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The declining fortunes of Urdu newspapers seem to be 

reversing as major media houses are beginning to invest 

in Urdu media. Largely catering to the Muslim 

population in the country, its impact in terms of 

representing Muslim interests and shaping Muslim 

opinion is enormous. Domestically, almost all Urdu 

media outlets regularly highlight the theme of Muslim 

victimhood at the hands of the Indian state. 

Internationally, these outlets are consistently critical of 

Israel, the United States and the West for their 

propaganda vis-à-vis international Islamic terrorism and 

adverse foreign policy towards Muslim nations. 

The Urdu press is the third-largest language press in 
 India, after Hindi and English, in terms of reach and 
 infl uence. Urdu newspapers and periodicals are pub-

lished across India in 16 states and one union territory, the 
most important being Telangana, Bihar, West Bengal, Delhi, 
Jammu and Kashmir (J&K), Karnataka, Maharashtra, Punjab 
and Uttar Pradesh (UP). Geographically, the most important 
centres for Urdu newspapers are Delhi, Lucknow and Srinagar 
in the north, Bhopal in central India, Mumbai and Aurangabad 
in the west, Hyderabad and Bengaluru in the south, and Kolkata 
and Patna in the east. While other vernacular newspapers, 
 including those in Hindi, are generally confi ned to particular 
linguistic belts, Urdu dailies are published in scattered pockets 
throughout India. 

Urdu papers continue to stay afl oat and politically impor-
tant in India’s media landscape despite their limited reach. 
Urdu was among the leading languages, and attracted poets 
and commoners alike in many parts of India for most of its pre- 
and post-independence history. However, the last two decades 
have seen a sharp decline in its popularity. Of late, the trend 
seems to be changing as major media houses have started in-
vesting in Urdu newspapers and television channels. 

Overview

In 1947, the Urdu press had a dominant position in the whole of 
northern India. But the situation changed after the country’s 
bloody partition and Urdu newspapers saw a decline in their 
circulation. Urdu’s political infl uence was soon limited to the 
Muslim sections as more and more people took to English, 
Hindi and other popular languages. But now with increased 
competition in the saturated media market, Urdu media is 
gaining importance again. The interest shown by private media 
groups is proof of that. 

Although the number of Urdu publications is quite large, a 
majority of them have limited circulation, catering to a strictly 
local or regional readership. India’s Muslim community usually 
gets its news initially from media outlets, followed by mosques 
and various Muslim organisations. From the standpoint of in-
fl uencing public perceptions on a variety of issues, the role of 
smaller publications should not be underestimated given their 
close links to readers (see Table 1 (pp 104–05) for an overview 
of contemporary Urdu publications).

Many newspapers in India are helped by prominent national 
and/or regional political parties, and social organisations. 
 Almost every Urdu-language daily in India is known to have a 
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Table 1: Overview of Contemporary Urdu Publications
Name of the  Ownership/Publisher Circulation Area Features and Known Biases
Daily/Weekly 

Rashtriya Owned by Sahara India  Self-reported daily Politically, Rashtriya Sahara tilts to favour the Samajwadi Party (SP), as its corporate
Sahara Mass Communication  circulation 3,93,000;  have good relations with senior party officials. Officially, however, it claims to have
 and published by  publishes from nine no political or ideological affiliation with any group or party. It claims to be the 
 poet Zia Qadri. cities, including Delhi “most widely read” Urdu-language daily in India. It is critical of the United States (US) and 

supports dialogue between India and Pakistan. The daily is less critical of Bharatiya Janata 
Party (BJP) compared to other Urdu dailies. It targets educated, affluent Muslims. 

Inquilab Owned by the Dainik Publishes from Published since 1938, the daily takes an independent course on national issues
 Jagran group and  14 cities in while giving more attention to Muslims’ social and educational development. This
 published by Jagran  Maharashtra, Delhi,  is also one of the oldest and highest-circulated Urdu dailies. The newspaper is well-
 Prakashan Limited UP and Bihar  regarded among Muslims of western and northern India. It is known for its independent 

editorial policy and critical of the US and Western Europe. The daily favours India–Pakistan 
talks and is critical of the BJP government for allowing alleged “victimisation” of Muslims 
by Indian security agencies. It usually blames Modi government for giving “free hand” to 
Hindu extremist groups. The daily strongly denounces terrorism.

Munsif Daily Owned and edited  Publishes from Hyderabad;  Munsif Daily is one of the most widely read and influential Urdu dailies in India. 
 by Khan Lateef  according to Audit Bureau of Politically, Munsif Daily is non-partisan, pro-Muslim but not fundamentalist. It is critical 
 Muhammed Khan,  Circulations (ABC) (2017), Munsif of the US and Western Europe; supports dialogue between India and Pakistan and
 chairman Munsif  Daily is the highest-circulated is critical of the Modi government for alleged “victimisation” of Muslims in terror-
 Group of Companies Urdu-language daily in India related cases.

Siasat Daily Owned and edited by  According to ABC (2017), Siasat Daily is widely respected for independence of opinion and professional sincerity. 
 Hyderabad’s prominent  Siasat Daily is the The newspaper is also involved in social and educational welfare activities. The
 social activist and  second highest-circulated daily is extremely critical of the US, Israel, and BJP-led government.
 journalist Zahid Ali Khan  Urdu-language daily in India

Etemaad Owned by All India Majlis-e- Publishes from Hyderabad Extremely critical of Hindu nationalist groups.
 Ittehadul Muslimeen (AIMIM),  
 which has long been seen as a
 political representative of 
 Muslims in Telangana; edited 
 by Burhanuddin Owaisi, brother 
 of AIMIM president and 
 parliamentarian Asaduddin Owaisi

Salar Published by Al-Ameen Trust,  Publishes from Bengaluru Salar is moderate and independent in approach. The daily takes a middle-of-the-
 part of self-help Al-Ameen   road position on issues of national interest. It is pro-Muslim but not radical.
 movement working towards 
 social, educational and economic 
 upliftment of the Muslim 
 community in Karnataka  

Sahafat Published and edited by Lucknow- Publishes from Lucknow, Appears to be sympathetic to Iran; promotes better India–Iran ties; extremely
 based journalist Aman Abbas Delhi and Mumbai critical of US foreign policy towards West Asia and Iran.

Akhbar-e- Edited by veteran journalist and  Publishes from Kolkata, The newspaper claims to be independent in views on political and social issues. 
Mashriq former Congress party parliamenta- Delhi, and Ranchi It takes an Indian nationalist approach on foreign policy issues, including policy
 rian Mohammad Wasimul Haque  towards Pakistan; critical of US foreign policy in West Asia.

Qaumi A leading Urdu daily in Bihar and  Publishes from Patna and It is politically independent and does not favour any particular political party.
Tanzeem Jharkhand, edited by journalist  Ranchi
 S M Ashraf Farid  

Daily Aftab Published by Srinagar-based  Publishes from Srinagar It does not favour any political party and stands for friendly India–Pakistan ties. The
 Aftab Charitable Trust  daily reports extensively on domestic political issues of the state and prominently reports 

separatist leaders’ statements.

Kashmir Published by G K Communication  Publishes from Srinagar Politically independent, seems to favour Kashmir secessionists and seeks friendly
Uzma Private Limited; edited by prominent  ties with Pakistan. It prominently publishes statements by separatist leaders.
 journalist Fayaz Ahmed Kaloo

Srinagar Published by social activist Shadab  Publishes from Srinagar Independent, widely circulated newspaper in Jammu and Kashmir (J&K); follows
Times Bashir and edited by Kashmir’s   independent editorial policy; equally critical of mainstream politicians and Kashmir
 prominent journalist Bashir   separatist leaders.
 Ahmad Bashir  

Aurangabad Published and edited by  Publishes from Aurangabad The newspaper has no direct affiliation to any political party. It proclaims to speak
Times journalist-cum-industrialist  in Maharashtra for the people and highlights regional issues. Began in 1967, it prominently covers
 Shoeb Khusro  Muslim politicians and religious leaders.

