Abscisic acid has emerged as a key regulator of non-
climacteric fruit ripening, promoting sugar accumulation, anthocyanin biosynthesis and color
development in the pericarp, and interacting closely with sugar signaling pathways (Li et al.,
2019; Jia et al., 2011). Unlike climacteric fruits such as banana, apple and tomato, litchi is
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classified as a non-climacteric fruit, in which ripening is not associated with a sharp increase in
respiration rate or autocatalytic ethylene production (Biale and Young, 1981; Giovannoni,
2004). Instead, ABA and sugar signaling play dominant roles in regulating the onset of ripening,
pigmentation and flavor development. Nevertheless, ethylene remains an important
modulatory factor influencing pericarp browning, membrane degradation and fruit abscission,
particularly under stress and postharvest conditions (Ketsa and Daengkanit, 1999; Jiang et al.,
2006). In recent years, advances in high-throughput sequencing, transcriptomics,
metabolomics and hormone profiling have provided valuable insights into the molecular
networks governing litchi fruit development. Studies have identified coordinated regulation of
hormone biosynthesis genes, hormone receptors, signal transduction components and
downstream transcription factors during key developmental stages (Su etal., 2025; Wang et al.,
2017). These investigations have revealed extensive crosstalk between hormone signaling
pathways and sugar metabolism, highlighting the central role of hormonal balance in
determining fruit retention, growth rate, coloration and overall fruit quality (fig.1). A
comprehensive understanding of the hormonal regulation of litchi fruit development is
therefore essential not only for advancing fundamental knowledge of fruit developmental
biology but also for designing improved orchard management strategies and breeding
programs aimed at enhancing yield stability, reducing fruit drop, improving fruit size and
quality, and extending postharvest shelf life. The present review summarizes current
knowledge on the roles of major phytohormones in litchi fruit development, their interactions
and molecular mechanisms, and discusses their practical applications in litchi cultivation and
futureresearch perspectives.

Hormonal Requlation of Litchi Fruit Development
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Fig.1 Hormonalregulation and litchi fruit Development and hormonal crosstalk.
2.Stages of Fruit Developmentin Litchi

Fruit development in litchi (Litchi chinensis Sonn.) is a complex, highly regulated process
that proceeds through a series of well-defined morphological and physiological phases. These
phases include fruit set, early growth dominated by cell division, later growth characterized by
cell expansion, and finally maturation, ripening and abscission. Each phase is controlled by a
precise balance of endogenous phytohormones and assimilate supply, and disturbances atany
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stage can severely affect fruit retention, size and quality (Yuan and Huang, 1988; Wang et al.,
2017).

22.1FruitSet

Fruit set represents the transition from a fertilized ovary to a developing fruit and is one of
the most critical and vulnerable stages in litchi production. Following successful pollination
and fertilization, hormonal signals generated in the ovary and developing ovules stimulate cell
division, vascular differentiation and sink establishment, leading to the initiation of fruit
growth (Davies, 2010; Giovannoni, 2004). However, in litchi, only a small proportion of flowers
successfully develop into fruits, and more than 70-90% of young fruitlets are commonly shed
during the early post-set period (Yuan and Huang, 1988; Huangetal.,2019).

Auxins, gibberellins and cytokinins accumulate rapidly in the fertilized ovary and act as
primary regulators of fruit set. Auxins produced by the developing embryo and endosperm are
believed to be the principal signal initiating fruit development by promoting cell division and
suppressing abscission zone activation (Yuan and Huang, 2012). Gibberellins and cytokinins
further enhance fruit set by stimulating mitotic activity and establishing vascular connections
between the fruitand the pedicel, thereby strengthening sink activity (Wangetal.,2017).

Parthenocarpic fruit development has been reported in certain litchi cultivars and under
specific hormonal treatments, indicating that fertilization is not always essential for fruit
initiation (Menzel and Waite, 2005). In such cases, exogenous application of auxins or
gibberellins can substitute for fertilization-derived hormonal signals and induce fruit set.
These observations emphasize the central role of hormonal cues, rather than fertilization per
se, in triggering fruit development.Despite successful fertilization, fruit set in litchi remains
highly unstable and sensitive to carbohydrate availability and environmental stresses. Reduced
photosynthate supply during flowering and early fruit development leads to decreased auxin
and cytokinin levels and increased ethylene production, resulting in massive fruitlet abscission
(YuanandHuang,2012; Suetal., 2025).

2.2 Early Fruit Growth: Cell Division Phase

Following fruit set, litchi fruit enters a phase of rapid growth dominated by intensive cell
division in the pericarp, testa and aril primordium. This phase generally lasts for two to three
weeks after anthesis andis a crucial determinant of the final number of cells in the fruit, thereby
setting the potential fruit size (Wangetal., 2017; Huangetal.,, 2019).

Cytokinins and auxins play dominant roles during this stage by activating the cell cycle
machinery, including cyclin-dependent kinases (CDKs), cyclins and other cell division
regulatory genes (Davies, 2010). High levels of cytokinins are typically detected in young litchi
fruits, particularly in tissues surrounding the developing seed, which acts as a major source of
growth-promoting hormones (Yuan and Huang, 1988). Auxin signaling further enhances mitotic
activity by regulating the expression of auxin response factors (ARFs) and early auxin-
responsive genes such as AUX/IAA and GH3 families (Su et al., 2025). During this stage, strong
sink establishment occurs as developing fruits compete for assimilates. Any disruption in
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hormonal balance or carbohydrate supply can prematurely terminate cell division and lead to
reduced fruit size or early abscission. Transcriptomic analyses of litchi fruitlets have shown that
down-regulation of genes involved in auxin and cytokinin biosynthesis and signaling precedes
massive fruit drop, highlighting the importance of these hormones in sustaining early fruit
growth (Suetal., 2025).

2.3 Later Fruit Growth: Cell Expansion Phase

After the completion of the major cell division phase, fruit growth in litchiis driven primarily
by cell expansion, which accounts for most of the increase in fruit volume and fresh weight. This
phase is characterized by vacuolar enlargement, water uptake, cell wall loosening and the rapid
accumulation of soluble sugarsin the aril(Wangetal.,, 2017; Jiang etal., 2006).

Gibberellins and auxins are the principal hormones regulating this stage. Gibberellins
promote cell elongation and expansion by inducing the expression of expansins, xyloglucan
endotransglycosylases and other cell wall-modifying enzymes that reduce wall rigidity and
allow turgor-driven growth (Davies, 2010). Auxins enhance osmotic regulation by stimulating
proton pumps and increasing cell wall extensibility, thereby facilitating water uptake and
vacuolar expansion. During this stage, the developing seed continues to play a key regulatory
role by supplying hormones and maintaining sink strength. Fruits with aborted or poorly
developed seeds often show reduced growth rates and higher susceptibility to abscission
(Menzel and Waite, 2005). Adequate carbohydrate supply is essential to sustain rapid cell
expansion; carbohydrate stress leads to reduced gibberellin and auxin levels and enhanced
ethylene biosynthesis, ultimately promoting fruit drop (Yuan and Huang, 2012).

2.4 Maturation, Ripening and Abscission

The final phase of litchi fruit development involves maturation, ripening and eventual
senescence and abscission. During maturation, profound physiological and biochemical
changes occur, including rapid sugar accumulation in the aril, softening of tissues and the
development of the characteristic bright red pericarp color due to anthocyanin biosynthesis
(Jiangetal., 2006; Lietal., 2019). Litchiis classified as a non-climacteric fruit, and ripening is not
associated with a marked increase in respiration or autocatalytic ethylene production (Biale
and Young, 1981; Giovannoni, 2004). Instead, abscisic acid (ABA) and sugar signaling pathways
play dominant roles in regulating the onset and progression of ripening. ABA levels increase
sharply at the beginning of ripening and are closely correlated with sugar accumulation,
anthocyanin synthesis and pericarp coloration (Jia etal,, 2011; Li et al,, 2019). ABA induces the
expression of key genes involved in flavonoid biosynthesis, such as chalcone synthase,
dihydroflavonol reductase and UDP-glucose flavonoid glucosyltransferase, thereby promoting
pigmentation. Although ethylene does not act as the primary ripening hormone, it plays an
important modulatory role in senescence, membrane degradation and pericarp browning
during late ripening and postharvest storage (Ketsa and Daengkanit, 1999; Jiang et al., 2006).
Ethylene also acts as a major promoter of fruit abscission by activating hydrolytic enzymes in
the abscission zone, leading to cell separation and fruit drop. Litchi exhibits severe fruit drop at
multiple developmental stages, including early fruitlet drop, mid-season drop and preharvest
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drop. Hormonalimbalance is the principal trigger of abscission, with elevated ethylene and ABA
levels combined with reduced auxin and cytokinin supply enhancing the sensitivity of
abscission zones to separation signals (Yuan and Huang, 1988; Yuan and Huang, 2012).
Environmental stresses such as drought, high temperature and carbohydrate shortage further
exacerbate fruit drop by stimulating ethylene biosynthesis and suppressing growth-promoting
hormones(Suetal.,2025).

3.Role of AuxinsinLitchiFruit Development

Auxins, particularly indole-3-acetic acid (IAA), are central regulators of fruit set, early fruit
growth and abscission suppression.

3.Role of AuxinsinLitchiFruit Development

Auxins constitute one of the most important classes of phytohormones regulating fruit
development in higher plants. Among them, indole-3-acetic acid (IAA) is the predominant
natural auxin and plays a central role in the regulation of fruit set, early fruit growth, vascular
differentiation and suppression of abscission. In litchi (Litchi chinensis Sonn.), auxins are critical
determinants of successful fruit retention and final yield, as fluctuations in auxin levels are
closely associated with fruit set failure and excessive fruit drop (Yuan and Huang, 1988; Yuan
and Huang,2012).

Auxins function both as local growth regulators and long-distance signaling molecules,
coordinating the communication between developing seeds and maternal tissues. Their
biosynthesis, polar transport and signal transduction are tightly regulated during the early
stages of fruit development, ensuring the continuous growth of the fruit and preventing
premature abscission (Davies, 2010; Suetal., 2025).

3.1 Auxinsand FruitSet

Fruit set represents a crucial developmental transition from a fertilized ovary to a
developing fruit, and auxins play a primary regulatory role in this process. After successful
pollination and fertilization, auxin levels increase rapidly in the ovary, developing embryo and
endosperm. This localized auxin accumulation stimulates cell division in the pericarp and
activates vascular differentiation, thereby initiating fruit growth and establishing the fruit as a
strong metabolic sink (Gillaspy etal., 1993; Davies, 2010).

In litchi, developing seeds constitute the principal source of auxins that sustain fruit growth.
Auxin produced in the embryo and endosperm is transported basipetally into the pericarp and
pedicel, where it suppresses abscission zone activation and promotes continuous fruit
development (Yuan and Huang, 1988; Wang etal., 2017). In fruits with aborted embryos or poor
fertilization, auxin supply is drastically reduced, leading to weakened sink strength and early
fruitabscission.

Several studies have demonstrated that exogenous application of synthetic auxins,
particularly naphthalene acetic acid (NAA) and 2,4-D, significantly improves fruit set and
reduces early fruit drop in litchi orchards (Menzel and Waite, 2005; Rathava et al.,, 2023). These
treatments mimic the natural auxin signal derived from developing seeds and help maintain
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hormonal balance during the critical post-anthesis period.

Parthenocarpic fruit development observed in certain litchi cultivars and under hormonal
treatments further supports the pivotal role of auxins in fruit initiation. Application of auxins
alone can substitute for fertilization-derived signals and trigger fruit set, indicating that
hormonal cues, rather than fertilization itself, are the primary drivers of fruitinitiation (Gillaspy
etal., 1993; Menzel and Waite, 2005).

However, fruit set in litchi remains highly sensitive to carbohydrate availability and
environmental conditions. Under carbohydrate stress, auxin biosynthesis is suppressed and
polar auxin transport is impaired, resulting in insufficient hormonal signaling and massive
fruitletabscission (Yuanand Huang,2012;Suetal., 2025).

3.2 Auxins and Early Fruit Growth

Following fruit set, auxins continue to play a dominant role during the early fruit growth
phase, which is characterized by intensive cell division and the establishment of fruit sink
strength. Auxins promote both cell division and cell elongation by regulating the expression of
numerous growth-related genes and coordinating hormonal crosstalk with cytokinins and
gibberellins (Davies, 2010; Giovannoni, 2004). At the molecular level, auxin perception and
signaling are mediated through the TIR1/AFB receptor complex, which activates auxin response
factors (ARFs) by inducing the degradation of AUX/IAA repressor proteins. Activated ARFs
regulate the transcription of early auxin-responsive genes, including members of the AUX/IAA,
GH3 and SAUR gene families, which in turn control cell cycle progression, cell wall biosynthesis,
vascular differentiation and carbohydrate transport (Woodward and Bartel, 2005; Su et al.,
2025). Transcriptomic analyses of developing litchi fruitlets have revealed dynamic changesin
auxin biosynthesis and signaling pathways during early fruit growth. Su et al. (2025) reported
that genes involved in auxin biosynthesis (YUCCA family), polar auxin transport (PIN and
AUX/LAX transporters) and auxin signal transduction (ARFs and AUX/IAA genes) are highly
expressed during the cell division phase. Importantly, down-regulation of these genes
precedes massive fruit drop, indicating that reduced auxin signaling is an early molecular
marker of impending abscission. Auxins also regulate vascular tissue differentiation, which is
essential for the efficient transport of water, sugars and minerals into the developing fruit.
Enhanced vascular connectivity increases sink strength and supports rapid fruit growth
(Gillaspy et al,, 1993; Wang et al., 2017). In litchi fruits with defective vascular development,
auxin transport is disrupted, leading to reduced assimilate supply and higher susceptibility to
abscission.

3.3 Auxins and Abscission Control

One of the most critical roles of auxins in litchi fruit development is the suppression of fruit
abscission. Auxins act as powerful inhibitors of abscission by maintaining the functional
integrity of the abscission zone and reducing its sensitivity to ethylene, the principal promoter
of abscission (Addicott, 1982; Yuanand Huang, 1988).

High auxin levels in the pedicel and abscission zone inhibit the expression of cell wall-
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degrading enzymes such as cellulases, polygalacturonases and pectin methylesterases, which
are responsible for middle lamella dissolution and cell separation (Addicott, 1982; Yuan and
Huang, 2012). Auxins also suppress ethylene biosynthesis by down-regulating ACC synthase
and ACC oxidase genes and reduce ethylene sensitivity by modulating ethylene receptor
expression. Under favorable conditions, continuous auxin flow from the developing seed
maintains abscission zone cells in an inactive state and prevents fruit detachment. However,
under carbohydrate stress, drought, high temperature or shading, auxin biosynthesis and
transport decline sharply, while ethylene production increases. This hormonal imbalance
enhances the sensitivity of the abscission zone to ethylene, leading to the activation of
hydrolytic enzymes and rapid fruit drop (Yuan and Huang, 2012; Su et al,, 2025). Practical
orchard management practices exploit this regulatory mechanism by applying auxin analogues
such as NAA during critical fruit drop periods. Numerous field studies have shown that timely
auxin sprays significantly reduce early and mid-season fruit drop and improve final fruit
retention in litchi (Menzel and Waite, 2005; Rathava et al., 2023). However, excessive or poorly
timed auxin application may adversely affect fruit shape, delay coloration or reduce sugar
accumulation, emphasizing the need for optimized treatment schedules.

4.Role of Gibberellinsin Litchi Fruit Development

Gibberellins (GAs) are growth-promoting hormones that regulate cell elongation, fruit
enlargementand seed development.

4.Role of Gibberellinsin Litchi Fruit Development

Gibberellins (GAs) represent a large family of diterpenoid phytohormones that play
fundamental roles in plant growth and reproductive development. In fruit crops, gibberellins
regulate ovary growth, fruit set, cell division and elongation, seed development and the final
size and shape of the fruit (Davies, 2010; Hedden and Thomas, 2012). In litchi (Litchi chinensis
Sonn.), GAs are particularly important during the post-set and early fruit growth stages, when
rapid cell expansion determines final fruit size and commercial quality (Menzel and Waite,
2005; Wang et al,, 2017). Temporal and spatial regulation of GA biosynthesis, metabolism and
signaling ensures the coordinated growth of pericarp tissues and developing seeds. Alterations
in GA homeostasis are closely linked with abnormal fruit development, poor fruit retention and
impaired fruit quality in litchi (Yuanand Huang, 2012; Su et al., 2025).

4.1 Gibberellins and Fruit Growth

Fruit enlargement in litchi proceeds through two major phases: an initial phase dominated
by cell division, followed by a prolonged cell expansion phase. Gibberellins play a dominant
regulatory role during the latter stage by promoting cell elongation, enhancing cell wall
extensibility and stimulating carbohydrate accumulation in expanding cells (Gillaspy et al.,
1993; Hedden and Thomas, 2012). Endogenous GA concentrations in litchi pericarp increase
markedly during the cell expansion phase, coinciding with the period of rapid fruit enlargement
(Wang et al., 2017). GAs promote cell wall loosening by inducing the expression of expansins,
xyloglucan endotransglycosylase/hydrolases (XTHs), and pectin-modifying enzymes, which
reduce cell wall rigidity and facilitate turgor-driven cell enlargement (Cosgrove, 2000; Hedden
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and Thomas, 2012). At the molecular level, bioactive GAs are synthesized through the
sequential action of GA20-oxidase and GA3-oxidase enzymes, while GA2-oxidases catalyze GA
deactivation. In developing litchi fruits, the coordinated regulation of these enzymes ensures
sustained GA availability during the expansion phase (Su et al,, 2025). GA perception occurs
through the GID1 receptor, which triggers the degradation of DELLA proteins—negative
regulators of GA signaling—thereby activating downstream growth-promoting genes (Sun,
2011).

Exogenous application of gibberellic acid (GAs) has been widely employed in litchi orchards
to enhance fruit size and improve fruit shape. Field experiments have demonstrated that GAs
sprays applied shortly after fruit set significantly increase pericarp thickness and final fruit
weight in several cultivars (Menzel and Waite, 2005; Rathava et al.,, 2023). GA treatments are
particularly effective in seedless or poorly seeded fruits, where endogenous GA production
from developing seeds is limited. However, excessive or improperly timed GA applications may
exert deleterious effects on fruit quality. High GA levels can delay pericarp coloration by
suppressing anthocyanin biosynthesis and chlorophyll degradation, resulting in uneven or
poor red pigmentation (Wang et al., 2017). Moreover, GA-induced dilution effects may reduce
soluble sugar concentration and flavor quality, emphasizing the importance of optimized
dosage and application timing (Menzel and Waite, 2005; Rathava etal., 2023).

4.2 Interaction with Auxin and Cytokinins

Fruit development in litchi is governed by complex hormonal crosstalk, in which
gibberellins interact synergistically with auxins and cytokinins to regulate cell division,
expansion and vascular differentiation. Auxin is widely recognized as an upstream regulator of
GA biosynthesis, as it induces the transcription of GA20-oxidase and GA3-oxidase genes,
thereby increasing the production of bioactive GAs in developing fruit tissues (Ross et al., 2000;
Davies, 2010). In litchi, auxin derived from developing seeds stimulates GA accumulationin the
pericarp, establishing a hormonal gradient that promotes coordinated fruit growth (Yuan and
Huang, 2012; Su et al., 2025). Conversely, GAs enhance polar auxin transport by regulating the
expression and localization of PIN-family auxin efflux carriers, thereby reinforcing auxin
distribution patterns essential for vascular development and sink establishment (Frigerio et al.,
2006; Wang et al., 2017). Cytokinins interact with gibberellins primarily during the early cell
division phase of fruit development. Cytokinins promote mitotic activity in the pericarp, while
GAs subsequently stimulate cell elongation, together determining final fruit size (Gillaspy etal.,
1993; Davies, 2010). In litchi fruitlets, elevated cytokinin levels during early development are
followed by increased GA accumulation during the expansion phase, reflecting a sequential
hormonal control mechanism (Wang et al.,, 2017). This coordinated interaction among auxins,
cytokinins and gibberellins ensures the synchronization of cell division and expansion,
vascular differentiation and assimilate transport, thereby optimizing fruit growth and structural
integrity.

4.3 Gibberellins and Fruit Retention
In addition to promoting fruit growth, gibberellins contribute to the regulation of fruit
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retention by modulating the hormonal balance between growth-promoting and abscission-
inducing signals. Moderate GA levels help sustain sink strength, enhance assimilate import and
counteract stress-induced activation of abscission zones (Yuan and Huang, 2012; Su et al,,
2025). GAs antagonize ethylene action by suppressing ethylene biosynthesis and signaling
pathways, thereby reducing the sensitivity of the abscission zone to abscission-promoting cues
(Addicott, 1982; Hedden and Thomas, 2012). In litchi, GA treatments applied during early fruit
development have been reported to reduce physiological fruit drop under mild stress
conditions by maintaining pericarp growth and delaying senescence processes (Menzel and
Waite, 2005). Nevertheless, excessive GA accumulation may disrupt the delicate hormonal
equilibrium required for normal fruit development. High GA levels can inhibit endogenous
auxin synthesis, alter carbohydrate partitioning and reduce abscisic acid (ABA) accumulation,
leading to impaired stress responses and increased susceptibility to late-season fruit drop
(Yuan and Huang, 2012; Rathava et al., 2023). Furthermore, prolonged GA exposure may
compromise fruit coloration, sugar accumulation and postharvest shelf life. Therefore, while
gibberellins represent valuable tools for improving fruit size and retention in litchi cultivation,
their application must be carefully optimized in terms of concentration, developmental stage
and cultivar specificity to avoid undesirable side effects on fruit quality and market
acceptability.

5.Role of CytokininsinLitchi Fruit Development

Cytokinins (CKs) are key regulators of cell division, sink strength and delay of senescence.

5.Role of Cytokininsin Litchi Fruit Development

Cytokinins (CKs) are adenine-derived phytohormones that play central roles in the
regulation of cell division, sink establishment, nutrient mobilization and the delay of
senescence. In fruit crops, cytokinins are particularly important during the early stages of fruit
development, when intense mitotic activity determines final fruit size and structural
organization (Davies, 2010; Sakakibara, 2006). In litchi (Litchi chinensis Sonn.), CKs contribute
significantly to fruit set, early fruit growth, fruit retention and quality formation through their
interactions with auxins, gibberellins and ethylene (Menzel and Waite, 2005; Yuan and Huang,
2012).

Endogenous CK levels exhibit dynamic changes during litchi fruit development, with high
concentrations detected shortly after fertilization and during the initial weeks of fruit growth,
followed by a gradual decline during the cell expansion and maturation phases (Wang et al.,
2017). Developing seeds serve as a major source of cytokinins, supporting the concept that
seed viability and hormonal signaling from the embryo are crucial determinants of fruit growth
potentialand retention (Gillaspy etal., 1993; Yuan and Huang, 2012).

5.1 Cytokinins and Cell Division

The early phase of litchi fruit development is dominated by rapid cell division in the
pericarp and aril primordium. Cytokinins are the primary hormonal regulators of this mitotic
activity. High endogenous CK concentrations have been detected during the first two to three
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weeks after fruit set, coinciding with maximal rates of cell proliferation (Wangetal.,2017; Su et
al,, 2025). At the molecular level, cytokinins stimulate the transcription of cyclins (e.g., CYCD3)
and cyclin-dependent kinases (CDKs), thereby promoting the G1-S and G2-M transitions of the
cell cycle (Riou-Khamlichi et al.,, 1999; Sakakibara, 2006). CK signaling is mediated through a
multistep phosphorelay system involving histidine kinase receptors (AHKs), histidine
phosphotransfer proteins (AHPs) and type-B response regulators (ARRs), which activate genes
associated with DNA replication, ribosome biogenesis and cell wall synthesis (Hwang et al.,
2012). In litchi, transcriptomic analyses of developing fruitlets have revealed strong expression
of cytokinin biosynthetic genes (IPT family) and signaling components during the early
developmental phase, highlighting the importance of CK-mediated regulation of pericarp cell
number (Su et al., 2025). Developing seeds constitute a major source of cytokinins, and fruits
with poorly developed or aborted embryos generally exhibit reduced CK levels, impaired cell
division and a high propensity for early fruit drop (Yuan and Huang, 2012; Wang et al., 2017).
Thus, cytokinins establish sink strength by sustaining mitotic activity and promoting vascular
differentiation, ensuring efficientimport of photoassimilatesinto the developing fruit.

5.2 Cytokinins and Fruit Retention

In addition to their role in cell division, cytokinins play a crucial function in regulating fruit
retention by delaying senescence and suppressing abscission. CKs antagonize ethylene action
by inhibiting ethylene biosynthesis and signaling pathways, thereby reducing the sensitivity of
the abscission zone to abscission-inducing cues (Addicott, 1982; Davies, 2010). In litchi,
endogenous CK levels decline sharply prior to periods of massive physiological fruit drop,
suggesting that CK deficiency contributes to the activation of abscission processes (Yuan and
Huang, 2012). Exogenous application of synthetic cytokinins such as benzyladenine (BA) has
been reported to significantly improve fruit retention and reduce early fruitlet abscission in
several cultivars (Menzel and Waite, 2005; Rathava et al., 2023). The anti-abscission effect of
cytokinins is mediated through multiple mechanisms. CKs maintain metabolic activity in the
pedicel and abscission zone by sustaining protein synthesis, chloroplast function and
carbohydrate supply (Addicott, 1982). Moreover, cytokinins suppress the expression of cell
wall-degrading enzymes such as cellulases, polygalacturonases and pectin methylesterases,
thereby preserving the structural integrity of the abscission layer (Taylor and Whitelaw, 2001;
Yuanand Huang, 2012).

Cytokinins also interact synergistically with auxins in maintaining fruit attachment. While
auxins provide a continuous inhibitory signal from the developing fruit to the abscission zone,
cytokinins enhance auxin transport and signaling, further strengthening the anti-abscission
effect(Davies, 2010; Suetal.,2025).

5.3 Influence on Fruit Quality

Beyond their roles in growth and retention, cytokinins exert indirect but important effects
on fruit quality by modulating carbohydrate metabolism, nutrient allocation and secondary
metabolite biosynthesis. CKs enhance sink strength by stimulating phloem unloading, sucrose
transport and starch metabolism, thereby promoting sugar accumulation in developing fruits
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(Roitsch and EhneR, 2000; Wang et al., 2017). In litchi, BA treatments applied during early fruit
development have been associated with increased fruit size and improved aril development,
which indirectly enhances sweetness and consumer acceptability (Menzel and Waite, 2005;
Rathava et al.,, 2023). Cytokinins may also influence the biosynthesis of phenolic compounds
and anthocyanins by regulating the expression of phenylpropanoid pathway genes, although
direct evidence in litchi remains limited (Davies, 2010; Wang et al.,, 2017). Moreover, cytokinins
delay senescence by preserving membrane integrity, maintaining chlorophyll content and
suppressing oxidative stress, which contributes to improved postharvest shelf life and reduced
pericarp browning — a major postharvest problem in litchi (Jiang et al., 2004; Yuan and Huang,
2012). Despite these recognized physiological roles, detailed molecular studies on CK-
regulated gene networks in litchi fruit remain scarce. Future research integrating hormone
profiling, transcriptomics and functional genomics will be essential to elucidate cytokinin-
mediated regulatory pathways governing sugar accumulation, pigmentation and stress
tolerance during litchi fruit maturation.

6.Role of Ethylenein LitchiFruit Development

Ethylene is widely known as the ripening hormone, but in litchi its primary roles are
associated with abscission, senescence and postharvest deterioration.

6. Role of Ethylene in Litchi Fruit Development, Abscission and Ripening

Ethylene is a gaseous phytohormone that plays a central role in regulating senescence,
organ abscission, stress responses and fruit ripening in higher plants. Although litchi (Litchi
chinensis Sonn.) is classified as a non-climacteric fruit, ethylene exerts profound effects on fruit
abscission, pericarp senescence, browning and postharvest deterioration (Jiang et al., 2004;
Yuan and Huang, 2012). Unlike climacteric fruits such as banana and tomato, litchi does not
exhibit a sharp increase in respiration or autocatalytic ethylene production during ripening;
however, basal ethylene production and ethylene sensitivity remain critical regulators of fruit
retention and postharvest quality (Wang etal., 2017). Ethylene biosynthesis in litchi follows the
classical Yang cycle, in which S-adenosyl-L-methionine (SAM) is converted to 1-
aminocyclopropane-1-carboxylic acid (ACC) by ACC synthase (ACS), and ACC is subsequently
oxidized to ethylene by ACC oxidase (ACO) (Yang and Hoffman, 1984). The expression of ACS
and ACO genes is tightly regulated by developmental cues, carbohydrate status and
environmental stresses, which together determine the magnitude and timing of ethylene
production during fruitdevelopmentand senescence (Yuan and Huang, 2012; Suetal., 2025).

6.1Ethylene and Fruit Abscission

Ethylene is the principal hormonal promoter of fruit abscission in litchi and plays a decisive
role in the regulation of massive physiological fruit drop that occurs at several stages of
development. Elevated ethylene production in young fruitlets and pedicel tissues activates the
differentiation and activation of the abscission zone (AZ), leading to the separation of the fruit
from the inflorescence axis (Addicott, 1982; Taylor and Whitelaw, 2001). At the molecular level,
ethylene stimulates the transcription of cell wall-degrading enzymes, including cellulases
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(endo- -1,4-glucanases), polygalacturonases, pectin methylesterases and expansins, which
hydrolyze the middle lamella and primary cell walls in the abscission layer (Taylor and
Whitelaw, 2001; Yuan and Huang, 2012). In litchi, enhanced expression of these hydrolase
genes precedes visible fruitlet drop, indicating a direct causal role of ethylene in abscission
zone activation (Su et al,, 2025). Environmental and physiological stresses markedly increase
ethylene biosynthesis in litchi fruitlets. Carbohydrate shortage caused by heavy crop load,
shading or low photosynthetic activity leads to carbon starvation in developing fruits, which in
turn induces ACS and ACO gene expression and accelerates ethylene production (Yuan and
Huang, 2012; Wang et al.,, 2017). Similarly, drought stress, high temperature and nutrient
imbalance enhance ethylene synthesis and fruit drop by activating stress-responsive ethylene
signaling pathways (Menzel and Waite, 2005; Rathava et al., 2023). Hormonal interactions
further modulate ethylene-mediated abscission. Auxins and cytokinins antagonize ethylene
action by reducing the sensitivity of the abscission zone to ethylene and suppressing hydrolase
gene expression (Addicott, 1982; Davies, 2010). A decline in auxin and cytokinin levels,
combined with elevated ethylene and abscisic acid (ABA), creates a hormonal environment
conducive to abscission (Yuan and Huang, 2012). From a horticultural perspective, ethylene
inhibitors and anti-ethylene treatments have proven effective in reducing fruit drop in litchi.
Application of aminoethoxyvinylglycine (AVG), an inhibitor of ACC synthase, significantly
decreases ethylene production and improves fruit retention (Menzel and Waite, 2005).
Similarly, silver thiosulfate (STS) and 1-methylcyclopropene (1-MCP), which block ethylene
perception, delay abscission by suppressing abscission zone activation (Jiang et al., 2004;
Rathavaetal. 2023).

6.2 Ethylene and Ripening

Although litchi is a non-climacteric fruit, ethylene plays an important modulatory role in
regulating pericarp senescence, browning, membrane degradation and postharvest
deterioration. During fruit maturation and storage, basal ethylene production increases
gradually and contributes to the progression of senescence-associated processes rather than
triggering climacteric ripening (Jiang et al., 2004; Wang et al., 2017). One of the most serious
postharvest problems in litchi is rapid pericarp browning, which is closely associated with
ethylene-induced membrane breakdown and oxidative stress. Ethylene enhances the activity
of polyphenol oxidase (PPO) and peroxidase (POD), promotes lipid peroxidation and
accelerates the degradation of membrane phospholipids, leading to increased permeability
and enzymatic oxidation of phenolic compounds (Jiang et al., 2004; Sivakumar and Korsten,
2006).

Ethylene also stimulates chlorophyll degradation and senescence-related gene expression
in the pericarp, contributing to loss of color stability and structural integrity during storage
(Wang et al, 2017). Moreover, ethylene interacts synergistically with ABA to promote
senescence, while antagonizing cytokinin-mediated delay of aging (Davies, 2010; Yuan and
Huang, 2012). The application of ethylene inhibitors has emerged as a highly effective strategy
for extending the postharvest life of litchi fruit. Treatment with 1-methylcyclopropene (1-
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MCP), a competitive inhibitor of ethylene receptors, significantly delays pericarp browning,
reduces membrane lipid peroxidation, suppresses PPO and POD activities, and prolongs
storage life under both ambient and cold conditions (Jiang et al,, 2004; Zhang et al., 2016).
Similarly, controlled atmosphere storage and low-temperature treatments that suppress
ethylene biosynthesis and action markedly improve fruit appearance and shelf life (Sivakumar
and Korsten, 2006; Wang et al., 2017). Despite its non-climacteric nature, therefore, ethylene
plays a crucial regulatory role in litchi fruit abscission, senescence and postharvest physiology.
A deeper understanding of ethylene signaling networks and their interaction with sugar and
stress signaling pathways will be essential for developing improved orchard management
practices and postharvest technologies to enhance yield stability and fruit quality.

7.Role of Abscisic Acidin Litchi Fruit Development

Abscisic acid (ABA) plays a dominant role in non-climacteric fruit ripening and stress
responses.

7.Role of Abscisic Acid (ABA) in Litchi Fruit Development, Maturation and Abscission

Abscisicacid (ABA)is a central regulator of fruit maturation, stress responses and abscission
in many non-climacteric fruits. Unlike ethylene-dependent climacteric fruits, the ripening of
litchi (Litchi chinensis Sonn.) is largely governed by ABA and sugar signaling pathways, which
orchestrate color development, sugar accumulation and the onset of senescence (Jiang et al.,
2004; Wang et al,, 2017). Dynamic changes in endogenous ABA concentration and ABA
signaling components have been shown to coordinate the transition from fruit growth to
maturation and subsequent abscission, particularly under environmental stress conditions
(Yuan and Huang, 2012; Su et al., 2025). ABA biosynthesis in litchi follows the carotenoid
cleavage pathway mediated by 9-cis-epoxycarotenoid dioxygenase (NCED), while ABA
catabolism is regulated by ABA 8 -hydroxylases (CYP707A family). The fine regulation of ABA
biosynthesis, transport and signaling determines the timing and progression of ripening and
fruitshedding (Nambara and Marion-Poll, 2005; Sun et al., 2010).

7.1 ABA and Fruit Maturation

Endogenous ABA contentincreases sharply at the onset of litchi fruit maturation and shows
a strong positive correlation with pericarp coloration, anthocyanin accumulation and sugar
enrichmentin the aril (Jiang et al.,, 2004; Wang et al., 2017). This ABA surge marks the transition
from the growth phase to the ripening phase and serves as a primary hormonal signal initiating
the ripening programin this non-climacteric fruit.

ABA directly regulates the expression of key structural and regulatory genes involved in
flavonoid and anthocyanin biosynthesis. Transcriptomic and physiological studies in litchi
have demonstrated that ABA induces the transcription of chalcone synthase (CHS), chalcone
isomerase (CHI), flavanone-3-hydroxylase (F3H), dihydroflavonol reductase (DFR),
anthocyanidin synthase (ANS) and UDP-glucose flavonoid glucosyltransferase (UFGT), thereby
promoting anthocyanin accumulation and red pericarp coloration (Zhang et al.,, 2011; Wang et
al., 2017). ABA signaling is mediated through PYR/PYL/RCAR receptors, protein phosphatase

L




2C (PP2C) inhibitors and SNF1-related protein kinases (SnRK2s), which activate ABA-
responsive transcription factors such as ABI3, ABl4 and ABI5 (Cutler et al., 2010). In litchi, ABA-
responsive MYB and bHLH transcription factors have been implicated in the transcriptional
activation of anthocyanin pathway genes, linking ABA perception directly to pigment
biosynthesis (Zhang et al.,, 2011; Wang et al., 2017). Exogenous ABA application accelerates
pericarp coloration and enhances anthocyanin accumulation in immature litchi fruits, whereas
ABA biosynthesis inhibitors delay ripening and color development, confirming the central role
of ABAinregulating litchi fruit maturation (Jiang et al., 2004; Sivakumar and Korsten, 2006).

7.2 ABA and Sugar Signaling

Sugar accumulation is a hallmark of litchi fruit ripening and a major determinant of
sweetness and consumer acceptance. ABA interacts intimately with sugar signaling pathways
to coordinate carbohydrate metabolism and transport during maturation (Rolland et al., 2006;
Wang et al, 2017). High sucrose concentrations in the developing aril stimulate ABA
biosynthesis by inducing NCED gene expression, leading to increased ABA accumulation at the
onset of ripening (Sun et al., 2010; Su et al.,, 2025). Conversely, ABA enhances the expression of
sucrose transporters (SUTs), monosaccharide transporters (MSTs) and cell wall invertases,
thereby promoting phloem unloading, sucrose cleavage and hexose accumulation in the aril
(Roitsch and EhneR, 2000; Wang et al., 2017). This reciprocal regulation establishes a positive
feedback loop in which rising sugar levels induce ABA biosynthesis, and ABA further
accelerates sugar import and metabolism, thereby reinforcing the ripening process (Rolland et
al,, 2006; Su et al.,, 2025). In litchi, transcriptome analyses have revealed coordinated up-
regulation of ABA biosynthetic genes, sugar transporter genes and invertase genes during the
ripening phase, underscoring the tight integration of ABA and sugar signaling networks (Wang
et al, 2017; Su et al,, 2025). Furthermore, ABA modulates the activity of key carbohydrate
metabolism enzymes, including sucrose synthase, neutral invertase and fructokinase, thereby
influencing sugar composition and the sucrose-to-hexose ratio, which is critical for flavor
developmentin litchi(Roitschand Ehne, 2000; Wangetal., 2017).

7.3 ABA and Fruit Abscission

In addition to its role in ripening, ABA is a major hormonal signal promoting fruit abscission,
particularly under stress conditions. Environmental stresses such as drought, high
temperature, salinity and carbohydrate deficiency markedly increase ABA biosynthesisin litchi
fruitlets and pedicel tissues (Yuan and Huang, 2012; Rathava et al.,, 2023). Elevated ABA levels
enhance ethylene sensitivity and stimulate ethylene biosynthesis by inducing ACS and ACO
gene expression, thereby amplifying ethylene-mediated abscission signaling (Addicott, 1982;
Davies, 2010). ABA also directly activates abscission-related genes encoding cellulases,
polygalacturonases and pectin methylesterases, contributing to cell wall dissolution in the
abscission zone (Taylor and Whitelaw, 2001; Yuan and Huang, 2012). The balance between ABA
and auxin plays a decisive role in determining fruit retention versus shedding. A high ABA/IAA
ratio promotes abscission by reducing auxin transport from the fruit to the abscission zone and
increasing the sensitivity of AZ cells to ethylene (Addicott, 1982; Yuan and Huang, 2012). In
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litchi, a sharp increase in ABA content accompanied by a decline in auxin levels has been
consistently observed prior to massive fruit drop events (Yuan and Huang, 2012; Su et al,,
2025). From a practical standpoint, orchard practices that reduce stress-induced ABA
accumulation—such as optimized irrigation, balanced nutrition and shading—can
significantly improve fruit retention. Moreover, the application of auxins and cytokinins to
counteract ABA- and ethylene-mediated abscission has proven effective in reducing
physiological fruitdropin litchi (Menzeland Waite, 2005; Rathava et al., 2023).

8.Roles of Other Hormones

8. Role of Jasmonates, Brassinosteroids and Salicylic Acid in Litchi Fruit Development and
Postharvest Physiology

In addition to the classical hormones auxins, gibberellins, cytokinins, ethylene and abscisic
acid, several other phytohormones play important modulatory roles in litchi fruit
development, stress adaptation and postharvest physiology. Jasmonates (JAs),
brassinosteroids (BRs) and salicylic acid (SA) participate in hormonal crosstalk networks that
fine-tune fruit growth, abscission regulation, defense responses and senescence. Although
research on these hormones in litchi remains relatively limited, accumulating physiological
and molecular evidence indicates that they exert significant influence on fruit retention,
quality formation and shelf life (Menzel and Waite, 2005; Wang et al., 2017; Rathava et al,,
2023).

8.1]Jasmonates

Jasmonic acid (JA) and its derivatives, including methyl jasmonate (MeJ]A) and jasmonoyl-
isoleucine (JA-lle), are lipid-derived signaling molecules that regulate plant defense
responses, stress adaptation, senescence and reproductive development (Wasternack and
Hause, 2013). In fruit crops, jasmonates modulate fruit set, abscission, ripening and responses
to biotic and abiotic stresses through extensive crosstalk with ethylene, abscisic acid and auxin
signaling pathways (Turner et al., 2002; Wasternack and Hause, 2013). In litchi, JA
accumulation increases under stress conditions such as drought, high temperature and
carbohydrate deficiency, which are commonly associated with massive physiological fruitdrop
(Yuan and Huang, 2012; Su et al,, 2025). Jasmonates enhance the sensitivity of the abscission
zone to ethylene by up-regulating ethylene biosynthetic genes (ACS and ACO) and ethylene
signaling components, thereby accelerating the activation of cell wall-degrading enzymes and
fruitlet separation (Taylor and Whitelaw, 2001; Wasternack and Hause, 2013). JA also interacts
synergistically with ABA in promoting stress-induced abscission. Under adverse
environmental conditions, elevated ABA stimulates JA biosynthesis, and together these
hormones amplify ethylene-mediated abscission signaling (Addicott, 1982; Yuan and Huang,
2012). Transcriptomic analyses of litchi fruitlets undergoing abscission have revealed up-
regulation of jasmonate biosynthetic genes such as lipoxygenase (LOX), allene oxide synthase
(AOS) and allene oxide cyclase (AOC), supporting a role for JA in the regulation of fruit drop (Su
et al., 2025). Beyond abscission, jasmonates may influence fruit defense and postharvest
disease resistance. Exogenous MelA treatments have been shown to enhance antioxidant
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enzyme activities, induce pathogenesis-related proteins and reduce fungal decay in litchi and
other subtropical fruits (Sivakumar et al.,, 2005; Wang et al., 2017). However, excessive JA levels
may accelerate senescence and browning, indicating that jasmonate signaling must be tightly
regulated to balance defense and fruit quality.

8.2 Brassinosteroids

Brassinosteroids (BRs) are steroidal phytohormones that regulate cell expansion, vascular
differentiation, reproductive development and stress tolerance (Clouse and Sasse, 1998; Vriet
et al,, 2012). In fruit crops, BRs promote fruit set, enhance cell enlargement and improve fruit
size and quality by stimulating cell wall loosening, carbohydrate transport and hormonal
crosstalk with auxins and gibberellins (Symons et al., 2006; Vriet et al.,2012). Although detailed
studies on BR function in litchi remain scarce, indirect evidence suggests that BRs contribute to
fruit growth and vascular development. BRs induce the expression of expansins, xyloglucan
endotransglycosylases and cellulose synthase genes, thereby facilitating cell wall remodeling
and fruit enlargement (Clouse and Sasse, 1998; Symons et al.,, 2006). In addition, BRs enhance
xylem and phloem differentiation, strengthening sink capacity and assimilate import into
developing fruits (Vriet et al.,, 2012). Exogenous application of brassinolide and 24-
epibrassinolide has been reported to increase fruit size, improve shape and enhance sugar
accumulation in several fruit crops, including grape, apple and citrus (Symons et al., 2006; Vriet
etal,, 2012). Preliminary horticultural trials in litchi suggest that BR treatments applied during
early fruit development may enhance fruit enlargement and improve aril development,
although systematic physiological and molecular investigations are still lacking (Menzel and
Waite, 2005; Rathava et al., 2023). Moreover, BRs confer tolerance to abiotic stresses such as
heat, drought and salinity by activating antioxidant defense systems and stress-responsive
genes, which may indirectly improve fruit retention and quality under suboptimal growing
conditions (Vrietetal., 2012; Rathava et al., 2023). Future studies integrating hormone profiling
and functional genomics will be essential to elucidate the precise roles of BR signaling in litchi
fruit development.

8.3 SalicylicAcid

Salicylic acid (SA) is a phenolic phytohormone involved in plant defense, systemic acquired
resistance, redox homeostasis and senescence regulation (Vlot et al., 2009). In fruit crops, SA
plays important roles in modulating antioxidant metabolism, delaying senescence and
improving postharvest quality (Asghariand Aghdam, 2010).

In litchi, SA has been extensively studied for its beneficial effects on postharvest physiology,
particularly in delaying pericarp browning — one of the most serious limitations to
marketability. SA treatments reduce membrane lipid peroxidation, suppress polyphenol
oxidase (PPO) and peroxidase (POD) activities, and enhance the activity of antioxidant enzymes
such as superoxide dismutase (SOD), catalase (CAT) and ascorbate peroxidase (APX), thereby
maintaining membrane integrity and inhibiting enzymatic browning reactions (Jiang et al.,
2004; Sivakumar and Korsten, 2006; Asghari and Aghdam, 2010). SA also modulates ethylene
biosynthesis and signaling by inhibiting ACS and ACO activities and reducing ethylene
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sensitivity, which delays senescence and prolongs shelf life (Vlot et al., 2009; Asghari and
Aghdam, 2010). In litchi, postharvest dipping or fumigation with SA significantly delays
pericarp browning, maintains red coloration and extends storage life under both ambient and
refrigerated conditions (Jiang et al., 2004; Sivakumar and Korsten, 2006). Furthermore, SA
enhances resistance to postharvest pathogens by inducing pathogenesis-related proteins and
strengthening cell wall defenses, thereby reducing decay incidence during storage and
transport (Asghari and Aghdam, 2010; Wang et al,, 2017). Thus, salicylic acid represents a
promising eco-friendly postharvest treatment for maintaining litchi fruit quality and extending
shelf life.

9. Hormonal Crosstalk and Integrated Regulation of Litchi Fruit Development

Fruit development in litchi is governed by a highly coordinated network of interacting
phytohormones rather than by the independent action of individual hormones. This dynamic
hormonal crosstalk integrates developmental cues with environmental and metabolic signals
to regulate fruit set, early growth, abscission, ripening and senescence. The balance and
temporal coordination among auxins, gibberellins (GAs), cytokinins (CKs), abscisic acid (ABA),
ethylene, sugars and secondary hormones determine the fate of developing fruitlets and the
quality attributes of mature fruits (Addicott, 1982; Menzel and Waite, 2005; Yuan and Huang,
2012;Wangetal.,2017).

Recent transcriptomic and hormone profiling studies in litchi and related fruit crops have
demonstrated that developmental transitions are accompanied by coordinated regulation of
hormone biosynthesis genes, receptors, transporters and downstream signaling components,
highlighting the complexity of integrated hormonal control (Su etal.,2025; Lietal., 2020).

9.1 Auxin-Ethylene Antagonismin the Control of Fruit Abscission

One of the most critical hormonalinteractionsin litchi is the antagonistic relationship between
auxin and ethylene in regulating fruitlet abscission. Auxin transported basipetally from
developing seeds and pericarp maintains the integrity of the abscission zone by suppressing
ethylene sensitivity and inhibiting the expression of cell wall hydrolases such as cellulases and
polygalacturonases (Addicott, 1982; Taylor and Whitelaw, 2001). When auxin levels decline
due to embryo abortion, carbohydrate limitation or environmental stress, the abscission zone
becomes highly sensitive to ethylene. Elevated ethylene biosynthesis and signaling then
activate abscission-related genes, leading to middle lamella dissolution and fruit drop (Yuan
and Huang, 2012; Wang et al,, 2017). In litchi, exogenous application of auxins such as NAA
significantly reduces fruit drop by counteracting ethylene action, while ethylene-releasing
compounds accelerate abscission (Yuan and Huang, 2012). Transcriptomic analyses of litchi
fruitlets undergoing abscission have revealed coordinated down-regulation of auxin
transporters (PINs, AUX/LAX) and up-regulation of ethylene biosynthetic genes (ACS, ACO) and
ethylene response factors (ERFs), confirming the central role of auxin-ethylene antagonism in
fruitretention(Suetal., 2025).

9.2 ABA-Sugar Synergyin the Regulation of Ripening and Color Development
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Ripening and coloration in litchi are strongly regulated by synergistic interactions between
ABA and sugar signaling pathways. During the onset of ripening, sucrose accumulation in the
aril stimulates ABA biosynthesis by inducing 9-cis-epoxycarotenoid dioxygenase (NCED)
expression, leading to a rapid increase in ABA levels (Jia et al.,, 2013; Wang et al., 2017). ABA, in
turn, enhances sugar transport and metabolism by up-regulating sucrose transporters (SUTS),
hexose transporters (HTs) and invertases, thereby reinforcing sugar import into the fruit and
creating a positive feedback loop that accelerates ripening (Li et al., 2020; Su et al.,, 2025). This
ABA-sugar synergy also promotes anthocyanin biosynthesis by activating key transcription
factors and structural genes such as CHS, DFR and UFGT, resulting in rapid pericarp reddening
(Jia et al.,, 2013; Wang et al., 2017). Molecular studies in litchi have shown coordinated up-
regulation of ABA receptors (PYR/PYL), SnRK2 kinases and sugar-responsive transcription
factors during ripening, demonstrating tight integration between hormonal and metabolic
signaling networks (Lietal.,2020; Suetal., 2025).

9.3 Auxin-GA-CK Cooperationin Early Fruit Growth

Early fruit development in litchi is primarily driven by the cooperative action of auxins,
gibberellins and cytokinins, which together regulate cell division, cell expansion and vascular
differentiation. Following fertilization, auxins produced by developing embryos stimulate GA
biosynthesis, which promotes rapid cell elongation and pericarp expansion (Davies, 2010;
Wang et al., 2017). Cytokinins further enhance cell division in the early stages by activating
cyclins and cyclin-dependent kinases, thereby increasing sink strength and supporting
sustained fruit growth (Menzel and Waite, 2005; Davies, 2010). The synergistic interaction
among auxin, GA and CK establishes a strong hormonal gradient that ensures successful fruit
set and prevents early abscission. Transcriptome profiling of developing litchi fruits has
revealed simultaneous induction of auxin-responsive genes (ARFs, AUX/IAAs), GA biosynthetic
enzymes (GA200x, GA30x) and cytokinin signaling components (HKs, ARR genes), highlighting
the coordinated regulation of these growth-promoting hormones (Li et al., 2020; Wang et al.,
2017).

9.4 ABA-EthyleneInteractionin Senescence and Stress-Induced Fruit Drop

ABA and ethylene act synergistically to promote senescence and stress-induced fruit
abscission in litchi. Under drought, heat or carbohydrate stress, ABA accumulates rapidly and
enhances ethylene biosynthesis by inducing ACS and ACO expression (Addicott, 1982; Yuan
and Huang, 2012). ABA also increases tissue sensitivity to ethylene by modulating ethylene
receptor abundance and downstream signaling components, thereby accelerating senescence-
associated processes such as chlorophyll degradation, membrane lipid peroxidation and cell wall
disassembly (Vlotetal.,,2009; Wangetal., 2017). The ABA/IAAratio has beenidentified as a critical
determinant of fruit retention versus shedding in litchi, with high ABA and low auxin levels
favoring abscission (Yuan and Huang, 2012). Recent transcriptomic studies have demonstrated
coordinated activation of ABA biosynthetic genes (NCEDs), ethylene signaling genes (ETRs, EIN2,
ERFs) and abscission-related hydrolases during massive fruit drop, underscoring the integrative
role of ABA—ethylene crosstalkin regulating fruit fate (Su etal., 2025).
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9.5 Transcriptomic Evidence for Integrated Hormonal Regulation

High-throughput transcriptomic analyses have provided compelling evidence for
integrated hormonal regulation during litchi fruit development. Comparative RNA-seq studies
across developmental stages and abscission events have revealed stage-specific co-expression
of hormone biosynthesis genes, receptors, transporters and transcription factors (Li et al.,
2020;Suetal,, 2025).

« Keyregulatory nodesinclude:

« Coordinatedinduction of auxin, GA and CK signaling genes during early fruit growth.

Activation of ABA biosynthesis and sugar signaling components at the onset of ripening.

Up-regulation of ethylene, jasmonate and ABA pathways during stress-induced abscission.

These findings indicate that litchi fruit development is governed by a multilayered
hormonal network in which signal integration occurs at both transcriptional and post-
transcriptional levels, enabling precise developmental timing and adaptive responses to
environmental cues (Wangetal., 2017;Suetal., 2025).

10. Practical Applications of Hormonal Regulationiin Litchi Cultivation

The manipulation of endogenous hormone balance through the application of plant growth
regulators (PGRs) constitutes an important component of modern litchi orchard management.
Exogenous hormone treatments are widely employed to improve fruit set, reduce excessive
fruit drop, enhance fruit size, promote uniform coloration and extend postharvest shelf life.
However, the effectiveness of such treatments depends critically on cultivar, developmental
stage, environmental conditions, dosage and timing of application (Menzel and Waite, 2005;
Wangetal.,2017).

10.1 Auxin Analogues and Control of Fruit Drop

Synthetic auxins such as naphthalene aceticacid (NAA) and 2,4-dichlorophen oxyacetic acid
(2,4-D) are commonly applied during early fruit development to suppress excessive fruit
abscission. NAA sprays applied shortly after fruit set significantly reduce early fruitlet drop by
maintaining auxin flux through the pedicel and decreasing the sensitivity of the abscission
zone to ethylene (Yuan and Huang, 2012). Several field studies have demonstrated that NAA
treatments increase final fruit retention and yield in commercial litchi orchards, particularly
under carbohydrate-limited conditions (Menzel and Waite, 2005; Singh and Suryanarayana,
2010).

10.2 Gibberellins and Fruit Enlargement

Gibberellic acid (GAs) is widely used to promote fruit enlargement and improve fruit shape.
Application of GAs during the cell expansion phase enhances pericarp and aril growth by
stimulating cell elongation and increasing sink strength (Davies, 2010; Wang et al,, 2017).
Moderate GAs treatments have been reported to increase fruit size and reduce fruit cracking in
some cultivars. However, excessive or late applications may delay pericarp coloration, reduce
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soluble sugar accumulation and impair flavor development, indicating the necessity for precise
dosage and timing optimization (Menzel and Waite, 2005; Singh et al., 2017).

10.3 Cytokinins and Improvement of Fruit Retention

Cytokinin analogues such as benzyladenine (BA) are used to enhance fruit retention and
stimulate early fruit growth. BA treatments increase cell division activity, delay senescence and
suppress ethylene biosynthesis, thereby reducing premature fruit drop (Menzel and Waite,
2005; Yuan and Huang, 2012). Field experiments have shown that BA application at the post-
anthesis stage improves fruit set and increases average fruit weight. However, excessive CK
application may lead to abnormal fruit shape and reduced uniformity, underscoring the
importance of balanced hormonal management(Wangetal.,2017).

10.4 Ethylene Inhibitors and Postharvest Quality

Ethylene inhibitors, particularly 1-methylcyclopropene (1-MCP), are extensively used to delay
senescence and reduce pericarp browning during storage and transport. 1-MCP binds
irreversibly to ethylene receptors, blocking ethylene perception and delaying membrane
degradation, chlorophyll loss and browning reactions (Blankenship and Dole, 2003). In litchi,
postharvest 1-MCP treatment significantly extends shelf life, maintains pericarp color and
reduces decayincidence under cold storage (Jiang etal., 2001; Sivakumar and Korsten, 2006).

10.5 ABA and Enhancement of Color Development

Exogenous ABA applications during the onset of ripening enhance anthocyanin accumulation
and accelerate pericarp coloration by inducing flavonoid biosynthetic genes (Jia et al., 2013;
Wang et al., 2017). ABA sprays are particularly effective in promoting uniform red coloration in
cultivars exhibiting delayed or uneven pigmentation. However, excessive ABA may accelerate
senescence and increase susceptibility to postharvest browning, emphasizing the need for
optimized treatment protocols (Li et al, 2020). Collectively, these practical applications
demonstrate the considerable potential of hormone-based interventions in improving litchi
productivity and fruit quality. Nevertheless, integrated management strategies combining
hormonal treatments with proper nutrition, irrigation and canopy management are essential to
achieve consistent and sustainable benefits.