Hind Started by Punjab Kesari group;  Publishes three editions It highlights local- and state-level issues. The newspaper has a rightist approach and
Samachar Hindi-language daily Punjab Kesari’s from Punjab and J&K generally supports BJP.
 editor-in-chief  Vijay Kumar Chopra 
 is also the editor of Hind Samachar  

Daily Chattan Published and edited by Kashmir’s  Publishes from Srinagar Widely read in Kashmir, tends to support Kashmiri secessionists but not
 prominent journalist Tahir Mohiuddin  terrorism. It is critical of Indian state and very popular in north Kashmir.

Hindustan Published and edited by  Publishes from Delhi Persistent anti-BJP stance. Launched in 2006, it prominently highlights Muslim
Express industrialist Parwaiz Suhaib Ahmad  issues such as communal violence against them, Muslim personal laws and alleged 

victimisation of Muslims in terror cases.
Continued
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Roznama Published by a young journalist  Has sizeable readership in Anti-BJP daily; claims to be “independent” of any political influence; launched in
Khabrein Muslim Ghazi, and edited by  Delhi and UP state January 2014; frequently criticises BJP-led government, especially on issues related
 Rashtriya Sahara’s former   to human and minority rights.
 editor Qasim Syed  

Hamara Published and edited by Janata  Publishes from Patna and Centrist and anti-BJP daily; extremely critical of the US and Israel’s foreign policy in
Samaj Dal (United) leader Khalid Anwar Delhi West Asia.

Nai Duniya Edited and published by senior  Publishes from Delhi Widely popular weekly among Muslim masses. It highlights issues of Muslim
 journalist and SP’s former  concern. The daily tends to sensationalise issues; portrays Muslims as oppressed;
 parliamentarian Shahid Siddiqui  critical of right-wing BJP.

Dawat Published by prominent Muslim  Publishes from Delhi Publishes 10 issues a month consisting of news digests and commentaries on
 group Jamaat-e-Islami Hind;    national and international issues. It is the mouthpiece of the Muslim organisation
 edited by veteran journalist   Jamaat-e-Islami Hind; critical of the US foreign policy and Israel; extremely critical
 Parwaaz Rahmani  of BJP-led government.

Aag  Founded in 2006 by Ahmed  Publishes from Lucknow Popular pro-language daily; extremely critical of the US, Israel and European
 Ibrahim Alvi, well-known Shia   countries; favours Iran’s foreign policy.
 journalist; owned by True Media 
 Indian Communication Limited, 
 which also runs a Hindi-language, 
 sister daily Nazar  

Table 1: Continued
Name of the  Ownership/Publisher Circulation Area Features and Known Biases
Daily/Weekly 

staunch ideological allegiance and a steadfast commitment to 
a single (in some cases, multiple) political party or religious 
entity (see Table 2 for a list of publications with known politi-
cal and religious links, as reported in the media).

According to the Registrar of Newspapers for India (RNI), 
the total circulation of all types of Urdu newspapers and mag-
azines stands at 4.13 crore copies in 2014–15 across 16 states of 
India (RNI 2015). The major centres of publication comprise 
New Delhi, Lucknow, Mumbai, Patna, Srinagar, Hyderabad 
and Kolkata. Estimates of the total Urdu newspaper readership 
in India could not be found offi cially.

This study uses qualitative content analysis and thematic 
analysis methods to trace the determinants of Muslim opinion as 
the unit of analysis from 15 Urdu newspapers, namely Rashtriya 
Sahara, Inquilab, Hamara Samaj, Hindustan Express,  Sahafat, 
Akhbar-e-Mashriq, Urdu Times, Munsif Daily, Siasat Daily, Dawat, 
Daily Aftab, Srinagar Times, Daily Chattan, Kashmir Uzma and 
Roznama Khabrein. As these determinants are dynamic and keep 
changing according to contemporary interests, the keywords 
pertaining to the dominant themes were fi rst searched manu-
ally from the selected newspapers followed by the narrowing 
down of the dominant themes pertaining to the study. The 
themes were then analysed in the context of religion, polity 
and society to understand how Urdu newspapers have directly/
indirectly conveyed and shaped the opinion of the Muslim 
community. The dominant themes used for analysis were Muslim 
victimhood, home-grown and saffron terror, cross-border and 

international terrorism, American imperialism, Israel, issues of 
Muslim women and Ahmadiyyas, Indian foreign policy and criti-
cism of the Hindu right-wing and Bharatiya Janata Party (BJP).

Political Economy

Singapore-based researcher Amit Jaipal Julka classifi es India’s 
Urdu newspapers into three categories: (i) traditional Muslim-
owned newspapers being published from areas with major 
Muslim populations; (ii) newspapers with Hindu owners who 
migrated from the areas which are now under Pakistan; and 
(iii) newspapers owned by big media houses (personal inter-
view 2016). The majority of Urdu publications are individual or 
family-owned. It is quite common for the owners to be directly 
involved in editing and managing their publications. News-
rooms are, however, manned by professional journalists or 
translators who translate from English to Urdu. Some Urdu 
newspapers and magazines are also published by public and 
private companies, public societies, trusts, state governments, 
and political parties. Some owner–editors may have political 
affi liations or ambitions, but it is not a general phenomenon.  

The Urdu press is not generally fi nanced or controlled by big 
business houses or political parties. The exceptions to this in-
clude the Urdu-language daily of the Hindi Rashtriya Sahara 
chain (the fi rst corporate entity in Urdu news) and Inquilab of 
the Hindi Dainik Jagran chain. Exceptions to the political non-
affi liation rule comprise Aabshaar (Kolkata) which followed the 
party line of the Communist Party of India (Marxist) but shut 

Table 2: Urdu Publications with Avowed Political/Religious Links
Name of Daily/Weekly Links with Political Parties Links with Religious Outfits/Sects Stance (Hard Line, Moderate)

Dawat Welfare Party of India Jamaat-e-Islami Hind Hard line

Rashtriya Sahara SP Has close links with all Sunni Muslim groups Moderate

Inquilab Takes independent stance Balanced in approach, supports Sunni and Shia Muslims equally  Moderate

Nai Duniya Appears to switch loyalties between Congress, 
 SP, Bahujan Samaj Party, and Rashtriya Lok Dal  Has close links with religious clerics of Deobandi school of thought Hard line

Hind Samachar BJP Sufi leaders Moderate

Etemaad AIMIM Observed to support all Muslim outfits across country Hard line

Daily Milap BJP Observed to support Sufi saints Moderate

Daily Pratap BJP Observed to support Sufi leaders Moderate

Hard line publications are those that are strict or extreme in their ideological moorings. Moderate publications refer to those who are not quite left or right, but somewhere in the middle.
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shop recently, Daily Pratap (Delhi) which is sympathetic to the 
BJP, and Hind Samachar (Jalandhar) which is close to the politi-
cal ideology of the Hindu nationalist Rashtriya Swayamsevak 
Sangh (RSS) and its numerous offshoots such as the BJP,  Vishva 
Hindu Parishad, Bajrang Dal, etc. 

Indian Urdu newspapers have never been in the leading, or 
even comfortable position, with regard to political, economic, 
technological and social resources. Little has been done in 
terms of formulating an industrial policy to build a stable, in-
dependent and critical media. Studies under various settings 
show that political infl uences can lead to media bias, and in 
turn help political parties reap electoral rewards (Mishra 
2014). While Urdu newspapers in India are exploited by sever-
al political parties, the publications themselves have been 
 unable to reap major fi nancial rewards. 

Further, despite the decline in Urdu speakers among non-
Muslims, there has been a sharp increase in the incidence of 
non-Muslim publishers of Urdu newspapers over the past dec-
ade. So, contrary to the popular perception, the RNI data sug-
gests that over the past decade, both registration of Urdu 
newspapers and the participation of non-Muslims in the Urdu 
newspaper industry, have increased (Pandey 2016).

However, the number of Urdu readers has gone down sub-
stantially (Zafar 2011). Readers seem unwilling to spend on 
newspapers, unless such enticements as signing up for a con-
test which promises a fully paid trip to perform hajj (Islamic 
pilgrimage) in Saudi Arabia or some breaking news or benefi -
cial article or advertisement are carried in the daily. However, 
most Urdu dailies seem to fi nd it hard to keep up with regular 
subscriptions. Given this, bringing out a good newspaper, 
expanding circulation and publishing critical content become  
diffi cult to sustain for most publications.

Most national and regional dailies (whether English, Bengali, 
or Gujarati among others) carry columns and op-eds by eminent, 
respectable and scholarly individuals. Such contributors also 
receive suitable compensation for their pieces. However, this is not 
the case with Urdu newspapers. Furthermore, most Urdu papers 
refrain from employing dedicated correspondents and columnists 
for the lack of fi nancial resources. This results in a heavy depend-
ence on non-Urdu language news agencies, features services 
and freelance journalists for news stories and special columns.

New trends are surfacing as publishers recognise the need 
to provide varied news (such as on social and economic issues) 
and cater to the changing tastes of the new generation. Most 
Urdu newspapers are now available in soft copies; the rest are 
quickly moving in that direction. At least 40 dailies are availa-
ble on the internet and fi ve Urdu dailies are distributed in West 
Asian countries, where many Urdu-speaking expatriates from 
India, Pakistan and Bangladesh are employed. Siasat Daily 
and Munsif Daily are also distributed in the United States (US), 
Canada, and Europe, all of which have signifi cant numbers of 
Urdu speakers from South Asia.

Although Urdu newspapers largely cover Muslim issues, Hindu 
political organisations such as the RSS and its allied parties 
closely scrutinise Urdu press. A while ago, the right-wing think 
tank, India Policy Foundation—an organisation headed by 

Rakesh Sinha, considered to be a close ally of the RSS—started 
a fortnightly review of Urdu newspapers under the title “Re-
view of Urdu Press.” In this, all the esteemed Urdu newspapers 
of the country have been included. In fact, Prime Minister Nar-
endra Modi is said to have taken the help of Urdu newspapers 
to build a secular image of himself by covering up the taint of 
communalism and the Gujarat massacre of 2002 (Rizvi 2014).

Urdu journalism needs to fi nd new standards of reporting. 
The same news story in an Urdu and Hindi publication can 
give the reader completely contradictory impressions. If a 
reader were to read Urdu newspapers, they would believe that 
Muslims are perennial victims and were they to read Hindi 
newspapers, the impression they would get is that Muslims are 
responsible for all issues. It is widely considered that the Urdu 
media best refl ects the sentiments of Indian Muslims. Hence, 
journalists associated with Hindi and English media translate 
reports from the fi eld of Urdu journalism on Muslim issues. 

Representing Muslim Interests

India’s Urdu press has a rich political tradition dating to the days 
of India’s independence movement, when the regional language 
press played a central role in stimulating the movement through-
out the country. In line with this traditional  focus on political 
developments, the Urdu press continues to give wide coverage 
to political events, especially issues affecting minority interests 
that Urdu speakers may view as being downplayed, ignored, 
or misrepresented by larger media outlets. In addition to the 
coverage of local news, Urdu newspapers cover all major inter-
national events, especially those  relating to the Muslim world. 
International events with implications for India are given 
space in accordance with their overall importance. While Urdu 
dailies do not carry as many commentaries on world affairs as 
their English-language counterparts, they do comment on all 
major international issues and on important foreign policies of 
the US, Russia, Europe and other major players in world poli-
tics, especially those of interest and concern to the Muslim 
world and South Asia.

Aside from the fact that Urdu has a rich common heritage 
for Hindus and Muslims alike (even today, there are many Hin-
dus who still read and write in Urdu), in India Urdu is largely 
identifi ed with Muslims. Both historical and political factors 
have abetted this communalisation of the language. Given this, 
Urdu language publications largely cater to Muslim interests. 
Although these newspapers also give factual coverage to other 
communities, the coverage is negligible but never negative. The 
Urdu press is largely run by Muslims and refl ects their senti-
ments. Regardless of whether an Urdu publication is owned by a 
non-Muslim individual/family, such as Hind Samachar, Daily 
Milap, and Daily Pratap among others, or run by a non-Muslim 
corporate management like Rashtriya Sahara, or even headed 
by a non-Muslim editor, the editorial and composing sections are 
administered largely or totally by Muslim staff. As a result, the 
majority of Urdu publications are highly community-sensitive, 
taking special care to cover issues and events of interest and 
concern to Muslims. Consequently, in situations of critical sig-
nifi cance to the community, one can observe Urdu newspapers 
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from the four corners of the country speaking in onevoice. Hind 
Samachar and Daily Pratap are exceptions to this trend as they 
are run by non-Muslims and affi liated with the BJP. 

Most of the Urdu newspapers represent Sunni Muslims and 
thereby promote Sunni world views and religious epithets. All 
the Sunni clerics get wider coverage in comparison to Shia 
clerics. Exceptions to this include Sahafat, Inquilab and Aag. If 
we look at the links between religious authorities and Urdu 
media, then it can be safely said that the latter is largely infl u-
enced by the Muslim clergy. They do not utter a single word 
against Muslim ulemas/imams/religious authorities. They al-
ways keep a close watch on Muslim political threats and op-
portunities, and try to guide Muslim community by arousing 
religious sentiments or by urging them to unite. A commen-
tary on an English language news portal, FirstPost (Suroor 
2014), observed that Urdu newspapers “reveal a disturbingly 
sectarian world view.” 

The Urdu-language media in India also tries to glorify Muslim 
leaders and Muslim political parties like the All India Majlis-e-
Ittehadul Muslimeen (AIMIM) in Hyderabad, All India United 
Democratic Front in Assam, Indian Union Muslim League in 
Kerala, and Peace Party of India and Rashtriya Ulama Coun-
cil in UP. During elections, these newspapers were seen arous-
ing religious fervour among Muslim voters (Jain 2014; Urdu 
Times 2014a). However, after the 2014 general elections and 
2017 UP assembly election, the same newspapers were seen 
criticising Muslim political parties for dividing Muslim voters 
and political leaders. 

Key Themes of Coverage

A sustained study of the Urdu media in India suggests that their 
reportage and commentary often refl ect and reinforce some 
common themes, which are distinctly different from the ones 
observed in the national English- and Hindi-language media. The 
study undertaken by the authors reveals that the sampled news-
papers take a strong stance on the following  issues regularly.

Muslim victimhood in India: Urdu publications often under-
score what they perceive to be the “institutionalised victimisation” 
of Indian Muslims by the Indian state machinery and agencies. 
The theme of victimhood is perhaps best refl ected in news 
 reportage and comments on incidents of stated counterterror-
ism operations that involve the killings and arrests of Muslim 
youth. Most Urdu newspapers view such operations with deep 
reservations and often openly regard them as “fake” (Inquilab 
2015c). The controversial killing of any Muslim in the country 
always evokes sharp reactions across various Urdu media out-
lets, demanding the investigation of all suspicious killings and 
arrests of Muslim youth under terrorism charges. Thus, Urdu 
media have and continue to indict incumbent governments for 
indifference to the human rights violations against Muslims. 

Expressing concern over the release of Muslim youngsters 
by courts who fi nd them innocent in terror cases, an editorial 
in Hamara Samaj (2015d) questioned: 

If the cycle of being proved innocent through release after the ar-
rests continues, how will the actual culprits be arrested? How will the 

 actual culprits be identifi ed? After all, who is behind these terrorist 
acts? There is defi nitely someone who has carried out this destructive 
act in which innocent Muslim youngsters were taken into custody and 
their precious lives rendered useless.