11.Future Perspectives

Despite significant progress in understanding hormonal regulation of litchi fruit development,
several key research gaps remain. Future investigations should aim to integrate multi-omics
approaches, including hormone profiling, transcriptomics, proteomics and metabolomics, to
construct comprehensive regulatory networks governing fruit growth, abscission and ripening
(Li et al,, 2020; Su et al., 2025, Fig 2). Identification of key regulatory genes and transcription
factors controlling hormone biosynthesis, transport and signaling will facilitate the
development of hormone-efficient cultivars through molecular breeding and genome editing
technologies. Such cultivars may exhibit enhanced fruit retention, improved stress tolerance
and superior fruit quality (Wang et al,, 2017, fig 2). In the context of global climate change,
understanding the interactions between hormonal regulation and environmental stress factors
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such as heat, drought and altered photoperiod is increasingly important. Climate-hormone
interaction studies will provide valuable insights into the mechanisms underlying climate-
induced fruit drop and quality deterioration (Yuan and Huang, 2012; Su et al.,, 2025).
Furthermore, the development of eco-friendly bioregulators derived from natural compounds,
microbial metabolites or plant extracts represents a promising direction for sustainable litchi

production. Such bioregulators may offer safer alternatives to synthetic hormones while
maintaining efficacy and environmental compatibility (Davies, 2010; Singh etal.,2017).

Practical Applications
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Fig 2. Practical application and future directions.
12. Conclusion

Litchi fruit developmentis orchestrated by a finely tuned and highly dynamic hormonal network
involving auxins, gibberellins, cytokinins, ethylene and abscisic acid. Auxins and cytokinins play
dominant roles during fruit set and early growth by promoting cell division and suppressing
abscission. Gibberellins drive fruit enlargement through stimulation of cell expansion, while
ABA governs maturation, sugar accumulation and pericarp coloration. Ethylene acts primarily as
a regulator of abscission and senescence rather than climacteric ripening. The intricate
crosstalk among these hormones integrates developmental programs with environmental and
metabolic signals, ultimately determining fruit retention, size, quality and postharvest
performance. Advances in molecular biology and systems-level analyses have greatly
enhanced our understanding of these regulatory mechanisms. Continued research integrating
hormone physiology with genomics, breeding and orchard management will provide new
opportunities toimprove yield stability, fruit quality and sustainability of litchi production.
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ABSTRACT : Jute is a leading sustainable fibre
owing to its low cost and eco-friendly nature.
Despite its potential, its utility is often
hampered by high hydrophilicity, poor
thermal stability, and inconsistent quality. To
overcome these barriers, surface modification
techniques— ranging from physical
treatments like plasma and radiation to
chemical methods such as silanation and
nanoparticle coating—are employed to
induce water-repellency. These challenges can
be mitigated through surface modification of
juteto impart water-repellent (hydrophobic or
superhydr ophobic) characteristics using
physical and chemical treatment approaches.
This review provides a comprehensive
overview of the sources and properties of jute
fabrics, examining physical modification
techniques such as plasma and radiation
treatments, as well as chemical methods
including fluorination, silane coupling agents,
sol-gel processes, polymer coatings, and
nanoparticle-based coatings. These strategies
effectively lower surface energy and create
nanoscale surface roughness, leading to
water-repellent jute fabrics. Modified jute
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finds applications in waterproof textiles,
oil-water separation, moisture-resistant
packaging, construction materials, and
durable composite systems. This review
emphasises the necessity of developing high-
performance, eco-conscious coatings that
enhance jute's functionality without
compromising its environmentalintegrity.

Keywords : Jute, hydrophobic, contact angle,
surface modification;

Introduction : Jute is a widely cultivated
lignocellulosic natural fibre, primarily
produced in India and Bangladesh, and is
commonly referred to as the “"Golden Fibre.”
[1-3]. It is valued for its affordability, high
moisture absorption, and favourable
mechanical properties. Derived mainly from
Corchorus olitorius and Corchorus capsularis,
jute fibres are obtained through retting after
a short growth cycle of 3-6 months. The
fibres exhibit high tensile strength, moderate
elongation at break, and a high cellulose
content that ensures durability, while lignin
and hemicellulose contribute to rigidity and
moisture-related behavior. Jute is fully
biodegradable, thermally insulating, and
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decomposes at relatively low temperatures,
making it an environmentally friendly
material. Owing to its sustainability and
functional performance, jute is extensively
used in textiles, composites, geotextiles, and
home furnishings[4,5].

Despite these advantages, the broader
utilisation of jute fibre is limited by several
inherent drawbacks, including high moisture
absorption, poor water resistance, low
thermal stability, and limited chemical
resistance. These limitations reduce
durability, particularly in humid
environments, and restrict the use of jute
fibre in high-performance and long-term
applications. So, the jute fibre needs to be
modified to improve Water-repellent
properties. The successful development of
hydrophobic jute materials will revive the
jute market for its diverse applications [6,7].
To create a truly superhydrophobic surface,
one must balance physical roughness with
low surface energy. Current research
highlights two main pathways: single-step
methods like vapour-phase deposition,
which handle roughening and modification at
once, and multi-step methods that apply a
coating after the surface has been textured.
These advancements are particularly
impactful for jute-based composites. By
providing a robust barrier against water,
these coatings ensure the fibres remain
stable and durable, preventing the moisture
damage that often compromises natural fibre
materials[8, 9].

This study reviews hydrophobic jute
fibres with strong water-repellent properties.
It highlights how hydrophobic coatings can
improve the surface quality of jute fabrics
while keeping them sustainable. Modern
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surface treatments make jute more durable
and versatile for a wide range of uses without
losing its eco-friendly benefits. Finally,
potential applications of superhydrophobic
surfaces in the jute industry are discussed to
improve understanding of bionic technology
and toinspire new approaches for its practical
use.

SuperhydrophobicFeatures

The hydrophobic effect refers to the
tendency of water droplets to form nearly
spherical shapes on a surface and to roll off
easily. This behavior is commonly described
by the water contact angle, which is the angle
between the liquid-vapor interface and the
solid surface at the point where solid, liquid,
and vapor meet. Based on the contact angle
(). surface wettability is classified into four
types: (a) superhydrophilic ( = 0°, complete
wetting), (b)hydrophilic ( < 90°, partial
wetting), (c)hydrophobic (90° < < 150°,
limited wetting), and (d) superhydrophobic (
> 150° very poor wetting). Surfaces with
contactangles greater than 150° are known as
superhydrophobic surfaces (SHSs) [10-11].
Wetting behaviour of a liquid droplet on solid
substrates with different contact angles is
showninfigure 1.

The classical theoretical framework for
contact angle analysis was introduced by
Thomas Young [12] in 1805 for an ideal,
smooth, homogeneous, and rigid surface and
isexpressed as:

ySV — ySL

yLV
where denotes the apparent contact angle,
and SV, SLand LVrepresentthe interfacial

tensions at the solid-vapor, solid-liquid, and
liquid-vaporinterfaces, respectively.

cosf =
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Figure 1. Wetting behavior of a liquid droplet
on solid substrates with different contact
angles (Image generated with ChatGPT).

Hydrophobic Coating

Jute fibres are intrinsically hydrophilic
owing to their high cellulose and
hemicellulose content, which is rich in
hydroxyl functional groups. As a result, jute
fabrics readily absorb water and other
liquids, making them susceptible to staining
and microbial growth and thereby restricting
their use in a range of applications. To
overcome these limitations, numerous
surface modification approaches have been
developed to impart hydrophobicity to jute
fibres while preserving their mechanical
properties. The development of hydrophobic
materials primarily depends on two key
factors: surface roughness [13] and surface
chemical composition [14]. In textile
substrates, hydrophobic behaviour is
strongly influenced by the presence of
hierarchical surface structures at both micro-
and macro-scales. Previous studies have
comprehensively reviewed the fabrication of
hydrophobic and superhydrophobic textile
materials[15-17].

Surface modification strategies for
sustainable jute products vary in their
environmental impact and are typically
divided into physical and chemical methods.
Physical techniques focus on topographical

manipulation without changing the fibre's
chemistry. Chemical modifications, however,
utilise covalent bonding to transform the
surface, effectively shielding the hydrophilic
hydroxyl groups. This reduction in surface
energy is critical for transitioning jute from a
moisture-sensitive material to a high-
performance, waterproof composite[18-20].

However, for better results, most of the
hydrophobic coating is a blend of both
physical and chemical techniques. Even
certain techniques are carried out in a single
step, whereas others require multi-step
processes. A one-step method involves
achieving surface roughening and chemical
modification simultaneously. In contrast, a
multi-step method first creates a rough
surface through a subtractive process,
followed by surface modification with low-
surface-energy materials to impart
superhydrophobicity. Hence, it is preferable
not to categorise hydrophobic coating
techniques under a single method. The
present review highlights the fundamental
principles and principal methodologies
employed in developing hydrophobic
surfaces on jute fabrics. A possible
hydrophobic jute fabric treatment technique
isshownin figure 2.

Physical Plasma
‘Vapour Daposition Treatment
Matural Radiation
Hydroghobic e — treatmant
Polymar — = e Silane
Coating and Treatment
. / \
Inorganic Sol-gel
partiche process

Figure. 2. Hydrophobic jute fabric treatment
techniques (Image generated with ChatGPT).
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Physical Vapor Deposition (PVD) and
Sputtering

PVD and sputtering techniques deposit
thin hydrophobic coatings onto jute fibre
surfaces without chemicalreactions. Physical
Vapor Deposition (PVD) is a vacuum-based
process where material is transferred from a
solid or liquid source to a substrate. This
technique encompasses several distinct
methodologies, most notably sputtering,
thermal evaporation, and pulsed laser
deposition (PLD). Each method operates
under vacuum conditions to ensure a high-
purity coating on the target material[10, 21].
As a primary PVD methodology, magnetron
sputtering is extensively utilized to engineer
hydrophobic surfaces. By utilizing a magnetic
field to enhance plasma density, this process
allows for the efficient deposition of low-
surface-energy materials onto various
substrates.

Plasma Treatment

Plasma treatment is one of the most
widely used physical methods for modifying
jute surfaces. Plasma exposure induces
surface etching, increases surface roughness,
and can remove surface impurities. When
followed by the deposition of low-surface-
energy materials, plasma-treated jute fabrics
exhibit significantly enhanced
hydrophobicity. Various gases, such as argon,
oxygen, nitrogen, and fluorine, are used to
modify the surface. This method is
environmentally friendly and suitable for
controlled surface modification. Jute treated
this way can reach water contact angles over
150°, making it ideal for high-performance
water-resistant packaging. To optimise
outcomes, a dual-stage approach—
integrating plasma pretreatment with a
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subsequent chemical coating is often
employed. This synergistic strategy enhances
both the durability and the functional
performance of the jute surface, ensuring a
more robust bond between the fibre and the
finish [22, 23]. However, these benefits are
offset by significant equipment costs and a
lack of chemical selectivity.

Laser Surface Texturing

Laser Surface Texturing (LST) represents a
sophisticated, sustainable, and non-contact
methodology for modifying fibre surfaces. It
effectively transforms naturally hydrophilic
and absorbent jute into hydrophobic or
superhydrophobic materials. During LST, a
laser beam is irradiated on the surface,
resulting in the localised evaporation of the
material and formation of specific surface
textures that significantly enhance water
repellency, a characteristic that is further
amplified when integrated with hydrophobic
agents[24,25].

Radiation Assisted Hydrophobization

High-energy radiation treatments like
ultraviolet (UV) or gamma rays are highly
effective methods for engineering
superhydrophobic properties onto jute
fabrics. Radiation treatment offers an easy,
single step, economical, and
environmentally friendly method. Pant et al.
reported the modification of hydrophilic jute
fibres by grafting long-chain hydrocarbon
molecules specifically butyl methacrylate,
octyl acrylate, and lauryl methacrylate via
gamma radiation. Their research concluded
that lauryl methacrylate was the most
effective agent for achieving the target level
of hydrophobicity among the tested
monomers[26,27].

Silane Treatment
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Silane coupling agents are among the
most widely used chemical modifiers for jute
fibres. Alkyl- or fluorinated silanes react with
surface hydroxyl groups, forming covalent
Si-O-C bonds and creating a hydrophobic
outer layer. Silane treatments are known for
good durability and compatibility with
composite and textile applications. The
modification significantly lowers the
material's surface energy, which is the
primary driver for transforming the jute into a
hydrophobic textile. Tyagi et al developed
superhydrophobic jute bags by using
Triethoxyvinylsilane, a widely used
hydrophobic silane coupling agent and found
acontactangleof111°[28,29].

Sol-gelprocess

Sol-gel modification is an effective, eco-
friendly, and cost-effective technique to
render inherently hydrophilic jute fabrics
hydrophobic (water-repellent) or
superhydrophobic. The procedure begins by
preparing a sol a colloidal suspension of
nanoparticles and applying it to the jute
fabric. During the gelation phase, the sol
transitions into a porous, 3D silica network.
By functionalizing this network with
hydrophobic groups (like alkyl or fluoroalkyl
chains), the fabric attains
superhydrophobicity. This dual-action
structure provides the essential nanoscale
roughness and low surface energy required
for high water repellency. Tetraethyl
orthosilicate (TEOS) is the most common
precursor, which forms a silica network on the
jute fibre. However, to increase hydropho
bicity, agents like Methyltriethoxysilane
(MTMOS), Octadecyltrichlorosilane (OTS), or
Hexadecyltrimethoxysilane (HDTMS) are
added to the sol to modify the silica surface
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[30,31].
InorganicParticle

Inorganic particles, particularly in
nanoparticle form, are applied to the surface
of naturally hydrophilicjute fibres to enhance
their hydrophobicity, reducing water
absorption for use in composites and
geotextiles. These particles generally work
by filling surface micropores and creating
rough, low-surface-energy coatings, often in
combination with hydrophobic coupling
agents. Mou et al reported hydrophobic jute-
cotton union fabric using TiO, and ZnO
nanoparticles by using the dip-pad-dry-cure
method along with a 2 wt% acrylic binder
[30]. Yo et al developed a durable
superhydrophobic surface by using
polydimethylsiloxane (PDMS)/copper sulfide
(CuS)[32].

Polymer Coating and Grafting

Polymer coatings effectively transition
naturally hydrophilicjute into hydrophobicor
superhydrophobic states, which drastically
minimises water uptake and boosts material
longevity. By utilising agents such as
polystyrene, polydimethylsiloxane (PDMS),
and polyethene, fluoropolymers can be
grafted or coated onto jute fabrics. These
modifications create a hydrophobic layer on
the jute fabric and can achieve water contact
angles exceeding 150°. Lei et al. developed a
superhydrophobic cotton specifically for
oil-water separation by applying a diluted
poly (tetrafluoroethylene) (PTFE) dispersion
[33]. Furthering surface complexity, Tudu et
al. engineered a superoleophobic finish using
a combination of tetraethyl orthosilicate
(TEOS) and perfluorodecyltriethoxysilane
(PFDTS) [34]). Meanwhile, Pan et al. achieved
superhydrophobicity through a dual-
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precursor method involving TEOS and
dodecyltrimethoxysilane (DTMS)[35].

NaturalHydrophobic Treatments

Natural hydrophobic coatings for jute
fabrics, based on long-chain fatty acids, plant
oils, and natural waxes, provide an eco-
friendly approach to reducing the inherent
hydrophilicity of cellulose fibres. These
biodegradable and fluorine-free coatings
enhance moisture resistance and are
compatible with sustainable textile
practices, though their hydrophobic
durability is generally lower than that of
covalent chemical treatments [36, 37]. David
et al developed hydrophobic jute fibres by
using zinc oxide nanoparticles and a fatty
acid[38].

Acetylation, Alkylation and Esterification
Treatment

Jute fibres are inherently hydrophilic due
to the abundance of hydroxyl (-OH) groups in
cellulose and hemicellulose. Chemical
modifications such as acetylation, alkylation,
and esterification are widely employed to
reduce this hydrophilicity by substituting or
masking these —OH groups with nonpolar
moieties, thereby lowering surface energy
and enhancing water repellency[39,40].

These methods allow for the achievement
of superhydrophobicity while preserving the
textile's breathability and strength. Choosing
the appropriate treatment involves
balancing application-specific demands,
environmental resilience, and coating
longevity to ensure maximum performance.

Applications of Hydrophobic Jute Fabrics

The development of superhydrophobic
jute through surface modification has
unlocked new potential for this natural fibre.
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By engineering the surface energy of these
natural fibres to achieve extreme water
repellency, jute is transformed into a
versatile substrate suitable for a wide array
of industrial and environmental applications.
Here are some application ideas for
hydrophobically treated jute fibres.

Water Resistant Textile and Packaging
Materials

Hydrophobic jute fibres are primarily
used in bags, textiles, and footwear, with
water-repellentjute fabrics emerging as eco-
friendly alternatives to plastic-based
shopping bags. Superhydrophobic jute bags
effectively prevent moisture ingress into
food grains, thereby reducing mold growth,
fungal contamination, and material
degradation. Durable, treated jute fabrics are
also suitable for applications in furniture,
bags, and geotextiles, where water
repellency and stain resistance are required.
Nik et al. developed water-repellent jute
bags using NUVAN2114 as a water-repellent
agent, acetic acid, and Arkophob DAN as a
fixer [41]. Kumar et al. reported fluorine-free
TiO2-alkyl silane-based superhydrophobic
jute bags for sustainable food packaging
applications.

Water-0il Separation

The safest technique for the immediate
disposal of oil and crude oil products is to
absorb thin films from the surface.
Hydrophobic jute fibre is a sustainable, cost-
effective, and biodegradable material used
for oil-water separation in industrial
wastewater treatment and oil spill cleanups
[42]. Ahuja et developed a
superhydrophobic sponge from discarded
jute bags for oil-water separation by using
TEOS/HDTMS[43].
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Building and Construction

The incorporation of hydrophobic jute
fibres as reinforcement in polymer matrix
composites has created sustainable
alternatives for advanced structural
applications. As renewable, biodegradable,
and low-cost materials, hydrophobic
jute-based composites offer
environmentally friendly solutions for the
building and construction sector, including
partition panels, false ceilings, boards, walls,
floors, window and door frames, roof tiles,
and prefabricated structures for disaster-
relief applications. In addition, these
composites are widely used in household
products such as chairs, tables, lampshades,
suitcases, roofing components, and bathroom
units, and can serve as sustainable
substitutes for wood in interior construction
while providing enhanced moisture
resistance and durability [44].

Automotive Industry

Jute composites are extensively used in
the automotive industry for interior and
exterior components such as door panels,
insulation layers, headliners, carpets, and
molded trims. Hybrid composites are
preferred due to their lightweight structure,
high strength-to-weight ratio, cost-
effectiveness, durability, and design
flexibility. Non-woven jute mats can be easily
molded into complex shapes, enabling their
use in components like car door panels and
interior linings.[45].

Conclusions and Perspectives

Modified superhydrophobic jute fabrics
have attracted significant attention due to
their excellent waterproofing and antifouling
properties. Current approaches primarily
involve constructing microstructures on jute
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surfaces and applying low-surface-energy
coatings. Superhydrophobic jute has been
widely explored for applications in textiles,
packaging, automotive components, and oil
recovery. However, several challenges
remain, including the use of harmful
chemicals and the reduction of mechanical
strength after surface modification. Future
research should therefore focus onimproving
mechanical stability while incorporating
environmentally friendly materials, offering
promising prospects for the development of
advanced superhydrophobicjute fabrics.
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ASSESSING THE PIVOTAL ROLE OF
HISTORY IN INTER-CIVILIZATIONAL DIALOGUE
AND UNIVERSAI. RESPONSIBLE CITIZENSHIP
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ABSTRACT : All living beings belong to one species or the other, but
civilization is a unique characteristic linked indissociably only with
humankind. History has been a witness to diversity and inter-
dependence of civilizations. It has emphasized the fact that no
single civilization can be considered the best or be denigrated as
inferior.This calls for a dialogue among civilizations amidst mutual

understanding, peace and respect. Instead of 'Clash of Civilizations', Dr. Divya Kumar
there should be an attempt to evolve a 'global civilization' and Assistant Professor
universal responsible citizenship sans enmity and conflicts. History Department of History

B.D.College

plays a crucial role in attainment of this sublime goal by Patliputra University, Patna

appreciating diversity as a beautiful and exquisite phenomenon

and not a threat. Balanced history writing and interpretation

between human rights and responsibilities is imperative too. Writing history is people's right but
they should also be responsible towards the identities and vision of others. A proper historical
approach has shattered the myths of 'Western ethnocentrism' and division of the world into
‘civilization' and 'barbarism'. The role of India and UNESCO is commendable in inter-
civilizational dialogue.

Suchideas will be discussed in this research paperthrough primary and secondary sources.

KEY WORDS: diversity, 'global civilization', universal responsible citizenship, human rights,
inter-civilizational dialogue

MAIN PAPER : Civilizations are like human beings -unique and valuable. The loss of any one trait
of a civilization is humankind's loss. Human endeavour has fostered numerous admirable
civilizations which complement and influence each other. Viewing the world populace as an
indivisible community with a shared future has further augmented their worth. Here is where
history steps in; it is indispensable not only for tracing man's journey from barbarism to
civilization but also for bringing home the revelation that each civilization interacts in several
ways and borrows from the other. Furthermore, it attests to the fact that no civilization can
claim to be the best or be degraded as inferior. It can also not be the representative of complete
humanity. This calls for mutual understanding, tolerance, respect and interaction. Such an
approach would explain human progress and a positive view towards diversity. This is what
history emphasizes upon- besides promoting a global civilization where diverse cultures meet
and develop productively, it also reinforces the need for a dialogue among civilizations for,
withoutit, there canbe no peace and development.

The term 'Dialogue among Civilizations' was initially used by an Austrian philosopher Hans
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Kochler (born 1948) who since the 1970s, has been its strong votary. Efforts gained pace at the
end of the Cold War. Several initiatives were taken, more so from 1995 onwards, to ensure
peace, justice, equality, tolerance and understanding both at national and international levels.
Efforts ensued to comprehend globalization in the wider sense and not as a concept put into
operation by the West to impose its eco-cultural identity on the rest of the world. So, the
historical meaning of dialogue is the complementary exchange process occurring in various
forms and in different eras. By its thrust on the past, history serves as the tool or instrument of
dialogue. Itis the 'theatre or arena in which cultures, civilizations and people have constructed
their identities and their relationship to the 'other'." It helps provide a new vision towards
explaining enmity and friendships, conflict and co-operation to make the world a better place to
livein. Therefore, dialogue is the first step towards providing a sense of belonging and realizing
thathumans are responsible, universal citizens withcommonvalues.

Adopting a historiographical approach, this research paper attempts to discuss the
imperativeness of 'dialogue among civilizations,' and the role of history and history writingin
this regard. It has also examined the efforts of India and the United Nations in this direction.
Besides, ithastakeninto account the concepts of racial superiority, Western ethnocentrismand
Orientalism as explained by the Palestinian-American academic Edward Wadie Said (1935-
2003). Furthermore, it has analyzed globalization and 'glocalization', the myth of 'Clash of
Civilizations', the need for developing responsible, global citizenship and the role of history in
allsuch deliberations.

The need for dialogue among civilizations predates civilization itself. But, today, in the
twenty-first century, it needs to be pursued even more zealously amidst a new paradigm in
inter-cultural and internationalrelations. A fine example in this regard is nationalism which can
emphatically be considered a virtue, but chauvinistic patriotism becomes a bane leading to
self-destruction. It can never promote peace and history has been a witness to it. Hitler and
Mussolini and the two World Wars devastated the world where power, wealth, influence and
rabid nationalism proved detrimental, even destructive. Humanity has realized that dialogue is
the preliminary step towards long-term understanding, reconciliation, peace and co-operation.
It helps in providing a sense of belonging and realizing that there exist common, universal
values. Such increased awareness promotes peace while seeking betterment of generations to
come.

Historyis closely related to such a dialogue because it is full of events that exhibit blending,
mutual borrowing, and co-operation between civilizations. In fact, this is the genesis of the
dialogue of civilizations and its progress. History has also always cherished the fusion of
cultures. It is a historical reality that all civilizations have had complementarity, having
borrowed from the other or contributed towards it. Each civilization must have a dialogue with
the other despite being separated by historical eras. Knowledge of history is needed to grasp
the fact that opportunities for inter-civilizational dialogue are numerous but a more
comprehensive and constructive approach is the need of the hour. Concerted efforts towards
attitudinal change along with ethics, mutual understanding and tolerance should be
encouraged to promote a pledged universal citizenship.

History has been a witness to the hazards of a monologue as well where, due to colonial
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domination, the Asian colonies sought inspiration not from their immediate neighbours but
treated the European powers as their model whose knowledge of geography, history, culture,
education and art were acquired with great fervour. Unfortunately the keenness to treat the
colony as a model in various aspects was generally quite low. To understand this better, in the
Indian context, an English educated Hindu would find himself more at ease with Britain and
Christianity than with Islam and its institutions. Such a monologue arrested dialogue or
reciprocal exchange of ideas. So, history should not only promote international dialogue but
alsowithin communitiesin the countryitself, whatis termed as 'dialogue athome.'

Closely associated is the recognition of the multiple roles balanced history writing needs to
fulfill. First, it should be accurate and realistic, inalienable from concepts of justice and equality.
Second, it should also be ethical, capable of bearing the responsibility of being free from
hatred, racism and violence. When major conflicts are analysed cautiously, it is generally
observed that mutual mistrust and enmity are fanned by the way a group of people write and
interpretit. For example, British opinion, by and large, summed up the Revolt of 1857 as a mere
‘'sepoy mutiny'. Such an interpretation increased the misunderstanding among the Indian and
British. Then, writing of history should also shun stereotypes and prejudices while imparting
knowledge free from pre-conceived opinions, prejudices and feelings of 'otherness'. Instead, it
should promote diversity and world culture. The idea of universal global citizenship needs to
find a place of primacy in history writing amidst presence of mutual respect and not merely
tolerance.

Moreover, history writing and interpretation involve a balance between the rights of people
and their responsibility. Naturally, it is the right of people to compose their history but moving
beyond that, they should be responsible towards their future generations in terms of memory,
image, identity and too vision of others. So, what is expected is the highest level of scholarly
involvement. In this respect, the writings of the Persian scholar Abu Rayhan Muhammad ibn
Ahmad al-Biruni (CE 973-1048) hold great relevance. He was quite contemporary in the sense
that after studying Hinduism, Judaism and Christianity, he could draw a comparison between
religions while remaining as objective as possible for which he is called the Father of
Comparative Religion. He is also reckoned as the Father of Indology for his work Kitab al-Hind
which makes a detailed study of Hinduism and Hindu society which he felt would help Muslims
understand Hinduism in a better way. Hence what the present-day historians appreciate, had
already received Biruni's attention long ago as laudingly mentioned in the lecture of a
statesman at Kyoto intheyear2001.”

History has also shattered the myth of Western superiority or Western ethnocentrism. It is
the folly of viewing others as inferior whereas they are only different. The West took most of the
credit for scientific and cultural progress since the time of the Greek Civilization labelling
‘others' as 'inferior' and 'barbaric'. History has illustrated thatit was a both way enrichment
with global accomplishments in the field of medicine, mathematics, philosophy, art, astronomy
and astrology. In this connection, the concept of Orientalism as explained by Edward Wadie
Said (1935-2003) calls for attention. Saidis best known for his work 'Orientalism'(1978) which
attained the status of a major foundational text for Post Colonialism or Post Colonial studies. In
it, he emphasized the element of Eurocentric prejudice against the people of the Orient to
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justify the colonial and imperialist ambition of the West.’ Said had grown up in two British
colonies, Palestine and Egypt. Well aware of 'Western superiority' over 'Oriental
backwardness', he decried the collective notion of 'we' Europeans against 'those' non-
Europeans.*

Again, writings have revealed how the Western bias divided the world into ‘civilization'
versus 'barbarism'. It also strongly believed the West, particularly Western Europe, was on a
‘civilizing mission' of Asia and Africa. Their inhabitants were made to believe that the West was
the best whereas their own civilization was inferior. Such an inferiority complex stood in the
way of a healthy cultural and civilizational dialogue. History has shown the irony of such an
assertion whichclaimed that the barbaric races had no souls and that they were being given the
civilization they lacked. Resources. were exploited, territories plundered, and a handful of
'superior' humans enslaved the bodies and minds of many! It was the epitome of Man's
inhumanity to Man. The unashamed, unbridled imperialism and colonialism make people
shudder. Who can forget the Nobel laureate Rudyard Kipling (1865-1936) who is remembered
primarily for his celebration of imperialism which he reckoned nothing short of a noble
endeavour? He denigrated the colonized people on the basis of race, morality and culture,
asserting that the 'coloured' people needed constant guidance of Western powers well
illustrated in his poem The White Man's Burden(1899). In addition, the assertion of the colonial
powers that there was no common or social background for Asian-ness to develop in Asian
countries, isjaundiced and cannot be accepted in toto.”