An editorial, titled “Encounter Ya Qatl” (encounter or mur-
der), published in Siasat Daily (2015h), asserts “If Muslim 
youngsters continue to be victims of the deep conspiracies of 
the police and anti-Muslim elements, every human heart will 
only be seen mourning the insensitivity of this society.” 

Noting the prevalence of Islamophobia in India, an Akhbar-
e-Mashriq (2015c) editorial stresses on the point that

National security can certainly not be compromised. However, mere 
speculation and suspicion cannot be categorised as proof and evi-
dence. If the government has any concrete evidence in this regard, it 
should come up with it.

Many publications affi rm that there are systematic attempts 
by the Indian government and the political class to keep Mus-
lims backward and to deny the community justice (Urdu Times 
2015b). Widely read Urdu-language daily Rashtriya Sahara 
(2015g) alleged that “it is a bitter truth that Muslims are often 
discriminated against in government and non-government 
sectors.” According to Siasat Daily (2015m), “Muslims are be-
ing subjected to discriminatory treatment on religious grounds 
in every fi eld.” Some experts, however, have criticised the 
Urdu media’s “inability” to “look beyond the gambit of Mus-
lims” and for allegedly exaggerating the “sense of discrimina-
tion” among Muslims (Sinha 2013; Times of India 2015).

Recently, Urdu-language newspapers gave wide coverage to 
the “Not In My Name” protests held across some cities in the 
country on 28 June 2017 against the recent attacks by cow vigi-
lantes. In fact, they dedicated several pages to the protests, 
and carried editorials and commentaries for several days. De-
manding investigation of “all” killings and attacks, the Urdu 
media criticised the BJP-led union government and UP state 
government for indifference, and urged organised efforts by 
Muslims “within the constitutional framework” to counter the 
“anti-Muslim” conspiracy (Urdu Times 2017; Rashtriya Sahara 
2017; Shamsi 2017; Sahafat 2017).

Home-grown and saffron terror: Urdu-language newspapers’ 
analysis of terrorism in India is more nuanced than English- 
and Hindi-language newspapers. We present here the broad 
positions on home-grown, cross-border,  international and 
 saffron terror.

Unlike English- and Hindi-language press, Urdu newspapers 
mostly tend to view the Indian security agencies’ claims about 
Indian-origin Islamic terrorists and radical groups with deep 
distrust. They voice strong suspicions over and disapproval of 
Indian counterterror activities, involving the killings and  arrests 
of Muslim youth, and perceive them as attempts to suppress 
the community as a whole (Hamara Samaj 2015d; Hindustan 
Express 2015a; Siasat Daily 2015a, 2015h). Urdu media allude 
to a “political cause” behind the killings of Muslim youth in 
“fake encounters” and their indiscriminate arrests under 
“false charges of terrorism” by the police “across the country” 
(Daily Chattan 2017; Kashmir Uzma 2016).
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In contrast to the portrayal of the Indian Mujahideen as a 
major Indian terrorist group by English and Hindi media, Urdu 
newspapers often question the very existence of the said 
group. They project Indian Mujahideen as a “fi ctitious entity” 
and a “brainchild” of the Indian intelligence agencies aimed at 
maligning Muslims (Rizvi 2013; Sahafat 2013; Shamsi 2013; 
Urdu Times 2014c). However, not all Urdu newspapers com-
pletely deny the possibility of Indian Muslim youth’s involve-
ment in terrorism. Some cite Muslim youth’s purported disap-
pointment with the government and communal tensions with 
Hindu hard line elements, as probable reasons for Muslims to 
turn towards terrorism (Akhbar-e-Mashriq 2014d; Hindustan 
Express 2015b; Siasat Daily (2013, 2015m).

The Students’ Islamic Movement of India (SIMI) is an Islam-
ist student organisation that was banned by the Government 
of India in 2001 (Srivastava 2014). Many English- and Hindi-
language media have reported on its alleged role in terrorism 
in India (Ghatwai 2014). In contrast, many Urdu publications 
voiced their opposition to the ban arguing that SIMI members 
arrested on terrorism charges have been acquitted (Akhbar-e-
Mashriq 2014a; Inquilab 2014; Rashtriya Sahara 2014a; Urdu 
Times 2014d).

On the other hand, Urdu newspapers are extremely critical 
of purported Hindu extremism and periodically highlight the 
alleged role of Hindu radicals in terrorist attacks at Muslim 
sites. They allege a systematic attempt to shield the Hindu ter-
ror accused from justice (Dawat 2015b; Hamara Samaj 2014a; 
Sahafat 2015b; Shahab 2014; Urdu Times 2014b).

Cross-border and international terrorism: Most Urdu news-
papers, like their English and Hindi counterparts, articulate 
strong concerns over terrorism originating in Pakistan and see 
the “encouragement of terrorism” by Islamabad as the “biggest 
hurdle” in normalisation of bilateral ties (Akhbar-e-Mashriq 
2015b; Hamara Samaj 2015a; Rashtriya Sahara 2015a; Siasat 
Daily 2015e, 2015i). However, they still mostly advocate coop-
eration to resolve differences, as opposed to a more hawkish 
line espoused by some English and Hindi media (Daily Aftab 
2015a, 2015b; Siasat Daily 2014b; Akhbar-e-Mashriq 2015f). 
Urdu newspapers  usually welcome and favour the continuation 
of talks between India and Pakistan (Siasat Daily 2014a, 
2015d; Rashtriya Sahara 2015b, 2015c).

The Urdu media sees Muslims as the biggest victims of inter-
national Islamic terrorism and strongly opposes associating 
the Muslim community with terrorism. In many cases, they see 
the linking of the Muslim community with terrorism as a ploy 
to defame Islam (Akhbar-e-Mashriq 2015a; Munsif Daily 2014). 

Most Urdu newspapers are critical of the Islamic State of 
Iraq and the Levant (ISIL) and have repeatedly called for its 
elimination through international action (Hamara Samaj 
2015e; Inquilab 2015b; Rashtriya Sahara 2014b). However, as 
mentioned above, many also see the role of the US and the 
West as having abetted the group’s emergence (Siasat Daily 
2015j; Hamara Samaj 2014b). Select outlets have been observed 
to carry reports and articles projecting ISIL in somewhat positive 
light. For example, Akhbar-e-Mashriq (2014b), a prominent 

Urdu daily from West Bengal, prominently fl agged an account 
that ISIL extremists were the “real protectors” of Indian nurses, 
whom they had held captive and released subsequently in Iraq. 
The newspaper, however, did not report accounts of two other 
Indian workers who accused ISIL terrorists of “brutality” and 
being “barbarians” (Suroor 2014).

Much reportage and comment have not been observed in 
the Urdu media about Al-Qaeda in the Indian Subcontinent 
(AQIS). An Urdu Times (2014c) commentary on 11 September, 
discussing the announcement of AQIS, actually appeared to 
question and mock the media concern over the development.

Critique of US imperialism: Urdu publications, in stark con-
trast to the rest of the Indian media, are the sharpest critics of 
the US’ foreign policy and of the Israeli state, particularly with 
reference to West Asia. They frequently project a deep distrust 
and suspicion of the US and the West, and espouse the belief 
that the US, United Kingdom (UK) and some of their European 
allies have anti-Islamic and anti-Muslim designs (Rashtriya 
Sahara 2015f; Akhbar-e-Mashriq 2015d). Some outlets even claim 
that the twin towers attack on 11 September 2001 was “plotted” 
by the US and that the following “hype” was used as a pretext 
to “meddle” in the affairs of Muslim nations (Shamsi 2014). For 
instance, a Siasat Daily (2015c) editorial suggested that 

As a result of these attacks, the United States had found a justifi cation for 
launching a one-sided attack on Afghanistan and wreaking destruc-
tion there... There are already many doubts and suspicions regarding 
the authenticity of these attacks. Rather, it would not be wrong to say 
that the majority [of people] in the world are aware of the truth be-
hind these attacks and believe that the United States and Israel alone 
had a role in the attacks, and that these attacks have been used as a 
justifi cation to target the Islamic world. 

Most commentaries in Urdu newspapers also blame the US 
and the West for international Islamic terrorism, particularly 
the emergence of the IS (Islamic State), Islamic State in Iraq and 
Syria (ISIS) and ISIL (Siasat Daily 2015j; Dawat 2014; Hamara 
Samaj 2014b; Urdu Times 2014c). Raising questions over the 
spread of international terrorism, a Munsif Daily editorial 
(2014) stridently announced 

Wow, what a script! But why (is it that) this intelligent and thinking 
world does not see who the biggest terrorist of the world is. Who is the one 
that attacked Iraq and killed more than a million people after leveling 
false allegations of the country possessing weapons of mass destructions 
(WMDs)? Who is the one that wreaked havoc in Latin American countries 
and killed 2.5 million people in a quarter of a century? Who is the one that 
rained so many chemical weapons on Vietnam that the country became 
barren? Who is the one that dropped nuclear bombs on Hiroshima and 
Nagasaki? Who is the one that wants to infl uence the entire world through 
its terror and dominance by setting up its military bases in every corner of 
the world? Who is the one that spreads unrest in West Asia, becomes a 
reason for the emergence of ISIL, and uses every act of it to defame Islam? 

While fl agging the “war mongering” nature of the US, Urdu-
language newspapers were observed to forward a critique of 
Western imperialism. According to an Urdu Times editorial on 
14 May 2013, “From the US to Europe, everyone is united over 
the fact that the West, western culture, and western imperialism 
have only one objective in the world; starting a new  crusade 
against Islam.”
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Critique of Israel: Except for a few Urdu-language publica-
tions run by non-Muslims, most Urdu outlets publish editorials 
and commentaries that oppose the US and UK’s actions in 
Afghanistan and Iraq, and what they view as the US’s “blind 
support” to Israel’s “tyrannical policy” towards Palestinians 
(Hindustan Express 2011; Inquilab 2017). As an extension of 
their criticism of the US, the Urdu press was observed to 
harshly criticise Israel (Dawat 2015a; Siasat Daily 2015f, 2015l; 
Hamara  Samaj 2015c). An editorial published in Urdu Times on 
5 March 2015a, read thus “There is no change in our well-
thought-out view that the salvation of the world lies in the 
destruction of Israel.”

In July 2017, India’s English and Hindi media praised Prime 
Minister Modi’s 4–6 July visit to Israel but the Urdu media 
cautioned that closer ties with Israel could harm India’s rela-
tions with the Arab world. Prominent Urdu-language dailies 
 Inquilab (2017) and Akhbar-e-Mashriq (2017) faulted Modi’s 
decision to not visit the Palestine. 

At the same time, Urdu editorials and commentaries tend to 
support Iraqi resistance against foreign forces, oppose imperial 
campaigns against Iran, express solidarity with the Palestinian 
struggle, sympathise with HAMAS, and take every opportunity 
to condemn Israel and its supporters, especially the US 
(Akhbar-e-Mashriq 2015e, 2014c; Shamsi 2015). Select media 
outlets, however, were seen welcoming the US–Iran nuclear 
agreement in 2015 as a “diplomatic victory” for Iran and affi rming 
that the deal would end the era’s “biggest dispute” (Siasat Daily 
2015k; Dawat 2015c; Rashtriya Sahara 2015d). An editorial in 
Siasat Daily (2015g) claimed that 

Through the agreement, the global powers have recognised Iran’s 
right to (carry on) its nuclear program. From this aspect, it can cer-
tainly be called Iran’s diplomatic achievement.

On India foreign policy: The Urdu press generally advocates 
strong caution in India’s dealing with the US. Some outlets in-
sinuate that the US has its own “hidden interests” behind the 
increasing friendship with India, warn against Washington’s 
“use and throw” policy, and caution against rushing into sign-
ing pacts with the imperial nation (Akhbar-e-Mashriq 2015e; 
Hamara Samaj 2015b). During the former US President Barack 
Obama’s visit in January 2015, the Urdu dailies focused more 
on portraying his remarks on the rising religious intolerance in 
India as a “blow” for Prime Minister Modi than on the substan-
tive outcomes from the former’s visit (Inquilab 2015a; Sahafat 
2015a; Srinagar Times 2015). On other occasions, they have op-
posed expanding relations with the US at the cost of India’s ties 
with Russia and China (Akhbar-e-Mashriq 2015e; Hamara Samaj 
2015b; Siasat Daily 2015b; Rashtriya Sahara 2015h). While they 
do not tend to specifi cally oppose improved relations with the 
US, they have taken a cautious approach, warning New Delhi 
that becoming too close to Washington could jeopardise In-
dia’s own national interests. 

All complaints and criticisms against the US and its allies 
aside, India’s Urdu press does not encourage readers to resort to 
jihad or other violent means of expressing anger over events seen 
as being painful to Muslims at home or abroad. Well-aware of 

the fact that foreign policy is a federal government preroga-
tive, Urdu papers generally go along with New Delhi on for-
eign policy issues. However, since they cater to a readership 
that is part of the global Muslim community, they favour cor-
dial relations between India and Muslim countries, and often 
take positions that seek to accommodate the Muslim world’s 
concerns and New Delhi’s larger foreign policy framework.

Muslim women and Ahmadiyyas: There is no denying that 
Urdu newspapers could not come out of Islam and the Islamic 
world. Urdu dailies, almost on a daily basis, publish articles 
about Islam, the Islamic way of life, and Quranic interpreta-
tions. In fact, on Fridays, most Urdu newspapers publish a ded-
icated page for religious narratives (Inquilab 2018; Rashtriya 
Sahara 2018). 

The Urdu-language media has played an ugly role in the 
 Ahmadiyya movement. While they do not run stories on the 
Muslim minority community frequently, whenever they do 
they always portray them in a negative light. In fact, most dai-
lies do not recognise Ahmadiyya Muslims as Muslims at all. 
They do not use the word Muslims for Ahmadiyyas and  instead 
use the pejorative word Qadiani or Qadiyani. This term origi-
nated from Qadian, a small town in Punjab and the birthplace 
of Mirza Ghulam Ahmad, the founder of the Ahmadiyya move-
ment. In 2013, Urdu-language dailies prominently covered the 
Gujarat state assembly opposition leader Shankersinh Vaghela’s 
statement claiming that the RSS is using “Qadianis” to defame 
Muslims. They went on to urge the state government to take 
this allegation seriously and carry out a high-level investiga-
tion (Munsif Daily 2013). Further, Urdu-language dailies were 
openly critical of the Modi government’s decision in 2016 to 
recognise Ahmadiyya Muslims as a Muslim sect. Maharash-
tra’s prominent Urdu-language daily, the Urdu Times (2016a) 
declared that 

since the Qadiyanis believe in Ghulam Ahmad Qadiyani as their last 
prophet, they cannot be counted among the Islamic sects. This is the 
unanimous decision of the Islamic world.

The liberal space in Urdu media is slowly and gradually 
shrinking. A review of Urdu language dailies on triple talaq, 
polygamy and halala prove this point. Urdu dailies are directly 
or indirectly infl uenced by Muslim clerics. As a result, most of 
the dailies do not give even an iota of space to contrary opin-
ions when it comes to Muslim personal laws. They do not pub-
lish anything critical on the violation of Muslim women’s 
rights. Since the emergence of the triple talaq debate, most 
Urdu-language dailies carried all the statements of Islamic 
clerics criticising the government’s affi davit banning triple 
 talaq and the Allahabad High Court’s remark on the same 
(Urdu Times 2016b; Roznama Khabrein 2016). The Allahabad 
High Court had said that the practice of “triple talaq” within 
the Muslim community is unconstitutional and violates the 
rights of Muslim women, and asserted that “no personal law 
board is above the Constitution” (India Today 2016). A com-
mentary in the daily Dawat titled “this beef politics” claimed 
that the Indian government has “distracted” the people from 
its failures by triggering a debate on triple talaq (Dawat 2017). 
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Criticism of Modi and BJP: Urdu newspapers have been observed 
to be generally critical of the ruling BJP government led by Prime 
Minister Modi. In particular, they have sharply criticised the 
right-wing Hindu groups’ initiatives, such as “ghar wapsi,” and 
blamed the government for giving a “free rein” to such groups 
and creating an “anti-Muslim atmosphere” (Anjum 2015; Siasat 
Daily 2015n; Hindustan Express 2015c). Many outlets have also 
accused the Modi government of either trying to protect Hindu 
terror accused or turning a “blind eye” towards them (Shahab 
2014; Urdu Times 2014b; Rashtriya Sahara 2015e; Sahafat 2015b).