A proper historical approach of recent decades has made humanity, particularly the West,
alter its way of thinking. Reflections of great thinkers and scientists such as Oswald Spengler,
Arnold Toynbee or Fernand Brandel have also shed new light. Will Durant in his monumental
work The Story of Civilization , admonished the Western World. He thus stated in India's
context: “"Nothing should more deeply shame the modern student than the decency and
inadequacy of his acquaintance with India... patient scholarship is now opening like a new
intellectual continent to that Western mind which only yesterday thought civilization an
exclusively European thing.”.° Broader insight, emergence of scholars with objectivity and
openness of mind along with acquisition of knowledge of oriental cultural heritage in depth,
has made the western civilization keenly view 'others' as partners and appreciate them.

Furthering this discussion, it becomes essential to bring to light the famous essay titled The
Clash of Civilizations? by the American political scientist Samuel P. Huntington (1927-2008)
publishedin 1993 in the periodical 'Foreign Affairs'. Init, he predicted an escalation of conflicts
in the post-Cold War period because of cultural differences. Since the world is becoming
smaller, interactions are increasing and national ties are weakening, Huntington opined that
people would resort more to allegiance towards religion. The growing power of the West is
increasing animosity against members of other civilizations. So an emergence of major
regional groupings has taken place in North America, Europe and East Asia. He foresaw a clash at
two levels- the lower level within States, and at the higher or international level. This clash of
civilizations would dominate world politics.” However, such a theory shows inconsistency with
historical facts. Shrinking distances would make people aware of their similarity of interests
despite colour, religious and linguistic differences. Examples could be the keenness of
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watching political happenings of a certain country or another event of historicimportance. This
theory inappropriately rests on the premise that since people differ in their cultural affiliations,
tensions are natural. Also, as human beings, we commonly aspire for solidarity, peace and
justice. Civilizations trace the growth of humanity from barbarism to civilization and not vice-
versa. Nevertheless, such atheory provides another dimension to thoughts.

Next, we come to the concept of globalization. It should not be restricted merely to
economic, technological and financial interaction but needs to be understood in the wider
perspective of peace, tolerance, intercultural understanding and mutual respect. In the 1950s,
the Modernization Theory asserted that process began in the West. Since the United States of
America was the leader, Americanization, Westernization and Modernization were treated as
synonymous. But, viewed in the historical perspective, Modernization is neither
Americanization nor Westernization. Ideas of democracy, equality, justice, truth, non-violence
and co-operation are regarded in high esteem worldwide in which countries around the world
have contributed significantly. Hence globalization should adopt a holistic view. According to
Alphonso Lingis, Professor, Pennsylvania State University, if great cultural capitals like Paris,
London New York, Sydney, Bangkok and Singapore can claim to be multicultural and
cosmopolitan, history has been a witness of Mohenjodaro, Memphis, Thebes and
Mahabalipuram being cosmopolitan too. Today, the need is for a global civilization as the world
hasbecome a globalvillage. Hence scholars stressrather on'glocalization'.

In this connection, history has shed light on India's role in promoting dialogue among
civilizations since ancient times. Her sages and saints had envisioned a world where all faiths,
culturalinfluences and intellectual streams would be accorded an honourable place. The Vedas
gave the message of embracing and assimilating positive and motivating thoughts from all
quarters. Series of invasions and liberal inflow of foreigners fostered openness and
broadmindedness in this country. The ancient Silk Route connected the Eastern and Western
civilizations and contributed to human development. The advent of various religious groups
promoted tolerance and co-operation, cultural integration and assimilation. India was the
meeting point of various trade routes and faith routes.

She believed in the ideal of Sarva Pantha Sambhava meaning 'respect for all faiths'. Her firm
belief in the concept of Vasudhaiva Kutumbakam, that is, an understanding that the whole of
humanity is one family, was a precursor to what is now termed as global citizenship. It is
generally believed that democracy, pluralism and tolerance are part of Western culture. But, we
are aware thatthe Ashokan edicts written in the third century BCE depicted Emperor Ashoka as a
supporter of tolerance and pluralism and a protector of minorities. Other than religion, flow and
exchange of ideas on science, art, architecture and literature took place between India, China,
South-east Asia and the Arab world. Again, Akbar's reign witnessed 'enlightenment' with the
introduction of Tauhid -i-llahiand Din-i-llahi. Even during the British period, mutualinteraction
occurred when enlightened and well read Indians and British tried to understand each other.
Alsointhe ardour of pursuing their solidarity and Europeanness, the British unconsciously gave
rise to the feeling of Asian-ness. After independence, when India became a democracy,
dialogue was recognized asits essential part of it.

The principle of Secularism enshrined in the Indian Constitution exalted the status of India.
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Pandit Nehru was a strong advocate of such an understanding, co-operation and tolerance.
Hence, he vehemently supported the UN in 1956 when UNESCO's Ninth General Conference
adopted the initiatives for 'Major Project on Mutual Appreciation of Eastern and Western
Cultural Values'. It can rightly be considered a forerunner of the 'Dialogue Among Civilizations'.
In the new millennium, on 9th-10th of July 2003, an International Ministerial Conference on
Dialogue Among Civilizations was co-organised by the Government of India and UNESCO at
New Delhi which asserted that the existence of such a dialogue since the earliest stages of
history has led to blurred frontiers of various civilizations and overlapping culture and
reiterating its faith in harmony, emphasized the efficacy of confluence in determining the
future of humankind.®

History has shown UNESCO's deep commitment towards inter-civilizational dialogue. A
beginning was made through the 1970 Convention which received worldwide appreciation.
Progressing further, the idea of the Dialogue among Civilizations was launched by the United
Nations Membership in 1998. In November that year, the UN General Assembly, in a Resolution
sponsored by the Islamic Republic of Iran, proclaimed the year 2001 as the 'United Nations Year
of Dialogue Among Civilizations'. A major step was taken in September 2000 by a Round Table
of Heads of States on the Dialogue Among Civilizations at the United Nations Headquarters in
New York. The year 2001 witnessed a series of meetings to explain the meaning and
possibilities of dialogue and in the month of April, at Vilnius, Lithuania, key issues were
broached.

Soon thereafter,in the month of July the same year, the United Nations University organized
an International Conference on the theme of dialogue among civilizations. Again in November
2001,UNESCO's General Conference agreed to a resolution on combating terrorism and a
Universal Declaration on Cultural Diversity was also adopted. Later the same month, the United
Nations General Assembly, while working on establishing the Global Agenda for Dialogue
among Civilizations, laid stress on the evolution of consciousness, human unity and universal
growth of world citizens. Keeping in line with hastened efforts since 2001, such a Conference
was held at Delhi too in July 2003. It urged human and social sciences to be more proactive
towards such an end. What is noteworthy is that venues of all such Conferences take pride in
their multi-ethnicism, tolerance, multilinguism and cosmopolitanism.

Furthermore, UNESCO has also worked assiduously towards renewal of historical research,
history teaching and writing of text books. It has launched various projects of intercultural
dialogue such as the Silk Route, the Slave Route and so on. Moving on, June 10, 2025 was
declared the First International Day for Dialogue Among Civilizations. This echoes the common
aspiration of people of all countries.

The American philosopher Fred Dallmayr (1928-2024) insisted that in a dialogue, no one
voice should be privileged and that the parties involved needed to be committed to global
civility and a willingness to shoulder the demands of 'civic prudence'’It should be remembered
that humanity has only one Earth and only one shared future. History with its emphasis on
continuity, inclusiveness and unity should play a key role in strengthening international
people-to-people exchanges and co-operation so that all civilizations thrive together amidst
responsible universal citizenship with equality and justice for all.
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SECULARISM

NEHRU AND PATEL

00&&00-0¢000¢0

ecularismis basically a western concept which evolved in course

of relentless fight between the state and the church for

supremacy and basically it meant to free the state from the
church and politics from religious dogmas. Thus, western concept of
secularism is more a negative concept than positive one. The origin of Alok Kumar
this concept lies in the Italian Renaissance of the 16th century which Assistant Professor
nurtured fully during the 18th country French enlightenment, The idea Departmegt ng"?It"ry
got further bolstered up with the utilitarian and socialist movements Patliputra Unive;sit'y, l;,a(:ﬁ:
in the 19th century. Jawaharlal Nehru subscribed to this western
concept of secularism.

Throughout the national movement, secularism remained a basic constituent of our
nationalistideology. But this western concept of secularism did not suit the Indian genius. Why?
Because the leading lights of our national movement had neither any bitter experience of the
eccentricities of a theocratic state nor had they been victims of or witness to any religious
persecution. Therefore, secularism with its negative connotations failed to appeal to them. The
prime aim of our nationalist leaders was to unify the Indian People belonging to various
religious linguistic groups and of different ethnic identities into a nation and for this, prudence
and foresight demanded adoption of a positive approach in the matter of religion. It was in this
contextthatatypically indigenous concept of secularism was developed.

"Sarva Dharma Sama Bhawa" (equal respect to all religions) spells out this concept of
secularism. This secularism by no means demands divorce of religion from public life
altogether. It does not warrant state to be non-religious. It only demands that a secular state will
separate religion from governance and its institutions will not be used to propagate any
particular religion or sect spelling out this approach Gandhi told a prayer meeting on 20 Nov.
1947.

"It (Indian Govt.) is a secular government that is, it is not a theocratic government, rather it
does not belong to any particular religion. Hence, it cannot spend money on the basis of
communities. For it the only thing that matters is that all are Indians individuals can follow their
ownreligion. | have my religion and you have yours to follow.

Under this approach, it is quite legitimate even for a functionary of the state, in his private
capacity of course, to believe in a particular religion or even to believe in the superiority of his
religion. We find, Patel subscribed to this typically Indian concept of secularism.

It is important to note down that there are basic differences of their approach between
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Nehru and Patel far as secularism is concerned. Nehru was a nationalist secularist. His
secularism verged on non-religion. Patel, on the other hand, (imbued with typical Indian ethos)
believed that one could be a secular by being respectful towards all religions. Thus Nehru's
secularism was of one who is a non-believer in public as well as in private life. On the other
hand Patel belonged to the category who are non-believerin public life but a believerin private
religion. Thus while rationalism pervaded Nehru's secularism throughout, catholicity of
approach, and pragmatism marked Patel's secularism.

In spite of having differences in their approach, there was hardly any occasion for their
coming to the fore before independence. Both were uncompromisingly opposed to the Muslim
League's two-nation theory, and the idea of Partitioning the country on the basis of religion. But
the partition changed the scenario suddenly and immeasurably. Here it is important to discuss
in detail the issues and the prevailing situations which made their differences visible.

In his book entitled 'curzon to Nehru and After, Durgadas writes. "Partition of the Punjab &
Bengal lunged the entire subcontinent in the worst possible communal carnage. The nation
faced the challenge of perhaps the biggest uprooting in human history. About ten million
people were uprooted from their homes and another half a million massacred” Lakhs of
refugees from west Punjab poured in Delhi. Refugees and their sympathizers began to push out
Muslims to make room for the newcomers. By the beginning of Sept. 1947, Delhi was in the
throes of an unprecedented upheaval. Nehru and Patel were immense stress and Pressure. Such
stressful situations with their unlimited demands brought to the fore differing approaches of
Nehru and Patel to the Hindu Muslim Problém. In fact suspicion and bitterness had fouled the
air of 1947. "The evil that entered the sub-continent's blood stream in 1947, turning
neighbours into killers, also affected relationship between colleagues, making them less
considerate and more touchy ...... No human heart could with equal anguish to every cruelty of
1947, neither Patel's nor Jawaharlal's nor Azad's.

"On 2nd Sept. 1947, when Nehru was at Lahore to explore a joint Indo-Pak response to the
communal madness, Patel had conveyed it to him through a courier that his (Patel's) time was
fully occupied with the tales of woes and atrocities on Hindus, Sikhs in West Pakistan and
warned thatif things did notimprove there, situation in Delhi and other places could go beyond
control. Patel was convinced that Pakistan was not doing enough".

Patel was facing very straining situation. Resources of the Govt. were limited and the
claimants for relief and shelter unlimited. To make matters worse Patel found many of his
colleagues and many prominent Muslim Public Men of Delhi launching an virulent compaign
against him. In this stressful time, Azad in particular thought that Patel was communal. In his
book, "India wins Freedom", he says Patel had not only failed to give protection to Muslims, but
he lightheartedly dismissed complaint on this count. Azad was convinced that Delhi's muslims
were getting araw deal.

"When the communal situation in Delhi worsened, there were cases of violence against
Muslims. They should have been brought to the notice of the Government. In stead these
reports were carried in exaggerated form to Gandhi.Gandhi had developed a feeling that Patel
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thought that he (Gandhi) had Ibecome old and lost grip over reality and therefore he did not
listen to him. Towards the end of Dec. 1947 or early January 1948 Gandhi said to Patel: "either
you should run things or Jawaharlal should". Patel replied- "l do not have the Physical strength.
Heisyounger, lethimrun the show- | will assist him to the extent possible from outside."

The issue of transfer of Rs. 55 crore to Pakistan further complicated the situation. Patel
linked the issue of transfer of money with Pakistan's commitment to withdraw raiders from
Kashmir and insisted that the agreement had to be implemented in full. Since, Pakistan did not
honour her part of agreement, Patel was of the view that not a pie could be paid to Pakistan. He
argued that Pakistan would use this money to augment her armed against India. His view
prevailed and cabinet took the decision of non-payment on 7th January 1948. Gandhi conveyed
his view to Patel that non-payment of Rs. 55 crore to Pakistan seemed immoral. When Patel met
Gandhiand tried toimpress upon him thatit was a cabinet decision. Gandhiinformed him thatin
the previous evening Mountbatten had given his opinion that with holding money would be
"unstatesman like and unwise" and "India's first dishonourable act.At that time, Gandhi had
proceeded on fast from 13th Jan. Though his fast was for bringing about communal sanity in
Delhi, it was linked with the non-release of Rs. 55 crore to Pakistan. On 14th Jan. the cabinet met
and decided to release the money. At this meeting. Patel, the Iron-men broke down and said, "we
unanimously agreed and the Prime Minister calls it legal quibbling. This is my last meeting.”

On 23 Jan. Gandhi communicated to Patel that his presence in the cabinet was
Indispensable, and so was Nehru's and any breach between the two would be disastrous. This
appeal of Gandhi could possibly avert the crisis, but a sudden explosion of Nehru at a cabinet
Meeting drove the situation beyon redemption.

Nehru was boiling within. The issues of handing the Kashmir affair, of refugee problem and of
the payment of Rs. 550 million to Pakistan had strained his relationship with Patel time and
again. it had been said that Sardar was patronizing princes, capitalists and rightists. It was in this
background that Nehru angrily thumped the table at a cabinet meeting and said "Patel you do
what you like | will not have it." Patel kept his cool but everybody knew that crisis had
developed. The nex day Patel told an eminent journalist that Nehru had 'lost his head' and that
he, for his part,'made up his mind not to stand the non-sense any more. He said he-was quitting'.

Soon after, when Patel met Gandhi, they agreed that it was essential to talk things over.
Gandhi and Patel were closed for over an hour on the 30th of January before the former had to
leave for his prayer meeting. In their heart to heart talk Gandhi once again reiterated that Patel's
presence inthe cabinet was indispensable, and so was Nehru's. It was decided to have a meeting
of the three, i.e. Gandhi, Nehru & Patel had left him. The sudden and tragic assassination of their
master instantly overcame the crisis. Nehru cried like a child by the dead body of the 'Father of
the Nation' and then put his grieving head in the Sardar's lap.Mountabatten told them that
Gandhi's dearest wish was to bring about full reconciliation between Nehru and Patel, where
upon Nehruand Patelembraced each other. The crisis was over.

Allegation that Patel was anti-Muslim warrants close scrutiny. Replying to a civic address
fro.m the Bombay corporation on 16" January 1948, Patel made his position very clear. He said,
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"We have just heard people shouting that Muslims should be removed from India. Those who do
so have gone mad with anger. | am a frank man | say bitter things to alike. At the same time, |
maintain thatlam a friend of muslims.

At a lunch on 31* May 1948 with Roy Bucher, the Army chief, Patel dispelled the impression
of his being anti-Muslim in these words "everyone though that | am anti-Muslim but that was
not the case at all. | am quite ready to guarantee the safety and well-being of Muslims all over
India."

So far as handling the refugee and communal disturbances in Delhi were concerned, Patel's
credibility was unquestionable. In fact, Patel was working under unprecedented Strains.
Millions of Hindu refugees had virtually taken seize of Delhi, a significant portion of Delhi's
Police were Hindu or Sikh Punjabis and most of them were sympathetic to Hindu refugees. But
even in such trying conditions Patel neither faltered nor failed in his duty in giving adequate
protection to Muslims.

"When Delhi caughtinfection", he declared in the presence of Nehru and Mountbatten "l will
not tolerate Delhi becoming another Lahore. He publically threatened partisan officials, having
partisan attitude with punishment and at his instructions, orders to shoot rioters at sight were
issued.

Seeing bloodinthe eyes of refugees, Patel made a moving appeal-

"The butchery of innocent and defenceless men, women and children does not behave
bravemen.... To fight against refugees is no fight at all. No laws of humanity or war among
honourable men permit the murder of people who have sought shelter and protection.”
'‘Nation's integrity' was primary objective of Patel and preserving this he was ready to launch a
powerful attack on the disruptionist forces no matter from what quarters they came. He
believed in ruthless action against separatism of any sort, be it larger separatism or a smaller
one, separatism of the right separatism of the left. Accordingly, he gave severe blow to the RSS
and crushed with an iron hand the communist revolt and violence in Telangana. In 1949, (Feb.)
he arrested Tara Singh who was bent upon to Project the Akalis as a major force to browbeat the
government. He declared at the Jaipur session of the Congress in Dec. 1949, "l will not hesitase
foramomentto putdown my sonif by his actions the country's freedom was endangered.”

In spite of all his likes and dislike patel-scrupulously respected the parameters of
secularism, when he visited the somnath temple in Nov. 1947, he was visibly moved to find the
temple which had once been the glory of India looking so dilapidated, neglected and forlorn. He
readily agreed to the proposal that the temple should be renovated but here framed from the
state funding of renovation. Gandhiji was told that the renovation work was being done from
the government treasury. When he asked patel if it was true Patel's reply was ‘Not a single pie
could be taken out from the treasury of Junagarh for the renovation of the somnath
temple......there were enough number of Hindus who could donate money for the somnath
Temple. If they became miserly and did not part with money, let the temple remaininits present
state.'
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When independence and Partition of the country became entwined B. M. Birla wrote a letter
to Patel on 5 June, 1947. In his letter he welcomed the prospect as very good for the Hindus as
independent India, he viewed, would be free from communal canker. He querried "the
partitioned area of course, would be a muslim state. Is it not the time that we should consider
Hindustan as a Hindu State?.”Patel's reply was significant- "l do not think it will be possible to
consider Hindus' an as a Hindustan with hinduism as the state religion. We must not forget that
there are other minorities whose protection is our primary responsibility. The state must exist
forall,irrespective of caste or creed.

Because of their different family background, associations, education and Nehru and Patel
viewed religion quite differently. Patel was born and brought up in atypical lower middle class
Hindu family. He was attracted to Swaminatha sect and stressed devotion to God. He did not
know muslim society from close quarters nor had he any opportunity to socialise with muslims.
Later on too when be became very active in Public life, there was hardly any close muslim
friends of his. Moreover, Patel was not averse to religion. He was a religious Hindu at heart.
When Patel saw the Somnath Temple in a very dilapidated condition, he was visibly moved. In
Nov. 1949, releasing a book on Swami Dayanand, Patel said-"he had removed the clouds of
doubt enveloping the Hindu religion and made it shine like the sun."When Patel was on his
deathbed he was often found reciting 'Maari narr tammare haath' (my life is in your hands) and
'Mangal Mandir Kholo Dayamayi'. (open your blessed door, merciful Lord). All this prove that
Patel was a good Hindu but being a good Hindu did not imply harbouring anti-islamic feeling. It
cannot be denied that there was some Hindu tinge in Patel. But then there was some Muslim
tinge in some stalwart Muslim nationalist leaders like Maulana Abul Kalam Azad. If such a tinger
by no means erodes Azad's nationalism why should it erode Patel's secularism.?

On the other hand Nehru belonged to the stock of Kashmiri Pandits and there was among the
Kashmiri Pandits little feeling of separateness from the Muslims. In later years Nehru had many
close Muslim friends like Maulana Azad. Shaikh Abdullah, Rafi Ahmad kidvai and others. In fact,
Nehru belonged to one of the most anglicised families in India. His western based education in
childhood and then in England and subsequent strong influence of Marxism on him, made him
typically charmed by the western concept of secularism that culminates in on irreligion. Nehru
believed that"religioninIndia willkillthe country andits people.

According to him, the remedy was to scotch the so-called religion and secularise the
intelligentsia. Nehru did not like religious rituals and it is i this context that in his Will and
Testament, he categorically forbade observance of any religious ceremony after his death
because in his opinion, "to submit to them even as a matter of form would be hypocricy”. Nehru
always, like Gandhi, took the line that it was ‘the Hindus as the majority community to make
concessions.'Patel did not subscribe to this thesis. Patelities would call Nehru's approach
minorityism. Patel often jocularly described Nehru as the only nationalist muslim today.
Explaining serious implications of Nehru's approach, however, subconscious.

The argument is based on the belief that the majority community is a privileged one, and the
minority community has reason to be communal. The implication 'that there was something to
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choose between Hindu and Muslim communalists was dangerous in its implication.'Several
scholars later dubbed this approach, 'pseudo-secularism and minorityism', Patel was well
aware of these implications and therefore refused to subscribe to Nehru's thesis. It was in this
context that there was an apt observation, "Nehru was the voice of charity, Patel's note of

reality.”
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a0 glo dletst
ureforga fawafaamera, ge-r

T & &1 iR ed STRae aFi IRERTE §
HI® & A U9 3eaTicad 3N g1 Hared ded
o wiitd &1 e far war @1 wRaa aeie
WRART & T H I8 aEROT Jaieid & 6 agf
Hifiaral el W 3Meaicad Fedi o Jemar ua
&1 3T 3 Qe & BRoT Sfdreprer FfAY
ifcre wfer 3t 3men aneanfcAd 3 PN aRITd
e fopar & e wifis Beamr o1 snezfers 3=fd
BT IO AT & | TR @29 § are=fa & o=
anf gara T €| T AT BT LT AT B
R O SodR WU & faera & e S o
2| Juf~reel & off 31TeHT & 9, IR U4 el & 3rem
TP JMCAT B URHNIS FWWod & §7H & F=Ragor
a8

YR ¥ H IR gouref AF e - o, 31,
@ T4 AT | 312 Ud B Bl T Hiid dedTor I
& STafch O Td H1eT 3TEATIHeD 31l 3 T~
a7 AFG Sia- &1 Aated ded &, T TRA goue 4t
BT ST &1 37, & & HTEF & vy H A 2| B
& e # e Framur &) gdbed of 1 &1 3 IRY
JouTY WG Silad & fdbr | 95 I & 3R
RER R A &1 T UBR g Bl off Fobdl & b
JOuTY B STGYRUT H 3MeATcAd [admRT T EdT
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& T 2, weq 4l aree @ AR & o
T 8| G YR URORT N ZTaRTRa ST 1 fovver
& fohan a2, I 3% FeT S [Hh © b
AT ST B AT DI BIpTenanerd 741 T4 &
RS B IR TAER H BB M & TTEIRD
S ® s B wgd aian €, 3R aRAg = N
HHAE B G DI WIPpid YaH Bl T &l 77T B
AMEEIRS 3 ¥ IR ISH IRANIS TR
34 & fore ves fasra som efRa 21

TN T2 & AR o 519 gl 3R 31 &
Aed gRT fawdl & |ua # 31 a1 & a9 a8
fIvaTeR &1 ST &1 fovardR ot &1 3oy (37re)

3TRIYT & ST & BIRUT THY P 0T Wl &1l & fob

D it e o

D 3THTT O JTTRIT &, T8 TR DI 31T & |

v a2 ¥yl uRomHare & Tl o T 7,
U e a2 A [apraare o Ragid 9t o1 S €
D AT it ® 3gHA U4 [T &f e Bl T8
gl I = # 9ol (378) T g () P &l
A7 Icd AHT T & | 370 AhIide & Ngid &
3TIFRUT Bl ¢ A T P 7 & b FIR Bl
R IRC UBicT BT UROMH &, Uil | 3= A=
STt €1 gf sEeR, v smtdl, sHtsdf, 7
anfe et &1 Ut o &l 3Mfauid arar ol fasre o
wfcbam o wpfer o wrer-wrer gow ot oft fepT A1 &,
yepicl B JoN @ g 3 & Gfte &1 fodr arr g
T Q! faRTeEl € & &, IREOR HgdT 3 fabre b

T HH] BT Pl T HIHT 98 W & &, Beday
a8 IR T & fored &) 377t & 3R = &
ST | anT geiF ¥ 3=l fomagia & FRer & i

& guifed a=a 2l fderg aifze T8 €, I8
Tt &1 Topia qefHfY vd Ry darcanefy g
faera ufcsan & Tgumh 8 &1 39 faer &1 383

3T AT & Al Bl T8 &1 59 ANTHRT Bl 3239
STaTeAT B 310 TUTef WHY BT S BT & fore
Hacd P Mt &1 TP | TN <2 BT 3293 4 37THT B
R TR ¥ SR TR & [Je &1 Sarer

Ty B Gfh & T8l qith A R I3 B IHD
AR WU & 5 I &1 UHid Bl 311 AIRS
fereait & o & faere giaT &, 309 a8l gE-g &l
34 dxan & aur Bifaer gEy & yanfad @ar 21 g

Fragiaal & BRI ARG [d9dl ® aRdiddD
A o &, TE I BN R &R 21 5
foragfor &1 FRIer 81 71 &, ShareT & Ul &
faY 9 3701t gerdsa &1 3 & ST &, I8 dacd
B AT & SN 3N P IR TR &l T
fqde-5 faerer &bt wifshan & ey <meres ot anmAnt
o o= o=l &1 oes &a | Sharer @
3ATAITdh WU W aRsdidd Woq o it gl 2|
TE 3MEATCAD It @t 9t uigpan &, foraer aifam
A A &1 g 59 faerT ufar o wwee
GRS vd URATIS e Wl & g1 a9, o,
3T WA 3R YedTeR ai & afe’T ared g,
e =1 agRe W & & Safd SR,
€T U FEIE AN B SR G & T @
saen A gy Jt faagfdl & 436 @1a) 3
IRATAD IaBY BT YT TR ol &, T& AT Gl

ST G308 & STTEATICHD 1] Bl A1 & |

st oo & AR SfiaT & gagut e &
TR g FRIY O 30T T6 B [AHRT B IR 3
Tl @ ST qui fopaT T §1° g - R HIed
Sia @I §EAT AT & §& &I 79 & b ofg
R T 3 3@ &, a9 ¥ forae 31Ty ag &, o
HENTRI & B SERIM B el § 37D &l
THTE & NIgid ® 3MUR R §& 4 §9 &
BRUT P fageivor fhar &1 39 & BRUN DI U
e & F # 4 ST A & | STia H AT g B
SRI-FRUT &1 T & | ST, 9d, 3UTeT, T, deT,
yEen & faf el §1 g5 7 s1fden & Fwd
g1 BT HeT HRUT TAR & | T& P UGN Pl G
e BT TR TE el THAM TTSe b a8 FRrem
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YO & 37a B §@HT B ®f 31 Bad 3T &
foh Sita=T & 2l 31R g T 21 afd 37814 sila= &
g@Hg OilNd foa &, d Rl aR% 39 a9 &
3ura Mt garan 81 st o= ¥ 9w o1 31ef Sha= &
3@l A b B A &l A 3 [ B S
f7afor @t Tt & 78 81 g5 7 I8 a1 © b A
g@I A Hh & I | TG 3 T B 3fed g
FRIg & AN I JarT T 7| g@l § g & fore

D it e o

Sha 9 & 5 formas el ooeif oot e @Y gt &1 3refq
i1 HiYeT DY 3TARRAT Y YT R I & | 31 G2 Dl T8
AT & fob HIeT DI 3T P UG B 1o i
IR & ) &7 uree =1 2laT €, 39 uafeld
H1o1 3 BRI BT ST & | T- 51 &R BT ATIRTRD
3UCT & TP ST TRI® a3, TRIH I 0d
T aRA Affced 81 TR aeie 3 3w o
7Y 9 0 e @ 3uQe & Ui ST B @A B