Conclusions

India has the second-largest Muslim population in the world 
and is projected to have the largest by 2050. Further, a vast sec-
tion of the Muslim population in India follows Urdu-language 
newspapers. Thus, the Urdu media is a key opinion shaper and 
sentiment barometer for a large segment of the community. 
There is no denying the fact that the Indian Urdu press, by and 
large, is a Muslim press (Farouqui 2009). The Urdu press gives 
wide coverage to political events, especially issues affecting 
minority interests that Urdu speakers may view as being down-
played, ignored, or misrepresented by larger media outlets. In 
that, they do tend to take a conservative position vis-à-vis Muslim 
minorities (such as the Ahmadiyyas), Muslim women and ques-
tions pertaining to their rights. This is a result of the close 
links between the Urdu press and Muslim clergy. 

Contrary to the popular misperception that the Urdu media 
is a monolithic entity, it offers diverse coverage to a range of 
issues as well as differing opinions and arguments (Mushtaq 
2008). It has also been established that India’s Urdu papers 
are consistently critical of the US and Western policies, which 
in their judgment negatively impact Islam and the Muslim 
world. Urdu publications strongly support cordial relations 
between India and its neighbouring countries—including 
Pakistan—and encourage close political and economic coop-
eration within South Asia. They back India’s adherence to the 
“non-aligned” path, leading the developing world at the inter-
national level in resisting what they view as the “hegemony” 
of the global North. 

Unlike English and Hindi media, Urdu newspapers mostly 
view intelligence agencies’ claims about Indian-origin terrorist 
groups with deep distrust. However, most Urdu newspapers, 
like their English and Hindi counterparts, articulate strong 
concerns over terrorism originating from Pakistan. Urdu dai-
lies do not carry as many commentaries on world affairs as 
their English language counterparts, they do comment on all 
major international issues and on important foreign policies 
of the Muslim world and South Asia.

Urdu publications are also deeply critical of the Hindu right-
wing, the Modi-led BJP, and the phenomenon of saffron terror. 
Further, the Urdu press mostly operates within the frames of 
nationalism and national interest.
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Environmental Sustainability And Electronic Media : Prospects
And Perspectives

Abdullah Khan'and Aman Vats'

l. Amity University Uttar Pradesh, Amity Schaol of Communication, Noida
2. Amity University Uttar Pradesh, Amity School of Film and Drama, Noida

Television is an amazing medium for advancing awareness, improving situations, proficiency, so-
cial awareness and political cognizance. The proposed inquiry is aimed at understanding the role
electronic media can play in environmentai sustainability objectives. This paper explores how
lndia's english-medium electronic media speaks about climate and sustainable development is-
sues. The study further adds to the existing knowledge on the dynamics of media and environment
from the stakeholder perspective. The paper attempts to answer the critical questions regarding
communication related challenges in dissemination of information regarding environmental issues
to the masses. The present examination is constrained to five english news channels of lndia.
These are DD News, CNN-News 18, NDTV 24x7, Times Now and lndia Today.

KEYWORDS

Environmental awareness, Climate change,
Environmental sustainability, Electronic media

1, INTRODUCTION

Genuine natural stories are characteristically
condemning of corporate needs and adminis-
trative subservience to those needs. ln this
manner, the proprietors or controllers of the
systems and huge enterprises that run media
are threatening to these issues. With respect
to the TV systems-sections on untamed life,
especially in intriguing areas, remain a staple of
the nightly news, with documentaries showing
the state of affairs touching all-time lows,
gradually leaving the field to autonomous mak-
ers. The neighbourhood media has time and
again showed hesitance to follow town projects
and organizations, the toxic issues have con-
strained a more noteworthy examination. For
relentless, top to bottom revealing an examina-
tion of ecological issues, one must look to net-
work based media. Given the prevailing press
'emergency' approach, little regard is paid to
'counteractive action'- inventive advancements
being spearheaded for cleaner autos or valu-
able ways to use sewage muck; the need for
enterprises to lessen contami'nations at their
source; why and how people ought to reuse. ln
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any case, the real media rushes to take a gan-
der at impacts, while overlooking the reasons
for ecological issues. Subsequently, the gov-
ernment approaches stay stalemated and un-
der obligation to industry and secluded people
battling proceedings with daunting struggles
to keep their districts from turning into another
unacceptable place. However, the eventual fate
of financial aspects and legislative issues, hu-
man and social liberties, are inseparably con-
nected to the ecological emergency and
mankind's readiness to roll out amends and sig-
nificant way of life improvements.

ln the current scenario, it becomes imperative
for media experts to revisit the expressions of
Murrow (1958), which he delivered in discourse
before the broadcaster's association which hold
true even in the present day. Murrow empha-
sized that the people make their history for the
coming generation to see. The recorded legacy
the broadcasters are leaving and that too if left
would provide the historians the evidence of
decadence, escapism and insulation from the
realities of the lived world. The ecological area
has grasped online life swiftly and with com-
plete faith. This medium provides a platform to
help ecological battles and to bring individuals
locally and transnationally on major ecological
issues, like environmental change. lt addition-
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ft ffiies normal individuals with the ca-
sl m track the nature of the air and.water
nd tfrern and after that offer this informa-
Lm m drcrs- Current social condition is a com-
l:nr asset, one that has progressively been
ffi*ed by the quick development of extrac-
b mcises to stay aware of requests driven
t'cutil.rmerism and molded by industry. As a

dE, innovation has enabled the people to
krEE a portion of their practices and direct
Ferret, buslness, however, people are still not
uanng aware of the pace of the ecological

: - ::: rappening in light of the abuse of natu-
: :::a:s, The communication about the earth,
-..= change and sustainable development

,, '=-ained a challenge for mainstream media
::: Many media houses even lack a beat
-= environment because it is difficult for

-- :3 question the business establishments
':ctory outlets, which most often pollute

=^,.,ironment. This, in turn, affects the sus-

=r e development processes.

,ssessing the variables affecting social de-
:3ment procedures, media scope and politi-
:hoices, many confining researchers have
:n after the clue from humanist William

:,.-son embracing a 'social constructivist' ap-
ach. As indicated by this paradigm of re-

earch, locals use as assets the edges acces-
ible in media scope, keeping in mind the end
oal to make sense of political issues. How-
ver, they also coordinate these informational

bundles with their own particular mental bound-
aries of reiference fashioned by a method for
individual experience and discussions with oth-
ers. Media casings may help in establishing the
terms of discussion amongst political perform-
ers and people in general, yet once in a while, if
at any point, do they only decide popular sup-
position. Rather, as a major aspect of a 'casing
challenge', one interpretative bundle may pick
up impact since it resounds with pop culture or
a progression of occasions; fits with media
schedules or rehearses and additionally is vig-
orously supported by intense political on-screen
characters (Gamson and Modigliani, 1989;
Gamson, 1992; Price ef al., 2OO5; Nisbet,
2009a).