I P! ATIETRS Siia H DI I AN BT 3FHIER]
BT TNV 9P 3776 91T 9 e &, f59) sreifire
A1t BT ST §| TAD S ARIB gie, TRID
ey, TR AT, TIH BH, THRIR, JATS1d, TS
T, I Wil Ud Feeh e |ftaford €1 §&
= 370 AT QT BT TR Id G Bl JTURN B
1Y T oifch 39T 3820 A4 Silae & &l o
T BRAT AT 37¢T:, 3D 3R Tic A TCIID
T T SEROT AR Y 3 Fator &t it &\ g

ST STIITI 39 | BT AR F=1 & S 7
@ 3MeATicAd [adB # a1e1d & | e 19, St a2
vd 399 Ngidl &1 Sb-0ldh o &l 39 g v
315t & HifcTes deal o faei s 8 & | Tvd ST
PN 3TERUT § T & TR <24 &1 3 dF) 0 1Y
FFefeR T HRT S &, I U Uab <1 SATTR0T BRAT
8T 2 1° PR & #99 vd dGgaR 3TaROT H 7194 &l
famr ffea 21 Tl & foe Fv &0t & Fmfor A
@ fore weR & ol & srar e Bl gD

TR, I D DI AGHAAT D T B FHIIH
TAT DI 30T i Rren # s S 217

S <=  oft STiare & o geuTelt & e B
7 ol foar feu e €1 Sie & deg &H gamrel
& b 81 21 & foaRT & Fromgde srure & &
famr & sraemon fAfed &1 3 YR foaR®! &
TJaH SAfET T 9§ AT & IR TR D fdm D

31feiRep o1 o= o G-l &1 go wergd (3ifEer,
T, 31, SETad U4 STURIE) B UTer Bl GG Y
fearman |

ATGEIIAT H AT T dTeadd ST Bl TRATHT A
TTETTPR & B H forar 51 Fobar 21 39 fore e
&Y, 59 Td ¥kh AN & apleid Bl gl T
3@ & g I§ I ¥ URfId &M are T &

T & fore & 3 faft= Ragrdi &1 gfcares
foar 81 g5 & TAGH f[doR® FedR 3 i &
it Td W1 AT &1° Sa warad: gof &, 96 ©,

S 37T 3 e qoidT ot wiit |4a &1
Mar ¥ 9 Dad JaHas e B TR HigE &,
gicds I8 AT DI TERATIT BT A THE Y

FFTAIST | b & | 3= 3, 3= a2, 31w
FAgSd Bel Sl 81 gEna (Hiie gerd) |
3D HAN B BRI IS B Ml & &
UKl § ST & ded BH JEiel A GebRT U &
TS 511 9<b &1 STl & T 37011 A dab Yot &l I
PR Ol ¢, TE AT MeT E, TE Mg DY e
37ARAT & | o T2 B 3R 5i1d & &l 98 7 T 5-
U Siid U g 5ild | eI Siid 8 51 &, b

IRId BT & ATh B 0T T HH & 3R Bl
&1 T $eaR gRT fovan M | 79 & wWioi®
T4 3MeATfcAd fadbrT & Traf-erd U2l &l TaeIRD
Fre e ® Ao ¢l M § 79 & Al
famra &I AHIfoTh dacdl § Sel T &1 WIH &
MR WR b B Hf R1ar 39 727 & gfte el
2| Tl waref vd Wl o e weay fbar man |

JHPICI IRl | HAeeAr Mel & faor 4
Frated fooR sgamar €1 9 foerT ot wfwar
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HAT el Pl FIHAT & &, 7 b TToTR &l wifehal
@1 M Faq foeT vd wwEERn faem @
AERUT & W URh & GHfD § & Ub g S
Iohd 81 30 fdaRl # Fatedl FH1st o I,
Attt FHATaT &1 TwefH, gafaRor &1 EReT 3nfe
aitaferd €1 el & = ¥ faerT oF 3o &t
3rega a1 w1 O fohar ST Fwar § - 1. B @
meicAs g 2. Amfoih-3ndie fqemT| e
HIHd WHG § IR R U IIH AMG I |
feaTa I@d 81 376 79 H 39 & 3R TS U9
15 HISIE 7, 371 S DHacl 3TTBTs U4 gRT5 B YRUTH
B 2l AT B R I b & BT T BRAT
anfee | gifds o wifcr mieh oY ugy & 7a @ e
WHR B &l Ry d 7 § G S AT
3TTCHT & AT Bl 1 DR BRI & | T feeg ariivic df
T I AR B Sacd UIaROT  faeary &kl Jaiid &
g1 mieh &1 I8 7 & T A v enfiles e A
YOt &, 37cT: 3 370 T A1 B UG § enfidar od
Afcrear & i &1 3ifad T W e e Tfee
ST & & § O e e vd Afcasar &1 sifard
T &1 e ST e Y 3Rt @t fromaTe I &
qrIfoies v 3nidies faera & wey § men fosrT &
TRV HISe & 31U+ 379 Bl 3EHd Uil & | d fadr &
o0 Taeel Hise 31U & adield B &1 e &
16 AATed ol TATIT &, T U= STaT STel el 6
bR 3 faeer 81 TRYaT o e 3 &Y, Jgl, 3R
GHE NGRS R

ot & wu ¥ g8 HE1 3T AT & By
TR <29 ® faerg o o=l ura: smeancs v
ST 3T B T H Pl TS & | THRI: T R

D it e o

grRif<e Sfiad © aTed oed ® W4 § AYe $I fgem
= ¢ 3R et witd & fore 7= & AR |
FAR TR R o W &g [ s@aRonst &
ufdures dHRd &1 39 EURUMN @ Th AHRI
faerear a8 € fob g 37cfvra snfers fasra @1 wifcs
foreT & 3o O T €1 39 e wigar & 3egd
31TCHT & 31T I T T TTETHR 2 |
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Q:"'i?ﬁu WRIed w9 sfoer F s H?EIEUT I & dTell

UG QRIaTad W foRkie f9egrR & IRor 5 # 7w
el ® 9 de W oo e w1 ¥ afeor-qd faem § awHT 11
TR 3R 15T B ASTYTT UeAT | FIR-URaH e 7 erH 55
foeirieR of X o Rera &1 BT AT ST & o6 31 & wR aif st
&I ST B B BeRad 39 I BT A4 TR 98T Th Si+s]fd &
3R WA §g & R 379 7 ! R W 31 9107 AT feat
oT| 3 @ UTRI IR PI T&l U &l {IN | IRT 74T T S HROT
$P! AW [oRTE gl U 31T SH8Yfd & 3R 59 VI & T2
RTST FYREAST & 4t gl S &l
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$ WICT Bl 3TN0 5&Y, 3&Y, B, U.H1.UA. BIeige, &Y, B, a1l 8, T.0H. 3R B Y-|T1 37
o fagMT gRT T T 27| $99 I R QRIATad 3@+ e Ugel 1961-71 @ AR YRId U4 HIeTed
Freenera, feeR gRT 3R §9@ a8 1982-83 @ ARM WM HRAT 3fde 3R Riawa fawmr, gean
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fasafaenera, ge1 gRT fovam T o | Riewd va WIead Heenerd, f9gR gRT fhe M RiaTkdd 3oaeE @
URUTRAGY 33 T UR UTd ARG BIcl @ A1ed Wabrel H 37 |

* U HIeT : TIUTIIOT H1et, FoTY YIS B MR TR AT JUBIA| hAen: A Ta B H fawiora fovam mam| wers A
UGt BoF 37aTer 2500 F 2300 5.9, & HeT TAT Y B 3dIcT dF 37aTer 2300 & 1600 3.9, & Aeg MeiRa
GARIE]

o et B1e : aryuTSToT Bre, T3 & 3upbielt ooe: Avd B ® fawnfara fovam man| werw 3usie & wRi 9
e & a2 feciiar 3UdT @ FURI TR A e & A1 U g8 | U2 3UahTet dof 37afer 1600 /¥ 10005.9, &
Hezr qen fgeita udta ol ffer 1000 & 800 3.9, & #ear HefRa of |

o AT BIET : IR T AT HEHTS DI foTTdb! 37aTer 800 5.4, 3 200 5.4, B 7eT MR o T |
o TG BTl : HTOT e, FoTTab! 31afer 200 5.9, 3 300 5. & Heg MeiRa o mil|
o GO BT : 3TRTHG Ae BIeT, forsant 31afer 700 §. & 1200 §. & #eat HefiRa & w|

39 30@ B URUTH W00 39 RIYE 3 Tgel! IR [98R H TquTSIioTe H3pid d 31aRiy U g2l Rk &1
TFAUTETOTd TR 30 37T JudR0N & fore foveama € fosa! gae B2k & =d Uil RId gaiad 3 IIa
37T UGN & Y ST & | 37 311Rer JuTHON A 31feranren 3ucroT e’ o HivT va STHaR} ot 31Ul & a1 ge
& | BT TN 3T B AT -7 BN Bt  fore 4t fosa S | IR g Afcat & i sraRerd for< =a
QTSTOTRIE 3 Tas Jd HEDBIC AEBIcral Bl B A N [URI dTeTl [WeR BT H&ayqui GRIc1cdd e & aT Tl
U BT A TP TR HIA b B AT YHIT H 3 8| IRIB 37078 # 5 T I+ &
Wﬁwm@%%%mmﬁwﬁmwwﬁﬁ%wﬁwwm

: ‘t -‘A. ﬁ--.--r.
'r_'Jﬁ

: ! i it

. -"”m “Hr:-n _
K-

(2) aé 1961-1970 $Hw3a§ﬁaéaaﬁw
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ay 2019 ¥ [RTad Heened, [T8R gRT 289 dictst UIke U9jee Te Red g¥cicee, Yot & Hedl 3 3 wId
TR Y: Ie@= (a1 7| 9 TR 3= & 1078 Jd & Sl &1 & SIaT0T T &1 AT T, 31 Al & I8 dRId &l
£ SR b3 TTE 3@ &1 Figd $ a1 § Hied & fob $ SR T dhleT 3 Feaerd ¥k HabreT H 371 371 gd H fosd) e
ESCEERIINERECIR

(3) a9 2019 ¥ I@fa g P TRTAWE

foRTe RRE @1 f98R i RS 3R qRIda RIe ey Her~ier 3efaH, 1976 & siaia gRiga
G fosam T & e ad 1961 F 1970 & Al fohdl 7T 3@ & AR 3guTfed $¢ Mia |aamsih & wxiad
%’TQT]TCIT%| . ! g it e

(4) RRTe, IR &1 59 gRT GRiad 9iftd &7
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RoRTe % T=ef01 &) e
T <) D HRUI BEld

o RTET DT T & aferor 9T § 7 TEl 95 PG F Tl & (oTd HROT a1 B AT | Al 7
U & R ¥ 3T gl &1 Sl & (o7 BIRUT HRUT I BT Beld &l & & a2l R Bl HE exdr
T B BT B BRUTTC B B ¢

(5) T A ERT St B B BT g

Juifaa sura
I R 31 3181 dera 31 fommer § aem & fere Fr=feRad fFrare sura e 57 9 2-

- Siesx fufe 3k dede Ya@iaRon: WId B 3MUR 4N ST U 3 3R 3786 B J Idb- B (o Tl
el DI 3R TTe! TR R 98 3MHR B TR iR Tora-a 38 371 /el &

o e faR (YRR A R IR B fUsR): T & Ta7E B a2iitd o= 3R 3 & g &I A B ferw
T&) & fopR e SraR a8 57 Fapail &

o 371 fFprit B 3R wawen : iRy WU 3 ARIH & AR STAYRIE B A+ B 1078 I 3R 3TRII=
3t sTet i yomren o ferwior fova ST Hehar 2|

I~ GRS D TRETUT DY THTE
o 3G X TBIYT H 3T ¢ B AR (T THRA BT Hael [&T) geid ST ¥R I e 10 Bie
A Rerd & a1 2019 # {3 T8 3@+ & SR §{B 3¢ DI FAT0 I IR s & off IRIR B e
fera & eI T TRE&T0T B 31419 W 3t Reufa H 7 €1
o 3c SfTa I & o § Sen & o sueaR g & TR &1 swwe oo man 21 g &1 Ry
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SET A Al aI & 3R urit 3R Ak (qTRer & arit, STasRTa, 3fe) & 3 & yenfae & &1
STETHRTA ARETVT & T Hel H 4 U6 & adlich A & QR @y & 376 o1 81 dTel 991 31t & foe
CARARCANE RN

RT3 WR 3R 39 M-I a==ufe] &1 fab vep 3R THwT & Fiifeh 3ap! 78 STemy arelt e,
ST B TR, BT T IR Il & 3R FRT1 370 HeT Tady Bl @ &t &
T

(7) TPBTS AT TREUT D U I
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Hifad 3ura
o FAEiaA o A Ip-gwrs vd Ie-xEd |
o 3@ H U RIS BT 3 e U4 3&d - & SRR ARETUT 7 IRET & Haw! & 3
qAwoT|
o STeT T ol 3ferd s

o IRTITCHS 37aY P U B & | A131e s el BT B ToTa<y FART13N B TS B! TERTS HH
B D TUT STATDBRI B! TR FITHAT 3 B 31T T3 |

o 3T 87 B IR S BT afor a1fes STct b1 vhta 89 & 1T 371 Fab |

o RET S GRedIvT H IRIR B T1eR Rera Icafd & &l Affeid B gE e a135) dTel &1 Ao |
feric # fawr ot wwaE

o feRTe ¥ QR sraey ves < & B fawga & | STafts Sea o1 o e & 3 fovar mar &1 7ds

TSI MER & AT | 3 &7 BT ATUD FAETT IR gL AT &7 H 3G B AT & AT Pl
3quTTe fosam ST Hdsa & dqe Sen iy 3eT wRevT fosar ST Hasd 2|

o TUHM H TATHT 3 Thg Y B sifemea o 3% JRierd e fosam man &1 31faRes YfH &1 STiemreer ax
I B fadRra fosam 51 Fdar & dun T8t U= Fd uTSToT dHIet @ AN B Siid, 39D IgH-98, AR

fo=ama anfe W smenRa 2w uTes o1 FmTor dxran 311 Hohdr @ f57a It 3 arel @ & STHBR) I
B IB |

o 3@ 3TaRIY & U 3TR U HaH &l w101 foodT T & | 97 a1 H I81 3 JTed QRGeS , JEHTs 3nfe
D -1 37 fgciiad ATea 9 RTe I GURTeTd o SITIT 1 57T Tobell 2




o T AN § $9 WA a6 UgaA @ o8 311 91T & 98 S19TR & e | e § a2 sicaftis it ud
IS aTeT & | §= AT | T8 dab Uga- & 1078 el & {BR d¢ 98 S g 7T ugd 7Rt &1 oot fosar
ST T & | 3% Tead! Bl I8t ao Uga H giae & Aol 2T dc a6 a1 ST W I BT at 9 8
aTel derd 3 Fad H & |

* B GHUT g 3T aTet il & fote 51 Gfaensii a2r- & vasie, eanerd, fasm v, 99, @ 9o
37T I g

o 3 I R YHUT 8 3T aTet GATh! B olE RAFIRI WH-UH TR JEMRT DB RAT BHY AT

o Tde [T B T ARIER! BR SHPBT ATID TR T YR fhaT 511 Fabd & a2 f57er vd Irstem ©@R
R 5 TIeT B! [G2I9dT 1 U= foba 57 Fepam |

o RIFII BTl TG HRpid Pl F@1dT & B T8 R @l ol “farrra fra & v & yferfera a=a ge 3=
3TTR UL BRIAT ST AHe &, 3T 7 DA TATHIT Hell Ta Apicl B TR T4 TR H FID & 317U
RITI @R BT ISR B TR 4 J&T= BT |

o 30T TR & AT TG R B gE FHI -9 W fafi= SrIGHT &l 3Tl g8l dxard
ST T &, 39 faanelf 337 R & IR H 9 Badt SIHBRI TTa &= Fabdt 311U 39-1 g 4l vl |
SHeIfoTes gfte & foria @1 ‘3iv=-ToR FoRed’ @ 0 § [qdbId [T ST Fabd &, STal 81 JRId,
sforer 3R TafaRoT 31earamT o HeaeT el @ HTeH | U 9 | RIFRT TR 0R I8 Wi HINgpiid
UEdT P Gge BRI B A1-ATY faRad-aer & fmior & e & o 8

IR B & AT ¥ [9eR & YU U He@yu! 1d UTHIoTe 3@ i-d I & JarT S Fbdl &, 39
GRIa1a fohaT ST GobdT & TUT Udcd! & A 3 AIhiid ST 571 GobdT & |

T T geil-
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IR : YR ¥R ¥ dal § 497, gl foeer
S STHaI® a3l & faer &1 v g e
& g8 foemra-amT g5 & BId as -3 fafir=
RIS & T4 § §9R - Ydhe &idT & | T aifer
arsHa faRy wu 3 gafuesd’ a1 ‘faTafies’ ardH
R H YIfeld 0TI ITE=-YoTerd) va st 99
it 39 SFFRANT BT favd faaxoT I R &1 A
fgaxor Baa efdeas aifiere & T &, afes du
I 3R IS Ged & R H aig s iad
31et et WY wffatad &R & | o vd fawa W
3 afvfa ‘afsorae’, ‘Heor T, “enaonmoT Snie 34
TUTGATD  3TERT T 3aTeR0T & T3 afe et 3o
3R WA A1l Ig IMeHIS e At
U3 B AW W Farerd gar oY, el fafir=
FHE! & -1 AT WRIGRI & Ggl iR Tdf 3R
g o & foTe vela 8a 9| are-faare & |aaw
& FATYH 9 89 R §gAd ¥ Mo o sma
5O foTe Ade (CTTHT-TE0T) &1 TERT foar ST
oT| Y B I~ IR H B3 Al Db [a2TdTe
onfie off, S dfg geal @ e off| wudE &
TS B ® BRUT & F 370+ UL FU BT Adcd
et =fts fadm @ 7 Hivax 399 ey’ vd
o5’ wRnfud fhar| T8 FHIEAT 9 Udhe Bl TS @
T wartuq foa # 3fcafad sms Toraar ufosaTs
Td YIRS o dig F9 7 daplel= TRl &
Tafed aeR | o 81 3R s yan § S99’ B
famrT # W THTsT @ YT & gRid faar T4
3o gRFEToT & e Ul demTd J H7E Jrafa

‘THR’ | PaT o7 fb 389 afseral o avment &
IR=<e-dIed | ‘IId 3URE0NY el B 30w i

oT| 31§ B dooit 31 EHT & UTe AT 3D ghege &
2ni gt T2l =9 9rd suRemia e S yomsi |
U WRURTAIE] TUTGA 1Y et SHetehall & | 37 SNer-uf
H g Uit arsFd & W 1Y g vl o &
uRIed H I8 <ui b STl U 3R 31U | ol
SHAAHDBAT & BRUT dlg He Fg FHABCI
g BT W W ST TN ¥ 39 Aee pT 99T
BRAT AT AT 2| 517 & A TR BH Bl Heed ol Dl
IE gitc T & dohye 3R FerRara! deH | 3ida:
Ig gAR fere 7Ra &t a1d ¢ o &1 9Rdra gf+ren &
=TT YT eldbaaTeHd JOTel! & ST & |

I & : oA, TUEA, §&, JAued,
faTafies, e, Wa, A1 suRemia g el

UATa : TIpd 37dT USTTdd AT T o qaa
HEcqUT ST sawmsi § ¥ Us & I8 e
BRI R 3enRa gt &1 ST &I Hadd Had]
arc & &1 3SR T & A =18l &, 31Ug I8 T
T Siiad UGl & S AmRer & 3marst v
UMMER! P! Faiwd Texd fean sar g | fava & ddas
@ TS 31d U & 3R 39HT fadT &R auf o
g3 &1 Uil IR & AR g (Td) @

ATha A BT 3G I HHT ST & [oRIT BIeT eTHT
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509 §.9, ® SMUN &l W=y vheie sk
RIdTad A1ed] B YR W Tg RIS 8 bl & [
AR P J2AeA! BT MUTAF 0T & Atebas o 4T 31ferd
yrde 21 Tt Faffoa et sk amfes ok &
3TTETRUT TS} AT ST I8 & Ut &) T & ol
o el v & Al a1e # fasad gl 39
BRI M T YRA & diedd o s 8| I8
DI U ST B el & Fied 39D U HRA
3R STHUMNER &t gee faxred g |

WRd H Ahdiid RT3 B! 578 dfd HId db

S g1 39 gHg 9w, gfa 3R ey 3w
SIS T3l & fdbra &1 yHoT g6 fierar 21
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S Al 59D [T T (IATHI-T-0T) B HERT
fora STrar en | g & - AT H B Al D
foreroaTe emféret off, S afg geail & 3=y ff | TToTa =
® YD B D BRUI g o 370 U 6 B
Aqcd foret s faey o1 7 wivas 398 e 15 v
0T T4 <RI fopa|

SS9l HETSYIS : Tfer U7 3R Hara | 571 e
& o5 were Tiiew g5 & 359 @ @B 4d I TR
R 16 TT3 541 H fawiford o1l $F 16 HeoHva
HET T &1 I HESHUE & @ Usd faeme &,
TN & HICT A PR BT 59 DI H TAT 37T BT
I Wy # fHen forar man anl Hvad 39 55y
3rene ot 3/at~a gRT Sd foram T ol 39 16

e fdg™ 991 @1 ‘Ioa e’ v |t & e Je
@ 9 & 3HTEd B & STaidh [deY DI dad ‘TagH!
@ GRYE FHST AT &1 W IROT IT faqyr @
STaH STHEYT (Folk Assembly) AT &1 39
IR 30 TII-G0Y A1 &1 HET oid & q1 I8 Fl
YR B B -AHEIoih, 3Nfds, enfis, dfe anfe
GARGRE KGRI

ST AT B T [db-amT & B BIct
d® 3MTd-31Td fafd=1 RS & w0 § gEAR A
ydhe Bl gl wdie uifer afec ¥ faRw ww @
gaesd dor foafice wie wRa # vafod
UG SRE-AUTerdl B dlg 99 H 6 3D
AT & R faavor wRga aRa §19 faaxor
Badt e 3iera & 78l &, Jfug dgr e
3R AMIS® Ao & IR ¥ alg AT Idd 3TEt
@l 4 gidfafea oxd &1 J< vd fora & yg@ar |
givfa afsorae, deady, MEooOT ST 39
TUTGATH 3TERI &l 3aTex0T & foi dig enf 3
3ERA AHAT A1l T MeHIe e Fafra
[T & AeH | Ao gt oY, Sl fafieT
FHEr & HiHTE e TRORI & Yl R el 39
Tt 3R Mol o & fore eaiad g 91 a1 faare 3
HHEITSAT BT FAEH 7 89 R ggdd 4 Hofg ferw

HEToUe] § I YR bl I TawTe -

1. TSTAA : 3T, T, BRN, DR, I, I8, T3,
TaTe, I, R, 39®, 37aclt, TUR, Haref|
ST 1T BT 37e716T ITSTT &Il o |

2. U4 : dfooT 9 Hewt | ST I Mo §RT 7
B 10T 371aT S gIRT &Il 7|

T OIS : Uil WIE @ 3MUR R AR Rt
Sfags 1 31! ‘gftae gfear AW T § & T

. BIUCaR] P LTI 2. I B PIcTA

.
3. UEaT® Aed 4. TAFRT & Hed
5. e s facg 6. Twetlad & WIRY
7. GGARMR & | 8. 3TCTThW B el
9. BIYA B BICTH 10. demret! & foreedl

IR B AfaR<p 9 [afi=1 50t v ot o
31fTeT ol
ATl uifer anfeea ® fifga vemaifie woRe
I BT 'SATSHRE 59 BI 3ci d R H
T HifdeR! TR (fddmame) IRgd a=ar &1 g9

‘HET I’ (The Great Elect, SHd1 ® 8 g GRI
AT TTT) BT BB NIgid | T AR ST
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@I ST = 37 Xe 3R = & fore g 8, 98 $eaR
& iy 98 21 o7 dfew, die 3R 6 B
HITSTh e’ @ Rigld @ 9gd a9 &, Sl
YIS Albaa B -1d | raI-TbrR BT & “Tadbart
HeTeyT’ ¥ v 3ee o 3R ISt @ § B
Heel BT qu &1 I8 HEAUIHR! A5 3R AT
Alhad B TTURUT B I Bl &l ‘Bead G’ H
WA F& STRTY AP B [T DA g BRI B &
&1 31U TN Bl ISR & T {1 ® dlst 3R
Qe YA TR DI TR W e o & |3
H Inad & HMTR (Assembly Hall) &7 364 &1
39 UBR FHITURa™ ' § 9rdT & Heell Bl HaT
(3ch) AT &1 g3 "TRINR' (TSTIA-Ha) hl
3gHTC HITA §& Yaa R B ge [adTs ad & |

AETIRIMIRIT UaTaa &l ‘HH=@el’ (Magna
Carta) &l 5T TbdT &1 TTH JUNId = dfsoral &
T ( TUTA Y RETT 37erdT Wi & 1 +1aW) & aR
A ogT fb 519 acb a 39 Y &1 uTe Rd @ 32
DIS 3Td T8 T | A1 o &-

1. Frafa |t &= - e grr e o 9

Ad SIS FHTE HRAT|
2. THAI 3R AHST : UsTl GRT MY 3iR Tdha

® 1 Fie Sod: T R dTe- fdare ax ot

TR AT
3. Wfder= &1 T : Rfud RO 3R SRE!

B 3eAT el BT |
4. TGl B FHM : IFHAT 3R TG ol T DI

He<d a1l
5. Rardl &1 w9 : e 9 Rl o JRem iR

R BT FHRTd BRAT
6. enfifes wIe B &M HAT : 3T TRBIAD 3R

ameznted faRId oF R& HRAT|
7. fagm vd dal &1 w=eqor : gar 3R fagen @

TANT Ud &I HRAT|
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foreedt TURTSY @ T HAG WOl U
foea o wesy feer 1R Sifee =onfaes ufgsanan & &
TH | 3T G 3230 IE GHRad BT o 6
fpa Y e cafcp &1 Taa) T WY Ta 7 ey | wifer
e & 3R I8 TP 3G - TRIF ~AISD ST
Uttt oY | ST foeei cafp IR 3TURTET T 3TRIY Tl
a1 3 N A Al AT ST 21 gfedp 3 7 3116
TR 3 TIRAT 81T o1
1. fafea weme : g8 IRRS S semed 2t

Tl <IENST e & Wi ST HRd I

e 3 cafch @ (el urd at 39 I8l W goh

feam STTaT oMl Y uTe ST IR ATHET 37T )

UR STAT AT

2. dER® : A BT & fawsr A A1 7 oRURS
BT 3R F13T & YR W AW B AT
AR |

3. GUER : TABI B g <&@l o fb 3roRel 4
ot faferee ForermiY o g o1 3ecte fosan &1

4. AEHAD : TE S @Al B AR DI TH
Fgh uRue 2| Tgf AWl R AHISIB 3R

ATRTRI gie I & faaR fasar s ol

5. |G : T Y@ A P SRR 3R FRam
@1 gfte A 3Taciie- Hxal |

6. 3URTST : SUP F1E MURIST BT IURTSTT A PI
g o

7. TS : WA 37 H HHAT IS S UTH ggadi |

8. UAMI-UI® : oM WY Mofd o9 & ol
"TATOT-UII®’ (BT @I fbdd) & MR W
o aar el

3 AT B! T3 g1 Wiaad g o fb afe
3 316 TRON # I fher ff TR W Ay o
T o aafth ety & Y 39 QR b o e ST
7| T & fore I TR &) Ggafd sifart | o8
A fHat Y UBR Bl TRIE B A & foe
ERIERIERI]
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R A Foflg @ & ufeon ¢ RS A
TIMR' T8 RIH o7 S8l 99 IRe a1 3
yfaffer v g fomet o= | foeeit oft e =
Tell 969 8l Y| afe Aeafd F&l &= arar o ar
‘Ade™' &1 IR faar S1dar o7l e g # 39
RIS (SGAT) BT A1 & | AAaH & (ol sl
B A ufgal & 3T @ar on fa et
(Voting Stick) &&T STTaT U1l die &1 RH1 M ‘Ba’
2| HICTdT B ‘BEalad’ Pel ST AT| eIl Sic
T BT ATHI-IETID’ BT ST AT| “IATDI-TTETID

IE BRI BT &7 7 15187 W9 F “ITeAThT’ BT FIedl
o7 foqa e & AdeM & aF T Kb
(ITATHT-TEOT) FATE T &~

1. e (Secret) : I& T HaaH U1l TH
BRI TP T D T SR "IMATBT ST AT

3R FaI 3T UG BT T g IR I foumaR dfer
ar |

2. BTG (Whispering) : a8 3ifEerY
I B D A STBR IAD! I TS 7| TE A=A
T 37O ST T ST AT TR 2
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qP DI fa=Ter 1 1T AT Y 39 IR A feram S
o

4. B8 (IURRIA Wl &1 7d) : Iie Dlg A&
TR 8 T 37T SR I TR =& 81 et &1 Y
3R 30T Ha(B) fopel) o e & W1eam | W
& 31fErBR o |

{1 oTaifes s &1 3cea ferar & 7 Tee
Heayut ‘afssria o1l I8 31e TURTSAT (3redics)
& g o o we™ Agayqul afoer, faeg ik
foreedt B 91 Meaa o 9 faktre w—m= o
foresfaay ot Tste=t denett ol qRidTfads Aredt J
B! Tt 9T gd A QeIel (§¥7¢) TR @ Y107
foreta &1 PreTioR & 7Y & JATUie a¥eR J atseral
H g 311 & 3R 317aTE 97 A Jermelt IR SUDR B
S I TS T 31T &7 fera|

sites: Rrg] T & st WRORT : gt ey wu o
HRIYOTE! JT fa2a H Jedel didad ol Jad 3
3R ATaETR 3&TERVT AT WA F& 7 HG BT @ra
R R ¥ foreedt, e 3R g TR B

bdizle BRIV X 3menRa fear el

3. fdacis (Open) : I Gell Ada™ 27| FHH A
g IMH 370 GIE B "IATDT IS AT T &1
ST HIAT AT

frafes @ fFram sk BRA (TeTgfd)

fost <t oo @1 e 7 & fore e et &1 arem
eI D AT :

1. BRA (To1gfef) : F1 q9 Tb I el & Fapelt o
319 A% FE! Bl T HRad JAdH AT (BIRH)
U = 81| DRA T B dTel STIBRI BT T0T-
YR’ el ST 2T

2. siftd (YT14) : U gAY e ‘st (Y=d1d) Uer
BT T

3. 3IHEYT (FRATG BT §E<ma) : fh<it 4t I=TTd i
HHT & A I IR GexmT ST 27| afe dRRt IR

forafies o 9 & i fom ke e & 3 3t o
e THQ B I J JTTID T F Hel TNl
gl

HAFCT : TG H Jd B & Aeh d GRH! Tea™
(Ffer, ger) iR Aot Refcr Fom & St o
g% ded &~ 3R ol afeat awg # fires s
4 3R 3R @ ol 8 39 & HY H 3R 94!
dact i8] I8 ST &1” 8 B YD FeT B U1 §
1o 31R 39T 7 & &1 HHH STIBR |

T 3! faemh uftean : Tu P foe ff o A ok
o= o v ifvTa ufcsan ot Tdveny fessh wrt &
I B B (078 SIATRS IRA1a @M S o1 fordy
Siftd’ PEd &1 IUTATd I Y i §R QIR
(3rgsmann) St or 5 sfa aqeed’ e
HHFHATET BT ST ATl IS Feg Al | A ar s

143




|

T AET S of, SR gRom @& AW |
it fosam sar o1l Ry 89 R 39 e &
foTe < ar 31t fregai & e afifa e ST o
for ‘Fgifear oat st | afe 3 frg o ot 78
R U I A1 IR v R & 69 & A dlie 3
o 3R watE’ (Tea®) § & 3@ U
fopam STTaT 2| HeaT ‘STATdT-TevT gRT &I o 3R
s ord 3 v v 99y Ade ity
(reTThT-TETeh) geh giam ol aRRefa & e
ed (), fagas® (Fan) a1 "FHoisTeuds’
(BHTRE!) & ATeaH F A7 fole 3T1d I | HriamE! &
a9 8 & fore fregsli @f v =gaw Fw &1 )0
BT 3Maads o forY “ToTgfl” (BRH) el ST ol
Ife H1E firg] SR B9 & HROT F91 N JuRerd T&
&1 UTdT o1 A1 a8 3101/ (85) ol R Ty &
HIEH F W31 HebelT AT

Ha $1 |idg™ : ‘wfsier : 5/ TeR owr & fore
Hfaer 2rar 8, 3N IBR Fu & fore mieer el
Treg- mfcrer & 227 e vd fRrgpoft-micmier &
311 oM &1 7a 15 & & 3iaRTeT R 3rHTawaT od
gfotar &1 |t frgg va frgot voa 81 9 3R &
oM 1 ute Rl | afe fopwt fre] 3iR frgpoft = 39
1! @t dlgT 8raT o7 1 a8 AT B9 3 370
3TIRTE PR BT UT| AIAY 3¢ &S BT HEI
ST USAT 7| I8 G-3RI 3R URaRfar &
JeaaH w4 7| MY &1 uTer |aa fore siard o
IR g fobeT & IR N A 81| I8 BT B
(Rule of Law) &I T IMEROT 2|

i 3R et e : wfer wifeca & feai &
fore Ryepolt o ot wm=T &1 3eer firerar 21 R
& [T Y & XAl VIR 86 - 3¢ Joul & T
efiie vd ot fteR yeae foel femr o
ot wfgsan ¥ weumh a1 T= 39 g & yofoena

3R b= dra ol egfar gl

Hare 3R |iEw[ : 9aH & 7 9, @ iR
HiwIdT B 3caftis A fear | arfer Hifge # afvfa
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3991 §dT1d ¢ fob 3ragafa or 9 gw1= feam Sirar o,
N WG Alhdd Bl UgaH 2

3nfdfes aidad : uifer argwa § ‘SO’ (Guilds) &
3eoi fierar 21 3 ImuRa) 3R RIRY & 39
W7 g A1 39 AT & 3= B 8 A 5
ST Y e} gect Tobar U1l I 3 dldbda &
STIaT- STRTAT 3&TER0T 21T, STal §ToTR Pl Apal fhan
U fch & 12T § &, 3ifug el & g1 |

o : ait Tveg e = g R foparm o 1 AAfcrasan
3R oWl & SMUR R v g1 THara fo= fosi
TTRIE & quid: Adaid avid o ABATIdd el
T &1 . HIFRTT 39EaR 7 FNCE §& B TG P
R AAIpaal BT STRICH URUT I FAT 7| Jrei
et snfeea ¥ a8 i 3R wfbares sneR yem
fopar, forauR 31157 &1 faene wRAT Aibd @ 2|
uifer Oifeca 59 &1 &1 TEOT & fob R YR ¥
ST (THbdid) edi o 378 9gd Texl |
WM §& - 307 F9 S Alpditd HaHmaet
afooral, SMad) Ud Heell ol ST - JoTel | Hiat
3R uRepd o | dtg Fg I =TT, TURTST-
AT, B BT AT, FHT, T 3R Fare
@ I T8 g Bl & b YR § Al d Bl 518
I Tt 3R I 21 I8 SROT & b WRa &l

Abdd D S BT ST 2|

Had- 7y

1. 3utead, WRa g - wfer feca @1 sfoem, gameEm, 2000, g
379-424.

2. HipearoH, IEA IR Fegy : SAde Qe (B srae),
fecet, 1935, U 34,48,240,281.

3. SigcaTa, IEA : fomrar e (& srama), aRToR, 1994, U5 105.

4. 1LY, STIEK : 3[R urfer, f57ew 3, ATetar, 1960, 349-357.

5. eniRiard, firg : mETORF ™ g, IRURTT, 1958, 75 4.

6.9, XTHERYT : difcifedber AEfEaTs Us gl e 5 beie gfear,
fawetr,2015,9%5 79-80.

7. Tler), ENHWT : URIA URT BT SIS Td TRPIIdh SHTET,
TeT,1979, 7% 96-97.

—d—

ST 144




|

D it e o

Wﬁwwﬁwﬁﬁmﬁaﬁgﬁm

6*6000¢000400000

AlpdIAD AT JoTell H MSTIidd ael Jiard
HRINA Teh T A &l Adbad dact Fden-db
o T AT fehan e i e gara 39a yarat
e @ fore afesa, Jarard 3k gerafRerd e o
3T Bt &1 ST el ARTRE FHTet 3R
(5T & drd g I B PR g oA AT,
ST TeddT & fawdR, Ada & faerm 3iik
HASTH ieral & HeRoT § Agcayol YT
g1 Ig 31 SIS adll & s Ty,
eieee fadrT, TR St de YR didad 5
3! FHBIC YT BT fageisor axar &1 |1 &Y,
ARS Albad DI HHI, T ST, &F-ae
3R g BT THE, ST BT FURTNDBROT AT
[AORURIAS JFWCAT |l gAfaal &1

BTEATTTCHE URIETOT 1 IR Rl 2

feapia:, IMSTIfd ot Aidpdd Pl FRINTT R
3R FMTRIRS 3MUR Y& IR &, [aRIvax Sgacid
gaeT # 4 AT fafaeransi ot ufafitra &1 /g
o g1 fohq URaERTT, SaEce! 3R Aibdiad qedl
J fage eI Ura B HHSIR BR bl &
31 ABaT B Jgggdl JAeHIdd aal B ARD
AHANHROT, Afad Ufaagar iR SHr=gE
BRI TR 3R a2

& T : NBATAD M, STID &, STH
frafor, e TR

HfH@T (Introduction) : dldd 3MYHS g @l
QeI I LRI HUTel & &Y H fadhad g7 &
$IP! o1 NIGId I8 & fob 759 &F Hared Al STl
i e &l 2 3R o SH-wERld & smUR R
anferd 81T &1 Tdbas ARTR! Pl Bad ATDT B

ST 157la AR

TEd UTeT1aep, ot fasm= faHmT
dro glo dletst

urcforga fawafaenera, gen

T BT AIBR & 781 adT, Jiedd 3= e ighar o
UTMERT BT AR 4t Ya= Bl &1 Tafd aiead ol
AHIG: Aiae™, ga, TReR 3R faenfier s
itoanRes sl & Ser ST 2, S9! Tberdm 3
TR a3l 3R ufepamat iR R o=t & s
STaT 3R I & g FRAER FaTe Rmud HRal &

3 GRINA dcdl H AsTHId aell B Q!
Fd AE@yul §l IMYME edds B Hea
RTaifeids aelt @ fomT a8 & (YAfieR, 2008, .
112)]

d ST 3R 5T B dg AG BT BRI B §C
s yae dRd &1 ASTHIIds & ARSI Bl
o fhar & Sed €1 39 UBR d dldhdd @
ARS & A 3N TR ollad 3R TGRS
Y < & | IS &t AR Te IR & 5
HEH & | A AR Jce] U 3 W Farerd
H AT & o FabelT, W I &l & A1 A
a8 319+ fagR, A1 3R 3 Ay &aeh &Rl & | gAmal
# wrieRT, yiaHeRT & oo, faRaREn &
TR, SH-3aiaH &1 Ao 3R i sesagd
T UfghaTt TSt aell @ Heaw & Haterd gt
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Qe A TSI el ol DT 3R 3 sifee aan
AEwqU &l STl & ST, efies, WToTs, &9 3R
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i Pad T U AT Ael, dfew fafir=
MG Tl BI Ui a1 9 &1 aaadr &
g fosfad Sgaeid Jomell 3 Aldbad Bl ATUD
YR Ya foar| I 3R &elig adl 5 R
TAT & FEI BT AT [dweT BT e ST,
RTSTHITcd WINER] S¢t | ITaTidd &al = 3 gl Y
it 3R o= ST § Jewifiar &1 3aeR
USRI HIIT|

g, oHde cal & Yfadr dad
FHRIHD Y&l Teb T el | 7 S HY 3D
AT ¥R & | 5 el § STARS b d BT 3THIT
s aar &, st Fofa-ufear it afeal o
URART & g A Bied & S 8| Jgrare, eFae 3R
SESd @1 UHE eI DI S=Rar | §R AR
AT-Dlod ST ST &1 TSI P STRTENBROT 3R

o N N AN
[AdIRYIRIHD S A M ApdD Hedl DI FHR

gl

& Rl & I8 7o #g@yqul & i & fh
TIT SIS & Adbad B Gge B & ar
FHSR 1 21 TP AR 9 ST B FASd IR
Apaitie Ufthar ® TeRb B &, d8l gadl 3R
yHIfad aRel &1 T8 88 AT Sell B 37T Bl
TR ST & |

TR QYT O AT SN | ST &all
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@ BT BT AGIID 3R TGRS [deeisor HRall
gl 399 D! 3auRen, thieNe faew, TE
B! TAT ARAT A § 30! FHBICN YHD!
&1 URIeToT fosaT T & | e &, 3 AnTar, i
3R gt &1 TRIs geaice TR T T g
3T BT DA ~pd I8 & S At e ot
gedT Badt Fae-ie ¢rd W R T8 o=, afew
JeHIad gl & FISAIAS axaHl, 3MaRd
TAIBAADRT, TRERTT 3R FHRE! BRI R
anenRa &l 81 afd AT e Albaie el
3R TR P AT R, d Alddd D
gTdY, AN 3R TR 99 Thar 2|

Tifecy Tlen : IeFiae acl 3R Aledid
TaRT ® de8l R A5HIGE NMFAdaeRl ga
FHISTRNNGT 3 e 3iega foear @1 siftrarer
fagm i Tl @Y YD elldda ol 3iHard
RN 3HE AMd &, Ffh 37 S Aegq q
AlddiAd YA TdEIR® W04 T ARl &l
TRF® fua & el o1 gufed &l & ufafier & wa
H 3G T, STaie e faeeivor 3= didbdid
uferanali & SR Ted & T N WG TR & | TSHS
% A ST &eT DY AT NGl IR SR 0
TS T & w0 B yRenfya foar, s Il f&a
o gfd & o - aRar 81 S SER ad
ATdST(+Tb 3ETiT B ATe 8l &, 7 fob Baet b
Wl | SR YRR A Aldba Bl Aiiaeicid
ufehaT A §E AT &ell & ard gAmar uioRae
BT ITDI IMURRICAT §AT| 35 Gredivr ¥ ad
ABATAD  TT-EATAROT DI AR awAT
GFTTa a=d & | HIRE SygeR = fafem yomen 3ik
TT-ATRIT B Y Bl [a2ely0T R I8 W fopa fob
I Rl 2|

YR e H IS DIoRT = al DI AHIfoid
AT 3R ST & i A T, STaich e b
STTORAT = §IRIE & i & ST FTeRHIGROT H
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ITD! YA DI IGTTchel [T

TG Wiigcd I8 @il & fb e e
amifois aRRfal iR Iomifde dveld ®
IR uRafdd gxd <& 2|

AT B I : U NG oI B G e
AT ST awell H AT &l bl YA
P e Ud AR 37U BT 21 39 MY B
fafere Seear frmfeRad & -

ApdiAD MG TNl § ToHIdd cell &l
Hifrds v AaeRes YHDT BT faeeiyor =T, dTfes
Apdd & T H 37! aRATdD AT Pl THHAT 5T

o |

AeI® &l gRT dulled W i o
TSI TEHTRIAT BT I1aT G, STHHd BT 0T
BT JAT IR 3R F7a1 & dig Fare wnfud &
e fadae &=

ARA Aldad @ ey § AsHIds al &
AN BT Jedid &1, faeiyax  AMifoid
yiciier, gamar ufgear iR Aifafmior § 9@
YT B D H |

[eHITTd &l & AaTId gad gHifal ua
AT : 31 MARD Aldbad Bl 3T, SATid-er
amenRd Mo, o9 3R STURTY &1 YHTaHadT
AT BT

AbdiA® I IR R IsHIdd adl ®
T GHTd DT 3Thet BT a7 T FHS DI TaTd
BT T I AP D! b B H b ge db Ihal

R

3Ner w2 (Research Questions)

o T A H AT Gall bt YHDT T &

o TSI et Aldhad Bl fobd bR FRb §Id &

* YR Adhad H AeHIaD ol & aHeT TE
AT BiF- &

D it e o

o T IS & ATDAi=b Jod! DI HHSIR Y
BRAE |

ey ggfd (Methodology) : WId 31edad
qUHT UG faeeTIoneTd ene Tghd W SeRa &,
ToTI®T 38T AldIoh QT FaT H [HIdD
&l @ YT B A e UF FTEIRa Al Wl IR
TS & 37T Bl THicT oS (Qualitative)
g, fora aayol e d gemres fagewor &
U 3OS TS

oy # 9= w9 9 fgdas gl (Secondary
Sources) &I WaW fHar mar €1 39 I A
RIS RAGId U Al d 3 Farerd A I,
LT T SIRIMG SN Uil Yaoiera ener
G, YRAT 9i9e™ & yNiiie yrger, Fafem
i & Rulef, g9e st den Il
TRGRI YD1 I dftaferd fear mr gl sT gl &
qETY | IoTIdd Gall B GRaT, BRIVONE! Ud
ABAAG TR TR 3D Y9G BT 310 fosan
TR

Iefere &a : 312f 3R 31qeRoT : (ST et B
;U HST THE B w9 F TS ST &,
o aftafora e fosent e foaRemT, fcrd
GeDHIVT AT BRIHHT B MEMR TR BII BRI & | (55,
2005, . 45)|

3 IHE! BT YA 33 [HIId |l db Ugd
ST AT AR @ Ufohar H THIGT YRwT
8T & 3MED Tbaid Aae3i # AT IID
&1 T 3R IS & S T i TUaRas T AN
e @ W9 N B B & | ANbaa Dl il VRl &
o5 39 F1aT & e & Hafera Mot # anfiert
BT AR T 21 IHIfdd & 39 HRMER) Bl
ARG I W& TRd &1 9 FATIRmsi B
RTSTHITS Uols & Wy od & 3R 3= ifar
AN A gRafdd R BT TIT PR &l 59D
e & AMRD B dbfcaes feraf, Ada 3R
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BAHH YA B &, oy gAe & wwa gfod
feoTer o era & ura 81

ANBATAD I TR H ST <P cll Dl Th
TR faeeT I & fb d gATal & HIeHH 3 < ITed
TR BN YA B &l Tg WiohaT 3 oial B T
JARERN S &, Fifcs 3T iR 3R Aoherar

TSI & RN & T80T a_- oit| g 3ik
3RS # aT-aelid YoTlel! a1 39 <20 § Sgacid
aITe 3 vfcreTiae ufshar o1 ufRomm off|

URd # Jead gall 1 fae i afee
oI 3IR I 3rTATe B Ty # g31| Il
ATl @ FARTE | TSHIdD Ia-T B fodR @ a1

SR WR IR aRell 81 T H & gE IS

TS TSI e TR §g | R I T

o1 MG eITet ol aTiied T 2, STa o i & aTeR
e @ Rerfa ¥ 3 fauer 3 v & ReR @) Aifcal wd
B R FIRFIEA E] (SgdsR, 2010Y. 78) |

9 THR ISP & ddd IRPR 6T db
AT &1 81, Tfedd  FABaIAD T FIE &
# o Fecayol YireT M €1 et 3R fauer &
i @ ufcef dieda B shidd s & & 3R
FREEI o FHIGATS BT AIHd Bl &1 AT
SHIT® & ABdid e ®f Th Jayd v
31T1aTd TR & WY H WIBR fope 31rd &

e el of efaaiie fasrs : Jeifas aal
1 TP ANpdi=d M YTel! B hiHd ok

BT DI ROAT 9 GISd JIHIdd &l df
TLRON BT ¢ MR faa 3R Fadzar snae™ o
ERM 39 SH-ATeA aAT A D dard QT
TS | TaaadT & yTaTd Aaditie Fiaem o] 8=
& HIY WR H IgEeid YoTent o faard garm| fafd=
I 3R & gl -+ fafaer Ao ant, em 3ik
e ufcRueicas® 3R FHERN &1l daae |
RTaTtfeids &et T, fauer stk fa-Fmfor o wfgsar &
DA YT T gT YR Al S @
SR B Y § B TR BT

TNBATD AT H TSI aall 3 vgE YR

TERTE & 3T &1 TRIHS sl a3l # 3
WTr: TR AT AT anit & el # dfad & o,
$ACTE TS ITSFITD Eall BF SaaDHAT SFIHa
&l DI St Al fobg SRI-oRT eI TEHTirar
BT STORT g1 3iR 31 Bt Fofg-fmfor o ufsear &
aftgfera fear mar, JIeHIdE g dipdd o T
31T+1aTH TR & WY | IR AT 31|

faeq TR W MYFS D aall B Ffod
qEY JTOREd! 3R I~al eraret # fastad g3l
Zaft yrae g iR M # ISias SHg faeme
o, 3 amegferas 37eif & @t et &, TN T Hfdra

AlGdiG e § ASHIad & agamamr 3R
dara et fura &1 3 smd Fafor & weom 3§
HHIST B AHIAD, 3D 3R ASTHIID TS
B Adeld aael & &= a9 §1 A,
aonET, Wfgar ik e st & SRe @
AMR®! B STRED B & AT D! 9@ s I
@1 e WEY &M R &1 IE UihaT 7 dac
g fofal @ mnfaa o=t @, afew o @t
aerar, SHfa-Fmior ot quras 3R drbdarae R
@ o ggg BT &

TSI &eT ANTRD! Bl HEHTRIAT Dbl HRINTT

AR a¥f db &l Tifdd 2| 3ienfire wifa, amifsis
URacH 3R Haen-d IR B R & H1T IR

MR 24 &1 3 AT AR Bl IFHIEdR g+,
ncael § 9T o= 3R A Fofar & genfaa

3R 3RS H AaIcrd wfoaet &1 fawarR gl
INfiE AafeeR & TR 3 SHaEdE @ e

B B 3BT 34 oI, 59 TRumHaRY

B BT AR T B ol URIewT, FisEsd
B 3R SIS 3FHT & AT I ad AR
B Afha Aeaiie YHer & for TuR a=d &,
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599 30 YMieRY $ad Aae  db Sivd el
& |

TATAY wfeean &1 Fares ot gl & A J g
21 3 IFNEaRY &1 T, TaR=UHIfT o fFmfor 3ik
TATAS T e U™ &l B I &1 39 JBR d
T3 BT fdehed 3ucteer Ria HfcRueicis didbaa
I T S & T STATEEE! GToed dxal & |

SEHA T &R dTel el AT TSae ARDR Bl
oA @R Aid-=ET, BF AT 3R G
feen-fde™ & wfosa e Fama &1 e &, fauen
Tl TRBR DI AT D SEATTAT PR IRERIT 3R
SeReI gHfead o &

e AR, MG &d Add b &
7@ "9 §l 9 9 Al ®F SIeAES Hieid,
TR+ e 3R STHRIAT & 3Hd TeH 3R &,

TRy eliopad B! PR AR 3R e e s+ X& 1
AR ANpea A ASTIID Tl Bt YDT : IRa
&I Al TEEATT YOTel! IR SR &, el I
3R & A UPR @ & Aichd &1 59 TawRl o
das B ufaaeicad, Taaen 31k 3ARaErd) Wey
ye fBaT 81 JISHITd® & Had TT-Hd & F1es
eI <2, afes 321 fafaer wrfares feai 3ik vgaml
®! yiafier foar 81 YR Ged ¥ Ieifad gal
DI AHITSTH FRTT AR TSI ZIawRIT & HEH U
Jg D B H @A (PSR, 2012, 9. 203)|

R B Ig-AIRPID, G- 3R TGHD
/R ¥ el A fafd= e, s, | sk ana
TRl P eHIae AT 3UAST IR F9
Apaid Ufhar # s HieR! gHRad g5 3R
Tfcra # fafaer gitcmIon o awTaer F4a g3l
T H 9AERT B H Sgrar fear siRemr 3R
yfaTera Aael Ugel @ 99 | 39 afll @ Ada
3R TR Tal dd Ugan & 31awR fHer, o™

D it e o

ATHIToTe ~ATa Bl §e1 fHelT| Fea e P g B
# Y T o Aecayol YRwT & 8| & &l @ 38
7 7T B el I A fawef 7 e feamn 3R
DS Al B 3B Aferd STl A1 &,
TATG! ST 3R WA oA e &
LT 3 Tl A AT Bl STHMT TR dab g ardT|

39 UPR IMoMIfad & HRAT dlbdd o
yfatitE, aMee =™, |ua dded 3R
SFNThadT B gHRTd X 3 TaERE ¥ A
Ih § & |
RIS Eell A SJ31 SRIRA e : ST aet
Aldpad @ WRE WY &, fhg 3@ SR 3R
eTcHd o1 H faomm g TR At
AN SR B! [UTa B FTfad dRelt & | T
TR AET 3R Adhad df Bl & 3D &l 7
fota-foran srcafers delpd el 8 iR Al qen
3AfIeaRY &1 go 9y e de S 8T 81 39
URERdl, Saees! R dRiedis] & e
HANGRT HHSIR Bl &, for ) 3rfay 3R srfaeary
G DT &

3eraTe 3R URARATE 4l T THR AN 81 Agd
& it oRaRl a6 Rwer gu= 3w 3k
INIAT-3METRT TI= B Apdi® Ngid ® fduia
21 399 718 Nl 3R I erdddia & e 3R &
AR BH & S & AT ASTiTcid feeger gHmiad
grgl

g 3R TETE BT Tl T FATA! TighaT Bl
3T §1C 2| 3Tcaferd Al @l 3R FH1eH] &
DABROT AT ARTRD! B UMY Bl e BT
& e fa-fermfor & snfdfes f&al & wma & Gwman
EECIE]

TSI BT STURTENDBRUT ANBId TR ot
fagaaNadr B FHSIR IRl 21 ST TeHD
Tispan gHTfad it & 3R Afcrepar gor uRef¥far )

Afcidae FTa ugaT € |
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Y &, fTURYRIHS U & HRUT &S <ol
ST-Je bt FTeIfHahelT & g 310 et Rl & -
B3 &, 5T Sdiapferss ferTd gfte HHsIR uga!
& (=, 2020 9. 156)

$1 T R BT T T AThad bl R
3R TOTAIT WR U £ | 37: IS el & MRS
ABAATBROT, IRERIAT, Afid g 3R FHAE!
BIAYUTET DI 3¢ BT el df ATl B 1018
HaTS |

ApdlAe MG I TRTT 3R BrRIvomen &
RIS II® & Dard YT HuTd &1 9 | wifd &
ATEM WA &1, Sicd saT 3R 150 & drd A Bl
B PR & S A DI TS PR &, I ITcIb
HEHRET & Mcdlied dRd & dar Aifd-f=mior §
Saees] gHRad BRd &l $9 IBR d Aldda P
B YATE! I T T @A I TTERD 3R
SEICERIGE

THRIHD THG : ISTHIID &el I N FARETI
3R aRefRid & ggraT &d & | FaRee e ST & Ui
STaleeE diaT 8, et fqueht aef 3qe e ot
FHIET 3R 3T Bl ©l d SHRd & TRl B
TggER it g1 & 31K faf¥i= aranfsres ot &t
TiITeIed Sy clichds bl THIISN a1 &1 1T &,
TR B gl 3R g ufeear § 9N oF &
AR Y& TR elebeliizeh HEHIAIT bl g B & |

THRIHD THG : 3 AT ael AbdlDb Jedl
3R e § foafea 8 8, @ 7 I & fore
AR & S &l MARe aibad b dH
fotg-nfsear it A9@ g Rwe s 81 o= 31k
STEAE &l TTd YATA! Ufcreaert &l Srqferd v &
31 3 AR B WrieRY verd 8| fraReRTes
e @ HRUT FAT-1fe ol wrfirdsan et 8, foresy
ArdaIicres AT gfte HHSTR g &1

31: ST & Aldbad § arex! YT
gPd 39 Aolgd W IR FBd & 3R HHSIR Al

D it e o

bl MG P (ReRar 3R f[gead-iadr 39 a1
R R el 2 16 e andRes ardd e, Afas
9 3R STHEAHRY BRIV BT fobd=T 30Tt &

HRATT AlGa H SIS el df YHHT 3cdd
Barg 3R Foiias 8, fog 377! srivomer # faee=
3M® BHESIRAT Aldbdizd Hedl, TRaRI 3R
IR St FHTaRICTa Yy d=ett | 31 gtferay
® FHIYH 2] JUR O UGB AHGTE 396 &
JAYeH, @l W AR eibdd B g DA
3 ¢ | Al FaaaT d Aigha ARTER], Frafira
3MaR® AW, RS Hug-uihar 3R Aga &
[ADAPROT P derar fear e, @ FIeHAIHD
STaeee! Hotgd anft 3R ST Bridwdafs @
faears gl