The surrounding of a natural issue can likewise
impact more extensive open consideration while

additionally molding the "extent of interest" in
a political discussion (characterized as the sorts
and quantities of gatherings who are engaged
with approach making). lndeed, over the his-
torical backdrop of numerous arrangement dis-
cussed control has switched on the capacity
to not just control with regard to an issue in-
side strategy settings or in the media, yet in
addition to all the while outline the idea of the
issue and what ought to be done (Hansen, 2O11;
Nisbet and Huge, 2006, 2OO7l- Surrounding en-
vironmental change as far as general wellbeing
stresses environmental change's capability to
increment the frequency of irresistible maladies,
asthma, hypersensitivities, warm stroke and
other notable medical issues, particularly among
the most powerless populaces : the elderly and
kids. Simultaneously, the general wellbeing
outline rolls out atmosphere improvement by
significant to new gatherings of people by as-
sociating the issue to medical issues that are
now natural and seen as vital. The edge like-
wise moves the geographic area of effects, sup-
planting visuals of remote arctic areas, creatures
and people groups with all the more socially
proximate neighbours and places crosswise over
nearby networks and urban communities. Scope
at nearby TV news outlets and specific urban
media is additionally created (Nisbet 2OO9a;
Weathers et al., 2013l..

Endeavours to ensure and shield individuals and
networks are likewise effectively limited. State
and Civil Governments have more noteworthy
control, duty and specialist over environmental
change adjustment associated approach activi-
ties. ln these cases, due to the restriction of
the issue and the non-political nature of the
investment, obstructions identified with polar-
ization might be all the more effectively survive
and an assorted variety of associations can take
a shot at the issue without being named as

advocates, activists or hippies. Moreover, once
network individuals from varying political foun-
dations combine to accomplish an extensively
moving objective, for example ensuring individu-
als and a neighbourhood lifestyle, at that point
the systems of trust and coordinated effort
shaped can be utilized to push this different
portion toward participation in quest for na-
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tional approach objectives (Nisbet et al., 201"2;
Weathers et al., 2013). Internet based life has
become substantiated by an important device
for giving platform and means to the general
population to take an interest in impacting or de-
nying verifiable ecological choices made by gov-
ernments and companies, which influence the
common people. lt has devised a path for indi-
viduals to align with nearby natural difficulties
and participate in the bigger scale accounts which
would influence the world populace as a world-
wide network.

1.1 Major challenges

1. Ecological detecting systems will develop in
the coming years, however the multiplication
of new stages that don't address each other is
troublesome. A test client must face in the com-
ing years will attempt to fabricate solid corre-
spondence channels to make the most avail-
able information scene conceivable.

2. The simplicity with which individuals can
quickly boister natural battles by tapping on
connections or catches can be ground-break-
ing for data sharing, yet in addition, can possi-
bly prompt a diffused ecological development
in which most supporters just take an interest
through demonstrations of clicktivism that don't
really mean natural change.

3. When gathering data from individuals, particu-
larly about close to home natural wellbeing, it is

essential to ensure that the media stages as-
sembling the information have worked in criti-
cism circles so individuals get something as a
byproduct of contributing information. Natural
correspondences researchers can conveniently
expand on and consolidate moral establish-
ments inquire about by analyzing various par-
ticular inquiries. To begin with, how do these
natural good outline interface with or poten-
tially are enacted by various confined messages?
For instance, does surrounding environmental
change as a general medical issue have a more
extensive interest since it focuses on hurt/care
to people instead of the earth? So also, in the
discussion over sustenance biotechnology, how

do diverse edges of reference advanced by natu-
ralists enact moral instincts (and restriction to
the innovation) among nonconformists by actu-
ating moral instincts identified with the
immaculateness/sacredness of nature or by initi-
ating moral instincts identified with the decency
of nourishment strategy managed by huge part-
nerships instead of customers or little ranch-
ers?

lndia makes up 2.4o/o of the world's territory
while supporting 160/o of the total populace.
Alongside, whatever is left of the world, lndia
too is bothered with environmental change. The
intensifying outcome is an extremely unsustain-
able utilization of reguiar assets for a few ages.
As of now, lndia is encountering fast and across
the board natural corruption at distr.lrbing rates.
Enormous weight is set upon the nation's prop-
erty and regular assets to help the huge over-
population. Because of ecological debasement,
the nation is confronting lost nearly $9-$10 bil-
lion consistently. For example $15 billion were gone
through on managing surges in Kashmir in 2O14.
Around the same time, $ 1 1 billion were spent
on the pay of the harms caused by twister
Hudhud. Because of the environmental change,
trom 2O2O to the finish of this century, the
horticulture efficiency will be truly influenced. The
Agriculture Ministry has given this data in its
report introduced as of late to a Parliamentary
Board of trustees. lt has been said in the report
that there can be a lack in the yield of the nu-
merous products because of environmental
change, yet the yield of soybean, bengal gram,
groundnut, coconut (on the western drift) and
potato (in punjab, haryana and western uttar
pradesh) may enhance also. ln any case, the
service likewise trusts that if the example of
cultivating is changed remembering environmen-
tal change, after 2021, an expansion of 1Oo/o to
4Oo/o in the yield of the considerable number of
products is conceivable. All things considered,
in the present date, while a few states in the
north east and northern lndia are inundated in
surges, then again there is choking out the
warmth in the western part.
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ilrE advance on the way of improvement,

s iixewise fundamenta! that successful
put on the contamination that repre-

srrs a danger to mankind. !n the Kyoto conven-
r :tnis guideline was acknowledged that the
Ener the part of a nation in the carbon ema-
mon in the air, more noteworthy is its obliga-' : s3are the world. in any case, this gurcie-
: : =!ain on the discourse table in the riown

=,--" irame. Dn the Environment Day con-
--^-,,t, pioneers express worry about the com-

- - --l.rg soundness of water, air,wood, land
:(i, nowever, it isn't sufficient. The lndian
:"rment wants to buildup the nation's foun-

-: -- and come back to higher monetary de-
: -:Tent rates give off an impression of be-'; ':undering due to some extent to disagree-
-:-:s regarding the condition and land propri-
."--snip arrangements. ln such matters, media
-:: a major part to play in making individuals
, - r:rstand condition and maintainability issues
- e taking up activities to ensure awareness

-.: - rt the Earth issues. This investigation is
, -^cerneci about an examination of the honest

and conceivable part of the electronic media in
ensuring natural mindfulness.

1.2 Natural sustainability and media

The electronic media has a noteworthy part to
play in encouraging the general population com-
prehension. of natural issues. As indicated by
Canadian Environmental Grantmakers' Network
(2006), settling the present testing
neighbourhood and worldwide natural issues
while moving society towards manageability
can't be just with specialists it no doubt will
require the help and dynamic cooperation of an
educated populace, open to fulfill their obliga-
tion in different roles, such as shoppers, vot-
ers, bosses and business and network pioneers.

Consequently, mass communications have
turned into a crucial accomplice in worldwide
biodiversity protection and administration through
their different parts of not just expanding mind-
fulness on the issues and difficulties towards
natural manageability, yet in addition in accom-
p!ishing definitive objectives of changing hu-
rnan recognition, demeanors and conduct towards
ecological assets (Ogunjinm et a1.,2013). How-
ever, in lndia, not very many examinations have
efficiently explored the volume, quality, exten-
sion and view of the scope of ecological man-
ageability issues. One such investigation by
Kapoor (2O11) inspected the part of broad com-
munications in the advancement of natural is-
sues in the city Allahabad. lt reasoned that there
is a pressing requirement for compelling mass
correspondence systems to make natural mind-
fulness (Kapoor, 2O11l,. lndeed, the TV news
channels have a two-dimensional part in regards
to issues of natural manageability. From one
perspective, they help to clarify the ecological ap-
proaches, controls and plans to general society
and on the other, they mirror the worries of the
general population in regards to various natural
issues and in this way weight the leaders to
unravel a particular natural issue (Prakash, 2013).

1.3 Extension and significance of the study

It has for quite some time been recognized that
the media assume an imperative part in the public'
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eye by giving data, that is basic to the manner
in which individuals understand and compre-
hend the world in which they live (UNESCO,

2O11l,. So media can assist the general popula-

tion with knowing issues identified with eco-
logical maintainability and its effects. This ex-
amination will check the validity of english dia-

lect news directs in making familiarity with en-

vironmental sustainability. lt will research how
lndia's english dialect electronic media speak
to ecologically feasible advancement exercises. lt
will likewise break down what TV news chan-
nel is more dynamic ecological correspondent than
their partner.