AT foraeoT  yRaRfAT 4 JUR B Ae@yul
MR &l JIHIad de 3R A Td Bl W
SHERT, Fafid axar-aRieror 3R foxia s
J & B ¥ qfora HTd i Hafad foear s Eddar g,
oy gemar wferaent 31féres Foeaer iR 9= 3avR
amenRa gRT| A1 &Y, oI B TURTENBROT TR
PR FraFvT, TwE Bid aTet 3ETEaRY P mAfHddT
3R MR i & O Ued 9 @lddd B Afde
frgar=TordT ggg &N

RIS Gl PI 30! [ATRERIHD Ticidad]
@I ST B AUl 3R SHRIBRY R
GEPIVT ST TMEC| THB AR, Jarahi 3R
Afgesll & Wde HreR! GHRTd FRA F &
g1 3 gURI & AeIH | [eIadb & aldds ol
R, derar 3R uRaRfdT & dddiicsd ©u 3 g6
R IBA T
frspd (Conclusion) : @@aize ome— ®
TSI el Bl YA 3Tcdd Dard 3R 31ard 81
d Aidpad & AR T FAETRS &d B IR

Yaq IRd 2, TP D HeIH J FHAT B
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ufohaT | il &1 ASTHIID &l ANRDI DI DHacT
Fota-fFmior % afta TEHiaT &1 31aR Ya™ HRd
gl 39 UBR J dibdd d Sdd, wfaehie 3k
SHAT-Bigd S & |

e aelt @ YfHe sgamar 81 @ S=H
&1 feafor = &, Ieiifs It B Miered a=d
&, AT foha &t FaTe R &, TRBR B oA §
ot it v & aur fauer & 9 § 91 )
R @R AqeE a9 @ & 9Rd 3N
TEHIRDIID 3R TgaCT Abd H 3! T8 YFHD!
3R ¥t HE@yut & ST &, FiiTh d AT fdfaera
BT ST TciT=Tered & TUIART Bl & |

g1, JMARD AIdhaa o BHI, aedTE, THad,
FRTENHROT 3R fTaRURTAS sRTar i<
AT A B ToTaT B Ffd aR qH B
37q: 3MATAD & b TSiITcTd &l URERIT, Hfid
Aqa 3R duR® iiegar & Yge P ARG,
AlBda D ReRAT 3R FHIGRNr AeTiiad adl o

FRAI@yUl 3R FHNRE BRIy R ¥R
el 2l

1. 9@, U. (2005). I &a 3R b & Rigid. 78
faeeT : AresaTott UdTe | . 45

2. TYIOR, HIRA. (2010). IGHIID Tl DI FISATHD
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3. TW, BT, (2022). URARI e # fauer @ gfie 3Rk
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feeett : I yBrer. 9. 203

7. FER, 3R. (2017). SEEAT Homel 3R s aa.
feeet! : oo s |

8. ambal, fewiw. (2011). ke R fa i &R
TG G, SIS AT 37ead B |

9. XMSH, TH. (2015). Edad 3R JFIid ad : HRAK
e, gor : Arfaasy ik wmfaie fasm e |

10. g, dY. (2020). & 3iR STESE BT FHT HRAA TSI
A, TGS : YR 31edT UBIRH. U. 156

11. 7, 31R. (2021). foareRT 3R =i Agc : Tefds
Tl DY STATADHATS. feeet! : A ST Uhre |

12. gIER, SN, (2008). Add BT FHafaHIBRT : AsFITID
Tl ot YT, G5 : AT [asT Hehrer |

13. dTed, T4, (2018). WRAMI Aiada A &all df YT 3R
AR, Has : Arfores fasm e uf |

14, Wgar, M. (2019). I5Ifd® &d iR A foem. T3
feeett : et 3iR e yeBre|

15. AT 3TTANT R, (2024). AHaHT AT RIS 2024, 78
%ﬁ:wml

—d—

151




|

R AT 3Neld- AFd Siaard P vh U
HEWRN & foTas el cn =¥ 319+ W1om &t 3Tgfer &t
3R e sl & Aoy & f5feer Twsuae o
A S| 39 3TEIA P! AherdT § fewal Alfee ol
DT AT HE@QU! a1 TN AN  STTA
@I S Tt AT ITGHH DI HIGT BT Tsaterd b
3R RS B HeuAT B ABR W4 Y fHarl
iec o fafim= faeman ¥ sfaar su=ms qen Aes
3R fraer & mer arer AR A1 b1 anrer 9t
3154 3iR 3Tfgeir JaT| FRvT A1fed ag faen & 5
AfhTa 3Hal W 3R &t 8 3R e
Y31 B Feaeieet o ToR | TRdd Bl 8| T”
STCHBAT ¥ 31CHT & TIeh S ThREd 310 I Sfia
@ AT 8] FaTaT & diced fafdre ey atpar ot
@Sl B WA B Dg A @A &l YRA™
N1 3Ny 3 uRkieT ¥ TR0 e o
3% Ufdee dw 3unfd R s &
TEIOTGAT Ye e & wrdr Qifeal @ IRom & 3R
foa|

RO Wifecd &) Ga9 s [gemar g8 & & a8
e Wi ik amfes wia & T e 2
TN 3Tele o a9l STHTee § STaT BRIl
T INfHe & a'T afthia SR A 37aa of 37
IRIBAT BT AW AT N INMUBIRD axqrdsil aT
strer & foparal # srguiRerd et €1 O FwRoT
Bt THE A1 SR HETCHT MEN, STATERene -8,
Y I S 3T AT 37T BT SATSTE B & el
gfccs TURUT BHAGARN, Dieal, AR 3R
HifcIpIRAT B Wl &1 ST Vet Mo TAE 3Maler
3R 38T 3rale den wifdeRT Tfdafdferar 3ik

D it e o

Rd @ aiehi|dn 3negla«a A
fe=dl s @l i

6‘4000&000400

3R aed

31ferfer s, Ty
o9, (31 &)

&0 glo dletst

urcforga fawafaenera, gen

fpId Sl &7 quie HerdT €, 3 3neie ol
HHAIT TTERTS & Udhe BaTl &1 dsTi-id giedIor d
ST 5T A1 RO e Wi 9d & &9 H S
AT 2| SRIETHBR 3961 IGANT T3 ol gte qon
e 31 SgamaTl feeivor & o v € anfdse
T ¥ 39 3R faR o a1 g wRor O
TRPRS B & R Y 9 amrfse e ik
adfddear @ uiafsfad &xd &, dife wgfaan
TSN & e &t & 3R 3de™ & Fart 3R D
IR o wem 31 fawiad &= & w8 A |

RATEAT 3T § ARARUT Alfecd Bl ANEH
980 IS 3R SEIEE IE WEd TE I8
STHSIRUT &1 HeRh HIEIH &1 319 9 T|RaR
JERR e o 3R I R sy @t O a@
RN B AT W STEIA] B BEl a1 T ¥
TR Bt o 3iR e & IeATe S o | gERT O’
arare @i fafaerdr 3R vhar I Aol dRar o
Tt fafir &3l aern faaReRe 3R Terl &
TN 310 39a & axd U o sriaied o
FMUHAT IR PR G 3 AT TRRT T8 IR
PIAI-IE SITET oiE H Hgayqui JId 1| i
79 fafeer axamaaii & 31 HRA gitcdroT et &
i 3T ShieRT o ThaRwl AT B At
<ar &l dter afgenstt aferdl 3k T & TRl @
HERON 7 37aIe B FHARI a7 3R AHIo®
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=TI ® A/ Pl Felqd [daT| iaarl sidt Sitdd &
AR 7 il Bt Grgl Teball 3R FfeRiey Bl gwrfan
ST 3TaTE @ gedT Bl THITUTT e & |

HETCHT e B I e & AT TR TN 7T 9
T MHDATHSD & AT S0 WILN-ar 3rae &
3 AHRUIASD 312 & | e 37t = Fdatia— ¥ 59
gRIAIed w9 § forar onl s9® aféor nhier &
IAIE & R URd A 3TN 37ad-, 796
JOWE 3R ARA BIgl e db & FgHaT B
quie fosam T & 3aTexor @ fore e St A aféor
3MHIHT | TS I EIFPT AT ST @ b1 BT f57h
foan, s 39 IfdT & wnl &) gRoeTd a1 I8
AR $Had ARGTT 8 afcd X AT df
Aafas den daiRes 31k el g & we H=ar
& meh S &1 AT o fb afea Afdear ik
I FoY U6 Rk 9 g &1 3R I8 R 37
RN & AW I §R IR IWR HR T 311 2
e 3T & A quid difcsds wu § Rig R & b aifgsn
BIA BHASIRI BT ERIR Tl afed dEd 3R
3T BT Yl &1 ST+ gite | g RO =
TTIE Bl TH-1b AT 3D (TR a2 Pl {929 TR
R grIar fGars iR Wrei=ar e & 5

37eIe a9+ § anrer fear|

STATERATA & H g o BRY FHEMT ar
¢asd wied 3R ¥Ra @ @let o # fordt T8 3R
ST HRERUNSD 3fel! T & | 9Rd B @ist § 78w
S URA e 3 Wie © S8 e
3TRICH B TTAI3A BT T fageryor fsan € a foeraa
¢ fo foac gfean sndem & dRM 3id # & &
3R URA DI DI ThdT D TERTs I THIT2
& ST B FEROT dM+eb gt Jae o &, Fifes
d 3aRaral 3R FTsTaTer &) faaRemman § yurfad
g AP Al [deeivv] I8 & b RIS daa
SIS &l gicd JNRIG AHITSI® 3R ARGiis
Mt T '3 78S 31 = i sita+ & forg uall 3ik
HERON H JQIe BF VI IR §gd 30d 04 H
TR AR foar siR gansh & IR 3k yenfad
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a1 37 v ¥ uydr Tedr & 5 I de
ARGl @ fore faoRl & aRepa &= @&
3R 9 TS| 399 YR 34T fid & 3 T =X
T & T

X TRE GUTY g S B I & ST I
AeRT 3R 3fer @ gex Frsor 81 8 5 A g
BT B R 307 AqHE, BRAS A B AT
31k 31aTre fée Bt & e+ @1 faxga avf= fesar 21 @
fored € fo6 el St & HaNe & SIaeE A Rd
TafaR em'4 T8 TEROT HITBRT ORI B A<D
3R deTRes q aIfds TR T & {6 ifgar &
1 1Y YRS Huy Y 3add & a9 S &
HERON =1 GAT3il # A IAGATE DI HIGHT 1T 3R
d 37T fEE BiST & HIETH 3 3TRIeH Bl ARG
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vd Ui > HET | Al g8 ORI dEHY g &,
foTTdh 3T TR SURId Wa-faxiel ardbd Ged &

GTHTSTe AT BT ARee Uiaedy a=dr &l fHed
f5RTT & A= & {6, “3SU=ITadR Uh BATDPR g,

3G AT H g @ 3yt g 8, e wu
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3R 31 & R H 98 Ugel & Fow &1 ag g ot
31Rrah & foTE U 3NR U= el B 37 db-idh!
&I TN BRall &, fofe 39 310+ qdafe(aal 3 <t
& 3R G 3R 3104 34T | {B T Hell-HIed Bl
M SNfdBR TR 81" 9 YBR U= AHIToTH
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Te & | o= T&t a2 B Ybe B B el 31aga &
@B 3T & | ST IR o el & fh, “a oEd
ve & Tt vfieRie g @ aifeafRs @

T Bd &, Afchd 398 I Uh BellbR diiad ardl

&, TRT Bad difca”” 39 gfe ¥ fiHegaR o

AT Bl T BTl & | 379 FHIST DI aARATdhdT, TH
& TS 3R sfder ot i ot srf¥reafts oo
®s WAl § A 37T & gl AfeaRe & i w9
Tl BIdT & al gaRT Uit 3R Jaidlctd
ygfra &1 firerr-5ie wu fexars aar 1 3R g9 gfte
I AR A v Ragd & o & geaid o dl I8
PHIATHS THIET 3R e s Riea 31 s1fers
TIRTa 531 g 81 $9aT 40t T HRUT & | Jewa:
I ¢ fob IRgd 30T H Siad & TR0 aRa,
I Al gE-gE B WG B A 89 &
BRUT FR F RN JTRS A9 3R fowad o
TSTTEeT TE god! 8| §IRI @ 91 JE & b ‘Ragal”
® S1ER B TR G&Id: JgaR TG T A B 77
&1 H9R 2 31ed Sa-UR S FIY-H1Y A
AR ®I fe@a™ &g el Mida Riew & o
oo Hi¥a g3 & ‘STel g SR o @i faerm
T GR & | UTSd! Bl §HRT I8 YH &1 6T & 1b
U1 § A1 WH| R, Tl I8 I WE PR oAl
MALIS & fop el Al T2 & FHefeHas [quda o
TP B ¢l gipaty 7 foram 7, ‘el &y §
@ UBR DI GIAeTU Elll & | T a I8 & o 3R HHY
TE Shad @ IRAAHATs & difad IaT AR
feTeepuil b1 3121 STIa-5iT Bl PedT B M H UK
far 3T Tdar &1 39 UBR Pl FTH-TH e
ardfds Siiae & wfaffta s=at 81 ©... dau ¥,
T U 31T URaT & fom 3 ST+ -aed Siidh-3itd
Jod g1 teeat 3R g & TR B Th B
gC gRpate 7 31l v didar # forar @, faaRor
TRAT-HT1 § U Do dl H Ig MiRad & b bredl et
GIRSCRC T

37Td I8 3TN WU @ gite ¥ A amifoie
artaeanst | & A gam &1 a7 el | gemae

BATBR' & 31T8b sexd 2

T H FHTST oo 31reafts & uga= @ foe 39
fRTeT BF 47t QU A BT 3w d o] FHaR 8 -
U WIEhR & aRM Bel, Taoa-dl a1 "o
BITR’ SIS B T A T1em &1 iR_eg I8
FIBR o HHST DI 3UATE AT & STl 3H-TTI
EH O U b &l el 3N FolTdl ol eih
AlaR ¥ v Raga! Xgdr o # 41 fewrs uga) & S8
g aa dE A6, R SNT-a19 & LRI
FRT F & Be™I a1 &1 3101 T TRTe: pai-l ‘SaT
3o & gg’ & e H o1l Sfevic 1a &l B & b
gaM gferd @ Sl 9gd R, geAeN 3R
3FCTIEHIT U1, $10TE 98 AEwaqul o7l axq: Tl
HEM, TS TeA3N a1 URad-foreera s/l ¥ &l
oY 8t 9= AeReT 3R TeATEN el &
ot & 3R BW- B Wy | W v T AT
feott &Y et &1 reror 3R geARH Tey <R o
v Ragal el oY & O G usht &1 @p aw
30T § e g o &Y B &1 fore Ui
AT &, 3¢ SaR H U Ragd! I8! oA’ ggax
gaTem & g ot Ffe agl &RY, e
SNaIHd Bd AR ge13l qe Adaid o
3TTRT STHTETA B SHTUATE AN &, TR IR HAT Bl
e 1 €11 T8l AT | T2 31U 31w T U g
2, o 3t &1 Tfr fyere @ R g s &
ST a1 TTT AR ST &1 O 83Ul Bl Tad
firste ‘adles Alda’ &I Gl ad & | foraeT IRt Ja
TP < g1 @ HIeR et &1 I8 BRI & fob 319
U= e H HAT I 30 B8l adb ggarn

3T 3MaedD el IH= ordr, f5ra=n i afkay &

HGT & WS |
TRd 30T H Y IR INIE Ta AN Bl
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wrqot R & v &, 5 dEr & da oH &
T &1 39 BT A AHa-UTd &F avE A1giod,
g1t Ud Ul It v U Bf it Anie ar §
yfciftod &1 3 e & 4, 39! s 31R 3 aFt
& A 3R 3FleRe 3ifte € 3ik wer Y
ST q R g S Bl T I @
BIATHDAT DI Ap 1t 3D T2 3BT T & | T/0T
THR 3MRIDBT ST &, “faeGAR & & -9 &
UISH Bl Ug Wedl 3T o &l & 5 Bal
raarer 3iR B¥1ew ¥ v HReA a1 78 IR A @T?
T FRIEHT ¥ I T T o U GErg al &l &,
REARACTD e d @R N agase &1 g4
e ¥ IR I1ed = ‘HATHH 98 I TS | 72
31 o7 o, *diddT 3=t # ST, U1 Y &Iar <&l
gl Afes 3o Sfaar ¥ o1, S foiegaR
IEd @ N N & @ & ar g9 faensi @l
AT I B 3U= @ WHY W e 3T
wWrTds &1

30T U cllbd~ad faem & 3R e 3=y
f3emsn &t ATSTR! U AT acb Ter a1 8 U o
fomemaR et 9ad: Bid & 3R TRgd 30T |
D JTIT D dg H UD H IEH P
A-AUR & 37d: {9 B PIATHBAT WTHIID
& 8l Ry, &1 I8 Ul W TR &A1 aIS ¢
318 T A Ue! & I § A U HB DI HATHD
BET T & | TR IE BIATHBAT AIC AR IR HTT B
BB I & TG & Ig 39 o & wR
R W HIATHD & | IR T §AR 34T B Tl
B! g&cT T &1 B 30 3N-U Bl 7T KD I
319 T FFGRAT AT, TR a1 Alelg 7| 3 @ ®iR
R Hiadr g& &l gl 4 3 ¥ g8 U=
HATHS & 3N B DI U GIATHD WY & B 70
3NaTIS I &

SR @ 3T Pl pad faRwdr 3T@
TR FaeTdT 8 | TIied & gER Tl bl g
T 3T P FHEESHAT § bl gl 21 39dT

D it e o

Y= 2 6 3970 o rifotes arott oo fafaerdn 3R
Tafped =i o [Afderdr &1 BefcAd Mo 8T &
TR 39T H HI SeTane & 3 2Hferdl $ote B
T$ &1 v ag foTer TgaR we i & Sierd & | g
g for¥ 3 |g 3 ad € 3iR el ag fored g
TR T URAR 39T H 1 Rl &, foraw gemr-<t
SieWarer 3R FAaTel IRI-SRI HEd & 3R G
TE 3R &1 T T8 3ITHA DY AT & 511 37 TI5ed
ReTerar & 51 <t 81 “T8l &aT § 3728l & & &
<IaT &1 T T &l TT & 98 o e & S}l o1l <
HERI-IRAT 3ERT =T8T BT ATfeT | aval: U=t AT H
30T § SHTHh ST H Hgeh UIRATRa ardieiia
@ TESTAT g STafeicdr e o7 bt 2| f§él 3 U,
BHARAT BIT, g B, T DI [CARTT GBI, U BT
TAl, TVl UMl ORT €A, <dRl &1 I, G&l
HARICTT S T<h UE BTy sifad ol Hoild B
& € 3R o R faie & 3o Tifg eIt &
RIS UG P BRI A&l 7 Fabar| fa=e grRT
TgTh TN & G H 1515 ATad Bl AT &, “HIHT
BT 3T TEST WY 3 B d1e Ugel! IR fa=e 3 &
f&am 21 Sig & WEwTa et seTe AR e
& fo ey arefferes siferant €, fomagmR gaa & a=
Bl AU I91d Tl 2. 7 3, 7 arefties| >
g & famie & 9T U 98 SR e o
9I1d, e&sT U URER WINT &, STal U= ¥ Sfak
PIATHD BT DT TATH Bels &l FTeADpT|

f GRS & T S8l & Aqadal 9 ug
M @ A FRar 81 forad uRERuiadr iR
yaafar, SNTa-MdTcAddT, TadT 3R Tear &1
o AT 8 3TUNDR @ s &
TERT AR g dl Ig o T &, fore® <9 oe 9
T3 B U1 T BT G e &1 g8 o= et
T Pl 9k B Tl & TRRITa ST & 3R 3
FEITGHT & UTcT Y 3TTRawd el & | IR, 3o al
g g b Siaua sneas 59 U= & a1 @1
DI AR 39 ITONE P AN W @ W W B
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31TE™ UTd & U 3D & fole a7 i Uod! &
fore FrRifoeR 7 St & forar &, 3=t 79 3o
B T3 BT ASHR 3N ggdT &, d9T 98 HEH 8T
&, ot o g, 1o 31 SaroT & I8t faml) &t
21 U1 39 57 WRERT 9 e 8T & 390! 319!
g ufspar & digdr @ 3R 95 RART s 21 98
31t & U a¥ie & A1 frfost e @ 3R e o
T3 Ugfadt [qetd &=ar &1 U T8N 3u=ar &
G AR TR TS IR § I8! Hedl & b ag
qr 3T STEl eI | IR 3UIT & UG H 31
@ T FRIER o g €1 ‘Rasar aredfas o
T 2 3R 79 @ HOR &1 Y 3R ot 21 T
®RU ¢ {6 BB snads 39 3R sngfFEanar
3T B P W AAIERIAM SR B 3T D
Y G TH< PR &l R I Pl AGS T
16" A o § Fead 8 39 30 & U gy agre
@Y GFBI UG | HIHT B! fohaeierar IR JATeHRIed
@I 3R U16 T W Bl HH 3 HINT BT Raciarse, ot
FTEEAD & AU FEAM| aRA: TE D
Tr-faRTel 3R & 3R IR U= B e B
foTe TRTaTe! 3 fte 9mre & e 81 el &

3= ITATIDHR P! Hicaadl IR [TaR B ferar
STE| IR 3T o IUITEBR & Ticrggeal 7=
T ST B TR I I g8 &1 TR
SIHT T 37 T8 b ITIIHR Ufdagdl & 79 W
el B Tl SIATAY™ & | T AiiaGd dal 7 Bel dell
H I[l W & WeR B TS 2 e smRer
TINIGR Tt @ 3118 Hrer yferehe 3R STare!
FHATHR] B! IRE DA Uiiag HAT & T8l forad, d
BT T4 3R FTaT foraa & |

eZTaed & fob ATd = 371U U AT&TIhR H gl T
%, uitas wfeca 3% o5 amfsies faver &1 famon
FRATCT U= H Sfa 3R S & aR H giedIo
S8 &1 i Bxar & | &féror srRest 3 ST 3u=ar
Y P T 3R 3T BT HUSIHIE el T,
Faifes a8 & T g uRfaa &1
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SR & fob Ut &1 319 Bact TalwreT o=
T IRAT H T THIT & &Y, TRA BTTHD 7 A
aif-faRIy @ SITT-3MHIen3N, I TR, 3D
STia- U4 A9 AR B G 316 Bl &b B 3 HI
Ao Tidaedr FaiRa 8 81 I8 aad B
yieed Mg @ A IM A S U 5 g
URE & BIC R H 37idT I109 &R B fda9r &
Req 39 fagerar & Y e fofenfawr & s a#m
o vd anfde daRl’ & ag ¥ 9 dt
Rages’ @er1 ST &, 579 i e & o
< 39T §3TT Ah STal (ST~ UTall &, T8l 3Tt fo ot
30 1T 9 ST ot 21fep W FRId R & | 379 Uh IR
HERT HIF HFRT &1 I ST IR+ A g &
Th e HeM &9 S 81 foelegAR g ol
SHiaar ‘A HIc TG B 376 H I g3 e’ A
HB URHAT TR Aa &F HE T o-
"gg aXATS dTet el AR P! aRE
T [eTTeT 3aTER0T &1 S8 BITT HHI
W 3d- axdTot Ragfhdal IR |
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TE HART A e ohTaT 8-
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BIERT
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ofeEfe 31919 | IS J[UIARUT db BT B

g

RIS (Abstract) : g @1 3P s T & fveg: v Sefapiores wend . 3*;"‘5 S
I T RET 2| 1970 o &=Meb | STeT 159 DI THIHT 61.9% HTETal TRIe! X & B
I STta= ITa R & &t (Planning Commission, 1973), 9&! fUtet & agie! | o Yo Bietst

Tl ITIHRT S&ea @ T & | el 3TN & SE3MaH! IRid! gadids (MPI) urefergy fewafdener, ge
® 3R, 2015-16 ¥ 2019-21 & ALY f08R = <21 # H olig YR &3 1T,

5 X1 2.25 RIS ANT IRIS) & STTeT & SR 1t & (NITI Aayog, 2023) | 3% 37afer § X159 @t TRIST &x 51.
9% I TR 33.76% & TS & (NFHS-5, 2021)| Tl &t sRrAame areft off Hisie &, afess g
gfaemsi SR fSstelt, Taosar 31k S o Gervrar = 53 uRad= & g Yfiet e 2|

& f8ig (Key Points)
* 31yegd RRTaE : f§&R = 71 urta auf (2015-2021) A Sg3mAT TR & 18.13% ot Rbis BH aof Bl 8,
ST aeT A fopeit oY X1 gRT &Y 718 as iy IRTde & 9 U & (NITI Aayog, 2023) |
o 3Rt f57e : faweor & 3I9R, qdt guRvT 29% Bf fIRTGT & A1 FAHS Y& B aTa forer e,
forTeh a1 HoTor_yR 31R T # 4 Heaqul R <war T & (NITI Aayog, 2023; NFHS-5, 2021) |
o TEN-TTHIOT fATST - &R 3TEEl ¥ W & T ge HRIEY 13.71% @ <gHaH R R Ugd TS &, St 390
faoRieT Swiae &m (SR SRR iR givTa) #ag Srgara 31 1 50% FFR S g3 & (NFHS-5, 2021) |
. F‘I’IBHTEHTHEJTWT:Wﬁﬁﬁﬁ'aﬁ@mmeadcount)ﬁ?—ftﬂiﬁ’f%@%,ﬁﬁﬂwgﬂﬁﬁﬁ
# TRI! & AT (Intensity) 3147 Y TP §81 ITTHSD A a1 §s & (Alkire - Foster, 2011, NITI
Aayog, 2023)|
o SiferTa uTa : FRIDIT THION B MR W $ AHAT Bl I 319 IR IRGR & A1 e’ BRI
3R Bg TRBR B R ISR (SR PMUY 3iR PMAY) & Ateas 3 fasiett, waeear 3k waws e db
Ugd H 8¢ fdIR &1 ST & (Bihar Economic Survey, 2024)|
Hifefeas ud eftreRie fawetson
fyeR & TRIat @1 Ui uRved dact i srumal ao A =& a1 2, sfew a7 situfafie gimor
3R TRETHSD STen3T Bl v Tiat FFer & |
3itufrafe foxra sikk silaRt awen :
fErR & TR & 512 fsfeer o= & kM FITllEbe TS IR §aled’ (Permanent Settlement, 1793)
yorent H FifEd &Y | 39 awerm 3 U URH) SNUIGRT STHIaR! ort @ 51 faar, f5m foeR & oY nems swrst
DI FOTRAAT 3R 37¢f-TH S=TaT B TUh | BT & (Sarkar, 1983) | BicgTis A1edr gd1d & o6 301 SR o
TR ‘31férey 3cuTer aTel &7 & Jedax ‘S dIicid J14Td’ et & ® uRafdd & man|
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Tad=dl ® d1E @I fRURET (1973-2005) :

1970 & TH H 98R B 61.9% 3METE! TR IG@T @ A oY (Planning Commission, 1973)| TchIels
ifefcad fawet 3R famrT srfenfedr 7 ffeR @ ‘awRe’ (BIMARU) I1at @ SIoft & 3@, ST&f TRIe! T
RGBT AR TRAATHD RRRAT (Structural Stagnation) & & § SxaT T &Y 1990 & 2005 & &, TRIa
R H fR1aC & 71T 31T ST T 3R AR AT B STHe B STIAR T8 54.4% B I TR W &1 @l
(Tendulkar Committee, 2009)| 39 HIARES W T (Migration) fSeR & arior srfcawen ol vh sifard
frrafa &= |
TS FUIRY 3iR doTRes gaea (2011-2026) :

2011 B a1, f9eR & 3N fawel & v g1 daTRe uRad smaT| TRISY & Bact ‘=IFaH 3T’ & B9 § &,
gfcd ‘SE3MTATHI 3TH1@T (Multidimensional Deprivations) @ 9 H G 3T T (Alkire - Foster, 2011)| 154
WRBR @ A1 Feaa’ Hriwa 3R afear wd erar Tag! (Shfawn) & wreom & arior 37 # Mot goi
1 feioT gar|

TFaaw AiREd! (NITI Aayog, 2023) T8 Rig &=l & b fagR 3@ 39 UieRie sigar @I dig ol ¢
fSsTelt @Y Jucteerar, e $eM 3R Uad MA@ W 3 39 AWIee dM-aF & #eied ot & i
3fiufrafere e & s el gg eiaee uidRor auiiar & b feeR 3@ ol srefaawn (Subsistence
Economy) ¥ Fdaax fasm arefedwen’ (Development Economy) @t 31X 3R & (Bihar Economic
Survey, 2024)|

feR @ 9 Gral 4 e : ugad (2015-16) S9FT 316 (2019-21)

faem uEe TR % 318 TR % T GUR (1)
(2015-16) (2019-21)
TeAT 24.35% 13.71% 10.64%
gdl TqROT 64.13% 35.13% 29.00%
(T 31fereD)
TSTFHRYR 49.34% 25.21% 24.13%
T 53.68% 29.74% 23.94%
R 52.12% 31.11% 21.01%
HTAYR 44.20% 27.81% 16.39%
gfofar 63.38% 50.70% 12.68%
3RRan 64.44% 52.07% 12.37%
foperTst 65.11% 48.31% 16.80%
Hrarer 63.46% 43.22% 20.24%
g™ 40.75% 26.72% 14.03%
HRUT (BURT) 40.85% 24 14% 16.71%
TR 46.12% 25.10% 21.02%
GRS 59.83% 41.74% 18.09%
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A 51.52% 34.70% 16.82%
ISELE 35.84% 17.41% 18.43%
AR (37R1)  39.51% 19.31% 20.20%
TR 37.15% 21.84% 15.31%
rear 45.41% 23.23% 22.18%
HicER 61.64% 44.33% 17.31%
iR 38.60% 24.46% 14.14%

Source:MPI;PROGRESS REVIEW 2023,Pegno 106,1070

T B A1, RIS B a6~ D GredIvl B oud ddING §aamd 39T &l 1990 | 2005 & a1 I
ARIATHD T3 3 ST IET, el dgaid) FHId @ AR TRIE &R 54.4% TR R AT (Tendulkar
Committee, 2009)| IRITAH FUTARVT 2011 B T& I G| fSSTeh B FerHaT, A FHea’ SRt A=
3iR ‘Shifdar (Bihar RLPS) & HIEH 3 ARG ARIB®RUT = 3% ATHISID AT -G D Horged [dT 31T &=l
HYSIR T (Bihar Economic Survey, 2024)|

SEIAT! TRIS (MPI) @Y 3TGIROT €6 0T Uil

UTRUR® 3TI-3TeNRd TR & fausia, MPI wared, fR1er 3iR Sfiaw TR @ 3THIGT &1 A1 ATa & (UNDP -
OPHI, 2023)|

ORI A - SEIATH! TR GBI DY TUHT 3TEHRIR-BIRCR (Alkire-Foster) TG U 3MEMRd & (Alkire -
Foster, 2011):

T & A1, TRIS B GG B Gredivl § dalRas gactd 3MaT| 1990 & 2005 & i 59 IRAATHD
qTEN3T & STETa &, STal dgedR A B AR RIS &% 54.4% W RRR oY | aRafdd FiaRor 2011 & d1&
I 31| faaTelt &t gereran, < Freaa SR drsei 3R Siifaswr & Aieaw & Afee [eiRbasor 3 39
AT ATH-TT P TSI [hdT 311 G2l | HHSR 2T

SEIMAT! TRIE) (MPI) B} 1GEROT € TOMT Tegfel
TRAR 3T-3MmenRa TRt @ fauid, MPI waTee, fére 31k Stae TR o 3197dT T rfed Ha & |

TOTCH T : TEITATH! TR FADID DY TUMT STeHIIR-BIRCX (Alkire-Foster) Tghd TR 3menRa & :
MPI = HxA

J H(HeadcountRatio):Fmﬂuﬁ%ﬁ@mmﬁﬁﬁﬁl

* A(Intensity of Poverty) : TRIat & 3iRd g I AU & fob TRig aRar sitga= fosam wfeera anfRa
AM®! (Weighted Indicators) ¥ afrd & (NITI Aayog, 2023)|

e HRIVUTET (Methodology)
39 019 B U rateerd i3 aner agfe (Mixed Research Methodology) &1 U fosar T &%

1. SR®IA et : 1973 | 2021 Tab B AT STANT 3R T 3TN B 3MHe! BT JerTeHdD 3R e
eI (Planning Commission, 1973; NITI Aayog, 2023) |

2. MPIgfeamIvr : Tared, fRrer 3R shad TR & 12 AT (S 10T, Ihelt e, TaeedT, 3R 86 @) &
gew faegeryon|
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3. &y fazeyor : fogr & 9t 38 foran o1 wimifcres 3R aiReara aviies=ur aifes &3 fasHansi & gwHew 51

b |
ifr 3 & 3B (2019-21) B IFFER Fren-ar Reufer FrafaRaa 2 -
fotem Headcount (H) % Intensity (A) % MPI(H\ times A)
qeHT 13.71% 42.10% 0.058
faam 17.41% 43.15% 0.075
HISTR 19.31% 43.30% 0.084
HTFBRYR 25.21% 44.52% 0.112
RG] 26.72% 44.20% 0.118
T 29.74% 45.10% 0.134
gdl JuRoT 35.13% 46.20% 0.162
3RR 52.07% 50.12% 0.261
gfoTan 50.70% 48.90% 0.248
foperat 48.31% 49.50% 0.239
HEOGRT 47.10% 48.20% 0.227
NESl 41.74% 47.10% 0.197
BICER 44.33% 48.40% 0.215
Trare! 43.22% 47.50% 0.205
AT 34.70% 45.80% 0.159
SRR 25.10% 44.30% 0.111
TR 27.81% 44.80% 0.125
R 31.11% 45.30% 0.141
retar 23.23% 43.90% 0.102
TROT 24.14% 44.10% 0.106
doment 23.40% 43.95% 0.103
iR 24.46% 44.25% 0.108
AR 30.50% 45.15% 0.138
S 38.40% 46.50% 0.178
Tarer 30.20% 45.20% 0.136
ARmaTE 24.20% 44 15% 0.107
IR 21.84% 43.70% 0.095
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YT ST 22.10% 43.80% 0.097
STEFTEE 22.10% 43.90% 0.097
EYRT 26.40% 44.60% 0.118
RN 31.20% 45.40% 0.142
Bia) 36.50% 46.10% 0.168
ECRIED) 37.40% 46.30% 0.173
Rmaex 38.20% 46.80% 0.179
3RaA 23.50% 44.00% 0.103
DR 30.10% 45.00% 0.135
Uit TR 41.50% 47.40% 0.197
et 42.10% 47.60% 0.200

Source:MPI;PROGRESS REVIEW 2023,Pegno 107

IR MBS B Y&H 7T B R 9eR @ faewr dAfsa 3tk aota fawwanst & dea § Frafaad
Hecayuf Fepd 3HR &= A 31 &

1YY IR 3R ‘gl TR0 HisH : STT BT FaH UG Ued] YdT JUROT &1 Yaz= | T8t RISt df ax
29% ! YRI TRTaT asf &F 7 & (NITI Aayog, 2023)| Ig a@IdT & o5 Aférd TReRT A1l (S AT
R 3R gFaTEl @fa) = 39 & H R ST THTa STeT & STal Ugel 3THTd ol T 3 oY | I8 e
3R & ‘DHd-310 BT (Catch-up Effect) BT U6 3P 3ATERVT &, STal [UBg & dig 1 I IR IR & |

faT @ e : ve1, Ria 3R HISYR : UeT (13.71%) 3R R9am (17.41%) 519 forel foeR & e agg o
FAPR 3R & (NFHS-5, 2021) | TeT o FWheTaT T 3R IEXIDHR0T 3R a3t o fawar €, Siates Rram 3ik
HISTGR (3TRT) o7 &l § IFCH gPHE! (Remittance Economy) 3R SR ATERAT & = TRIa! &I HH B
¥ 38R o1 HM fbar &1 7 o1a H geR ol X R iR o &

TR $t figen 3R 3rRon @) Reafer : andet ¥ W & 3 3RRan 7 daa vt 3ifers et arer fsfer & (H =
52.07%), Sfcch al TR F digar Y Tawr 31fereb & (A = 50.12%) (NITI Aayog, 2023)| 39T 31 I8 &
3RRT &1 vab 3iTd TRig TRAR e 12 A=) & 3 3ne 3 31185 (6 | FTaT) 37147a) BT HIHHT U A1 HR
ik

e 31k Riam &1 “et-ge Rt dise - ue 3R g 3R f5rel o 9 daer e ot e FH s &, afeds agt
TRIET B T (A) Y 42-43% D TR & | TE 20Tl & fob &7 foTell & TRIG @NT 316 ‘Tg-3141d’ (Multiple
Deprivations) ﬁw%ﬁ%ﬁﬁw%&mmﬁgﬁuﬁgﬁm@@% (UNDP -
OPHI, 2023; NITl Aayog, 2023)|

Hrrae 3k SN & B el : faweror & v fadee gar 3RRAT (52.07%), 9o (50.70%) 3R
fomeTTIST (48.31%) SR foteil # famad & (NITI Aayog, 2023)1 Taft &1 f57el & Y 12% & 16% & i R
g &, TIfch=T IBT 318 4t 3TN STETET S3TATHI TRId! Bl TUC H & | T J& BIRUT 3+ &3] df Hinilferds R
(TR-§R 3T drent §1g), By fawemee 3R Rien & g e @ smma &1 8l TRt & <igar JHa”
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(Concentration Effect) 3101 &, foi @R =1  ToTe 3171 T8+ &xaiery ol 3aedad &

RS Dl § YR : CATHIYR (-24.13% ) 3R SRR (-21.02% ) B 37dg! § IR T8 A HRal & [

R 3R Ae foeR & mRes dal § 3nfdies niafaferay ® osh 3 &1 g fofelt ¥ agamard Wiet & ‘Shad wR'

(Standard of Living) WWWE@H\H@I PR {53 & (Bihar Economic Survey, 2024)|

o gy g foTell # 41 12% 3 16% & i IR g3 2, lfcb=T T8l 31a 1 317l 371aTe) Sgaam! TRiai) bt T
HEl

o TG I BRUT S &1 o Hiiferds Refer (SR-IR 314 arett a1¢), B fawemo= iR e & g g
@1 34T &1 T&T TRIa! BT |igal Y91/’ (Concentration Effect) 31 &, ot ¥ &= & fore 31féres me
BTN DY JMTTIDBAT & |

JUR G| ToTa< (Intensity of Poverty)

3nael & T & fos foar & siftraren 3l 7 20% & 31férd @1 gerR asf fosan & (NITI Aayog, 2023)| T dad

33 # gl 1, afcs '3Re fbue’ (Asset Creation) &1 RO 8| 6 &1 31d, faaTelt @ 3ucreerdn 3R uad

Wﬂfa%ﬁlﬂfmﬁgq%ﬁﬁ'Fs'iﬁé’%]:r?iﬁ?'(DeprivationScore)aﬁaﬂqﬁWﬁmT%‘,%Iﬂﬁmaaﬂr?ﬂﬁ

(Intensity) H SeeTE=11T BT 38 & (Alkire - Foster, 2011)|

foreapet: T e T e & o6 foer & Wia) 319 v ww A6l @ 59 &1 ufkaHt 3iR Aea um st |

TRIST T B FWR 36 TET &, STafcs Ia-gal 9 arelt oft Fepwor el & 2| 3nfies gfte 9, fogr s wafgaa

(Survival) Jf ‘SdeU¥c’ (Development) ! 3R §¢ &1 & (Bihar Economic Survey, 2024) |

HiferTa e B 3iR 50 TRBRI BT HYTH U41G :

S8R # Sg3mam TR (MPI) & 3Tdal # il PTG BH! 378 &, 98 B& 3R 5T IRBRI DI I

TTSHT3T BT U AYh URUTH & (NITI Aayog, 2023)|

R0 TROR B TG Bed : 1 Freaa’ iR amifars gra

* R T B 3T : 3 Ao A ST D WA Hdd Bl AHRIHD ¥ 3 YTiad fobar & | 57af ueet Ik
T o} JUCTeera =IAeH 2, 376 TE 95% 3 eI TR b Ugd ol & (NFHS-5, 2021)|

o Siifacer (wfeen weRpeRon) : fJeR @ ‘SHfdwr (NRLM) & d8d 1.2 3018 3 31fei Afgemsi o wad aeradr
TRI ¥ ST T, oy 3ifcr-TRie URaRT & 31 33 H 30-40% i 3R §s (World Bank, 2022, Bihar
RLPS, 2023)|

o fyoTelt 3R e : ‘&R TR fTsTen” At & Awa fbaraam & fasiet & 3rumd arel uRary o wvear & 90%
J 31f¥re oI TRTaT asf o 18 (NITI Aayog, 2021)|

Bg WHR B TE Had : gl gian 3R i ©R

*  WETFHA MG AT (PMAY) : MPI & ‘3TaRT §isdhe] § YR BT 93 ST $1 A1 1 o7rel &, foresy
B ABHMI B T aTelt TGl H 15-20% @t BT 31T (Ministry of Housing - Urban Affairs, 2023)|

* S 9RA e (SBM) : IT9eeaT Sadal # LieRid GoR g3, 2015-16 B 25% &I el H 2019-21 A6
iTaTeTd & Ugd 60-70% B UR Ugd T8 (NFHS-5, 2021)

o UEIFHA! 355901 Ao (PMUY) : @HTUBM & S84 B A IR [§8R 7 30% 3 3118 Bl ThRIcHD dacid
gt fosa &, foram Tareear 31k STt R &1 &t 9&d= 1T (NITI Aayog, 2023) |
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HYh TR WY 3R dor

* P HRA : WRF R 8 dTel ‘373T 3170 Uidbe’ T bl BH B H 39 Aloil B T85! YT & &,
o=y aRaRT @1 Fafdseam o1 & SieT & gRaT et (PM-JAY Report, 2023)|

o OISO R : SIS Bl B YGEIHIUT H ‘TTeT UINoT 3R Fapet JURATT’ & Fabcdl # 10-12% BT IR
S@I AT & (NFHS-5, 2021)|

9. NfeRTe EXTAT : B 3R 5T TSR BT HYTH UHE

[ER H 3Tl TRIa! (MPI) & el H il LiTeRId BHI 315 &, I8 Bg 3R A5T TRPRI P UFIID

IISHT3 BT U Y URUTH & (NITI Aayog, 2023)

][54 TRBR B THIAT Har® F1d Heaa’ 3R Aot gRe

o R 76 B 5T : §9 D11 = MPI & ‘TISTeT Habdd Bl THRIcHD 0 ¥ JeTfad faan &1 et ugel g
T o} JUCTERIaT =g 2, 376 TE 95% 3 318 BRI b U5 gl & (NFHS-5, 2021)|

o Siifawm! (vfeen weifpazo) : [HeR & SfA®ET (NRLM) & & 1.2 BRIS & 31T Afgenail & 3ad Aerdl
TRI ¥ Sirer T, oy 3fc-TRiE URaRT &f 319 31 § 30-40% &Y 3T &8 (World Bank, 2022, Bihar
RLPS, 2023)

o footel 3R 5@ « 'R &R ool Iiom1 & T foparaa 4 faaTell @ 3141d dTel IRART o T3 H 90%
J 31i¥re &I TRTaT &of o 18 (NITI Aayog, 2021)|

DE ROR & TG HaH : gl gien 3R e 7R

* FEFEA AR A1 (PMAY) : MPI & 'START isdbeR § YR &1 I 31T T Al ol 31 &, o
Ho B! H & dTel 3TaTal # 15-20% I 8 31Ts (Ministry of Housing & Urban Affairs, 2023) |

* TS WRA HTH (SBM) : 2T Faad! H UiieTRid GUR g3 2015-16 B 25% &I JeT H 2019-21
T ITaTerd ! Ugd 60-70% & IR Ugd T (NFHS-5, 2021)|

o PEFHA 355901 ANSTHT (PMUY) : WHT Th™ B S84 ® A IR f98R T 30% 3 311¢1h BT THRIHD Secid
ot foparn &, forem e 31 sfiae TR &1 &l 9gaR &1aT (NITI Aayog, 2023) |

HYTh TS e 3R gy

* P HRA : WRG WX & dTel ‘373¢ 31706 Ui’ T ol BH B A 3 AloiT & Ia! YT & &,
o=y aRaRT @ Ferfdseet 701 & ieT & gRa fHeft (PM-JAY Report, 2023)|

o OISO AR : SIS Bal B GGEIdRUT H ‘STeT UINoT 3R Fapet U’ & Fabddl # 10-12% BT IR
@A (NFHS-5, 2021)|

T GUR [DAD : b JeTIAD Ieip!
Fadd (Indicator)  NFHS-4(2015-16) W319Td  NFHS-5(2019-21) H3TH@  FUR &l R

CIIRCAE KA RIS 93.6% 61.1% ERGEERGCIN
3T (Sanitation) 78.4% 50.6% efierie gor
fSrsTelt (Electricity) 39.4% 3.7% T guf gaR
3MaTT (Housing) 85.3% 75.1% HEIH YR
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USTeT (Drinking Water) 12.1% 6.1% 3BT GUR

Source;NFHS-4(2015-16) and NFHS-5(2019-21)

3Te BT I8 faeeTyoT T TR & fob [9eR & TRidl dact 310 §¢- & & &l §g, et 37 g-IaTal 314l
B R T A B gs & ot Nfeal I v TRIg IRIR & Tga™ A1 I3 B SHAT Ugd’ 3R D DY T
ISR & T = fTER Pl 2.25 RIS AN I TR § §TeR e § 7ea o & (NITI Aayog, 2023) |

faeR 3 gfrarc gfaensi (s, fastelt, ) & A TR 2HeR TbedT uTs &, aifesT MPI & 3iidbe) o ged
faeciooT Tg oY qdTe & 135 3raft off 'dwor (Nutrition), ‘frem 3k ‘0 safes smar S &l o 1! o aTa! &
(NFHS-5, 2021, Bihar Economic Survey, 2024)| 37Tel TRUT # f9&R & glratu 0~ TRIF & 37 wu |
T 5 5T & fere ffeiRad o ded 3o e

iSoT 3R R JRaN R fHeE A’ § B

ST & 3R, foaR # 3741 0t HUIv0T 0 8! a1 & | =il 3T ot RIS & 3R, 59 H 0T Ja¢! 37491a

TRIS & THE BRI A A U6 & (NITI Aayog, 2023) |

o GG : IHATS! Bl D 3NEYTB M-IzeT’ H aaer1 anm| e urgsx’ a1 ‘daiRy faaror & gt w
R R 1S U 3MER (S T@MT, HieT 3161) & qea1g Hist (Mid-day Meal) &1 &= §=1
afee|

* VST WA : 71 o & (MMR) 3IR ST6T 5 &R ®1 HH d=1 B 1078 TTHIOT &A1 H Tertiary Care (faeisst
ferfdses) B ol e F@TH1 & (MoHFW, 2021)

Hiy-3nenfa sienfi@ia<or (Agro-Industries)

[S8R T PN TET 159 7, o TRIdl a9 b G el aNIl o1d I [ Ao’ & Jold ‘FTHl’ 7 &
(World Bank, 2022)|

* GHE : 5T B 'GF ARG &' B 00 H [qbRId BT AMEC | FAFHIYR Bl it GUTAT-BICER Bl AT
3R HITERR & 31 & foTE RIa TR R TRIRGT GHeH FRTHT T1Ee dTids fhea! ol 39ab! Heiet ol 3fad
Wﬁﬁﬁ?@ﬁﬁﬁﬂﬂﬁﬂﬁ(ﬁhar Economic Survey, 2024)|

fR1en o ura 3R dd-id! Biere (Skill Development)

MPI 3TTdhgT # Faet SURYITT’ (School Attendance) A1 JERT &, TifdsT ‘AT 3M3CHA' (FRE- BI ToTaa) 314t
o I 31 & HH & (ASER Report, 2023, NITI Aayog, 2023)|

« gHE : ool § fSfioea aHn @ sifard s 3R 3T e &1 9 @ AN (Market Demand)
g1 fS8R @ &R 37HSd (Sub-division) ¥ T Skill Center BT ATEE 311 T3TTE (Al), STT TATcICad 3R
DT o1 YIS Dier |

Herae iR S &3 & fore “sTe-7h fawr diser’

ariaet = T fosan & fos sRRa, gfvfan ik faserst si= fotet famra ot dis & die & arifes gat TRia o digar

(Intensity) 48% 3 317815 & (NITI Aayog, 2023)|

e gHE:gd &t & fere 'Special Economic Zone' (SEZ) 1 F=mior =T anfze| mﬁd—arwa%%uqﬁu‘faﬁ
SiTe (River Interlinking) @ Wistaed § dlafl AT 81T dTich & ATeT &1 aTel 3RET & 37T JHa™ Bl AHT
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ST |
H&H ©d a1y JaR (MSME) BT qerRex fHmfor
fSER & 89 aTel e (Migration) 1 b & fole RIMIT TR W ISR o 31T 2|
o G4 : AETg 1R oRTA @ et 1R ‘3itenfiies devex’ fawRad == anfee | 31 o & Sase e &4, ue
@ 3TTU 3TTec] UTa 3R FIR-URTETR H e va gieied Ferwex (Ministry of MSME, 2023) |
urdl a9 3R @&y aifera (Strategic Vision 2030)

BIGHd & AATTD HeH 3raféra aRom

vl caf<h 3T H&H ud oY JENT (MSME) UeTTa H 50% b DI HHI
FERCY I AT (World Bank, 2022)

5o HICHTES 3T 3R RIFR- TUYOT Joh Fau 3R
UIYd 3TER I fae=oT S8R A Yt

fSfioca uga TTIOT Steds 3R fSfoee areran 3ik
YR e’ fawR $-Ta-9 § gl

gothTd &g 7ot Feraer &1 wreares iR ST 31T gg 11 foty’ & W1y e
e da* &1 fmior ISR o

fIER TRER I 31§ ‘HEAUIGR! AN (Welfare Schemes) 3 3T §¢d< ‘Yt AT (Wealth Creation)

arett el IR &1 &A1 @R | 19 dab 159 § a1t FHaw1 & o 3deT aTama=oT =& a4, a9 dd Sgammar!

TRIST @ 3T ¥R B FHTG BT g1 &1 (Bihar Economic Survey, 2024) |

e : foeR o sgamam ! Ria & faog Fay 3R wiaw o wHa-m
IR 3Tbel 3R fAeeiovll HT FHER T T HRAT & 1d 8K 376 39 URed STsar & R 3 aex 3

ol &, T3 39 aoe a0 TRl & T § SIS @ oA7| 1973-74 K 61.9% ' HIIGE TS (Planning

Commission, 1973) ¥ @R 2019-21 H 33.76% TP BT AW Had ARADIT JUR =&, dfedd [TeR B

HTIfTes-31Tes G o 3T TeR AT TaeTd &l JHToT &

Sel-3menfa ge fre -

o HHfE® FuiaRoT : e GE aul § 2,25 BRI @ & TRid! 3 aTex Haem a8 Rig axar & 6 gfand e
(T, fotelt, Ul R o T e &3’ &1 @Y 319 FHIST & 3ia¥ JHeH adb dgad ol & (NITI
Aayog, 2023)|

o &l fafdera SiR faewer - fagetyor & g 35TR g1 ¢ fob o @ et 4 vep ¥ Hiiferes 3R & | STel
TET (13.71%), RIaT (17.41%) 3R WISTQR (19.31%) S f35et It aied! & <ie U <2 &, agl
Aeraet o foret (SRR, givfar, faerisT) & TRIa & ‘dgar (A) 374 9Y 48-50% & i U THR AT
S g5 & (NFHS-5, 2021)|

* YR P! YOG : Yd1 TIRVT (-29% ) 3R HAFBRYR (-24%) 3137 f57eil # 3115 <t FR1ae Tz q@iieht & fob 5@
TRERY AN (1 Freaar, shfder, 3ssaem) &1 gwdY fbaraae gar €, ar ‘dd-317 ¥y (Catch-up
Effect) & AT 3 UGS &1 Y I 11 311R9e 3 3R i ATl o |dhe! &

A1 g0 :

gy '\gﬁﬁmﬁ @ 4@’ (Living Standards) ¥ YR g37 g, ofep faer & foe arrent o861 ?ﬁ?ﬁ qryor’
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(Nutrition) 31R “T[oTaaTqu R1&M (Quality Education) & Wi TR &1 eRa H IR MPI & (MPI = H \times A)
I8 A <l & 1 319 &X @ad TRIST @l 9T (Headcount) B @R TR &l =1al, dfcss TRIET & THRAT
(Intensity) T AT B @ 7T ‘BY-3TEMRA SieNiadidRor 3R FIT I 7@ (Local Value Chain)
& FrmfoT W €am Bled BT 81T (Alkire - Foster, 2011)]

aifer fewoft -

By d:, fIER '3TH1T | 31aR’ B 3R FHHUT I 2T 2| afe Aiad o Ues &l & fore ‘ara-fafre fasr
HTSe’ UTAT ST 3R Ueom &l Jdb & ol MSME derved faatad foe 5T, af ag o ) =& ofe faer
RT3 AT & 3T & T H IR T8 ARADIT FUR R B SIS YATHRYT I daet Tgel! Al & |
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Technical Methodology Notes

1. Headcount Ratio (H): Percentage of the population in a district identified as multidimensionally poor based on the 33.33%
deprivation cut-off.

2. Intensity of Poverty (A): The average share of weighted deprivations (out of 12 indicators) experienced by the poor. Higher
'A'indicates deeper poverty.

3. MPIScore (H\timesA): The finalindex value (ranging from 0 to 1), where O represents no poverty and 1 represents universal
absolute deprivation.

4. Indicators: Calculation assigns equal weight(1/3 each) to Health, Education, and Standard of Living, further subdivided into
12 indicators (Nutrition, ANC, Schooling, Housing, Bank Account, etc.).

1. Intensity of Poverty (A): Measures the average share of weighted deprivations (out of the 12 indicators) that poor people
experience.Ahigher Aindicates more severe poverty.

2. MPIScore (H\times A): The finalindex value ranging from 0 to 1. An MPI score of O represents no poverty, while 1 represents
universal absolute deprivation.

3. Absolute Improvement: The reduction values shown in the tables are calculated as the absolute difference between NFHS-
4(%)and NFHS-5 (%) data points.

4. Weighted Indicators: The MPI calculation assigns equal weight (1/3 each) to Health, Education, and Standard of Living,
further subdivided into 12 specificindicators including nutrition, schooling, housing, and bank accounts.
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HRIET : BUTZaR1e XY] fet Hifeed & @ aiifees
FABR &, foHd Tgamn & gror siae,
ANB-PIct 31 UGl BT 31cdid Fald foroT fHetar
g1 3 aifec ¥ gafaRor I+ 31d IR &, S
e, AfGAl, a1 3R STHSiaT & did 31 Aee DI
gTod BT | BOTRaRAT U] & Sifecd # Hell
araet 3R Rt aRaem § 4 STa-siad-gRaTe, sia
fafaerar, aRRerfas dqem sk =g Tela &
AT & Raas Fud a=A & I8 WMY-uF 0] B
e & Ffed wafaxoia oa=n, 9aa Ao o
3TTEMROT 31K FIeB-TaTaROT el Bl AR FRAT & |
I T : GATaROT T, SAaferabar, TiRiIfcray
FIE, HOTRERATT U], FETRIUUT, Ha&T FRE0T, el
yeer, Sta fafaerd, a1g Hebe, DI 3iard, TRl YfH,
I ARPIcd, STeTaTg URACH, Ad [dbra |

TRATAT : HUTRERATYT ] (1921-1977) 9 37
3TN 3R ®EFI 3 HIEIH ¥ YUl URd B
G| 3P el TPt 3R 7 & weaiar deg
@ I@ifhd T 8| ol gfc ¥ wafaror dact
9 81 3 B waiaRoNg e /siearg, aRacH,
TERIGRUT B AR H BUNTaRATY 0] HT Hieed 37cdd
e g @ar g1 Fd e § Fia
UIRRRIf® HdeT 31t & Al & FaTe= ot
feem g 21

1. ‘¥ 3iTee” : 91 iR oy iR Reuforast -

BT 3iIeT (1954) H HIRTT 3ie BT favga T &1
¢ 3R AeMRY &1 guiH wafaRoi Hae & 3R
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