1.4 Statement of the problem

TV is a powerful medium for advancing envi-
ronmental awareness in the socio-political
sphere. lt is additionally the fundamental data
hotspot for people in general. lt needs to set
the plan on natural issues and offer needs to
the ecological issues. An audit of records iden-

tified with ecological assessment and yearly
natural reports has uncovered that mindfulness
creation on these issues isn't extensively per-

ceived in electronic media.

Moreover, it is the analyst's solid conviction
that arrangement producers and implementers
ought to get of how natural mindfulness exer-
cises have been performed since they were pro-
pelled and ra/hat their triumphs and disappoint-
ments are. Else, it is difficult to guarantee bd-

vance towards moderating the causes and re-

sults of ecological issues on improvement ex-
ercises. Given the logical foundation expounded
over the issue that should be examined is the
genuine and potential part of the TV news di-
verts as far as the degree to which it is focused
on bringing issues to light on ecological issues.

There is a need to survey the part of the elec-

tronic media in adding to maintainable advance-
ment objective. The objectives of the study are :

1. Study the role of electronic media in making
familiarity with environmental sustainability is-

sues.

2. Scrutinize the time allocated by the TV news

channels in the dissemination of environmen-
tal sustainability issues.

3. Analyze the TV news
ment sustainability issues.

Research questions are as

content on environ-

follows :

1. What role does the TV news directs play in

making natural mindfulness?

2. Which media source winds up powerful on

ecological maintainability announcing?

3. ls the environment sustainability scope of
TV programmes effortlessly comprehended? ls it
intriguing and pertinent to the groups of onlook-

ers it serves?

2. METHODOLOGY

This study adopted the following method for
information gathering and investigation : The
five english dialect news channels - DD News,

CNN-News 18, lndia Today, Times Now and

NDTV 24x7 were resolved in view of their
viewership, lifespan and notoriety. The prime

time programming fills in as the business bench-
mark for news channels. ln this way, prime time
band from 8 to 11 pm was chosen for the in-

vestigation. Several projects were recorded and

a few were explored straightforwardly from
YouTube channels of said news channels. This
was improved the situation multi-month (No-

vember 2O16). The 2016 United Nations Cli-
mate Change Conference was additionally held

in Marrakesh, Morocco from 7 to 18 November
2016. From that point, the news stories were
recorded under different predefined classes, for
example governmental issues, business, sports,
condition, wrongdoing and such like. At that
point, ecological supportability related stories
were independently audited and arranged.

2.1 Examination of news coverage

The November 2O16's pattern in environmental
news scope recommends that accident and natu-

ral disaster were the most secured issues. Times
Now, lndia Today and CNN News 18 were for
the most part dynamic irt its more extensive
scope. While weather and environment and wild-
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India’s Big Data Landscape: Challenges and 
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Abstract
Objective: This study aims at mapping the big data landscape in India and scrutinizing the challenges and opportunities in 
it. The blueprint of size, rate of growth of this sector and infrastructural challenges will enhance the knowledge on Indian 
Big Data Landscape. Methods: This study has been carried out using issue analysis method using different points of view 
on India’s big data Landscape. This method is suitable for the analysis of ongoing processes. As India’s Big data landscape is 
still growing and is facing infrastructural and policy level challenges, issue analysis method is perfect for analyzing the state 
of the art, challenges and opportunities. Findings: The study finds that India’s big data landscape is facing severe security 
challenges. Information security in Indian cyberspace is critically low and needs to address urgently. The Information 
Security Policy of India has serious limitations and it needs to be improved. Users and Usage aspect of big data is also not 
clear at policy level. This study suggests for change in policy at five levels: 1. Data Management level, 2. Users’ right level, 
3. Responsibility level, 4. Infrastructural level and 5. Contradiction level. By adopting these policies only Indian Big data 
landscape can bring new opportunities and the cyber security will be safeguarded. Applications/Improvements: This 
study has scope of advancements at micro-level, on how to safeguard cyber security using state of the art technologies in 
third world countries, where technology comes first and regulation come next, may be an interesting field of study.
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1. Introduction
We have entered in the Big Data era. It is currently in a 
rapid development phase and continuously making tech-
nological breakthroughs. Theoretically and practically, 
Big Data refers to a collection of data sets, or chunks of 
information, too large and complex to be processed using 
traditional software tools1. According to the definition 
given by a research firm2 “Big Data” are information assets 
that are of massive volume, have a high growth rate, are 
diversified, and require new processing modes to have 
more powerful decision making capabilities, more insight 
and discovery capabilities, and capabilities for optimized 
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processes. “Big Data” has 4V features. The first is the large 
data volume (Volume); the second is a variety of data 
types (Variety); the third is low density value (Value); and 
the fourth is fast processing velocity3.

As far as India is concerned, the number of netizens in 
India has reached 300 million mark4, who are constantly 
producing and consuming a vast amount of data. The mag-
nifying effect, transmission speed, and mobilizing power 
of the Internet are growing. In this information age, IT 
tools that we can use are omnipresent, and various kinds 
of information related to us can be found everywhere, too. 
Identities in cyberspace have become increasingly virtual, 
and privacy is increasingly important. One recent study 
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shows that, once a person’s age, sex, and postal code are 
known, 87 percent of the person’s identity can be deter-
mined from open-source database5.

With rapid changes in the information technology rev-
olution in the present-day world, the Internet has become 
blended with different aspects of economic and social 
development and information technology has entered 
a new stage of Big Data, smart city, mobile Internet and 
cloud computing. There is no doubt that India with over 
300 million Internet users is already a major cyber power, 
but it is also a major victim of information theft and 
cyber-attack and comes under tremendous cyber secu-
rity pressure. This data explosion and continuous flow of 
information has also confirmed the scope of the erosion 
of civil liberties and right to privacy6.

This new phase of information technology makes the 
issue of cyber security more and more prominent and leads 
to the continuous extension of the connotation of cyber 
security. In the past, people usually referred to the security 
of cyber infrastructure as cyber security and referred to the 
security of data and content as information security. Since 
2011, however, countries like the United States, England, 
France, Germany, Russia, Australia, Canada, South Korea 
and New Zealand have all formulated their own cyberspace 
strategy or cyber security strategy to secure and maintain 
their strategic advantages in national security in the new 
stage of information technology. Cyberspace covers cyber 
infrastructure, data and content, and control domains. In 
other words, it covers the transmission level, cognitive level 
and decision making level and its scope will be extended 
from the present Internet to various types of networks, var-
ious types of data links and various types of equipment that 
they can link up with and control. The meaning of cyber 
security covers not just traditional cyber infrastructure 
security but also security at the information level, that is, 
the security of data and content as well as security at the 
level of execution of decisions, or the synthesis of non-
traditional security involving information technology. 
The challenges from “big data” involve every level, from 
information storage, processing, transmission, right to dis-
tribution and application.

2.  Prominent Players in Indian 
Big Data Industry

Bangalore is the hub of “big data” analytics in India, 
though other cities are emerging. Hyderabad has seen the 

highest growth for big data analytic companies – from 8% 
in 2012 to 11% in 20137.

According to the National Association for Software 
and Services Companies (NASSCOM), India’s top body 
representing the information technology industry, the 
global analytics services outsourcing sector is expected to 
reach $ 71 billion by 2016, from $ 42 billion in 2012. A 
NASSCOM report said the analytics market in India is 
slated to more than double to $2.3 billion by 2018 from 
about $1 billion in 2013. Most of the growth is coming 
in areas such as retail, banking, and financial services8. 
According to some estimates, over 100 Indian analytics-
focused software companies have developed and launched 
products catering to niche business needs. There has been 
a four-fold increase in Indian analytic start-ups in the 
past four years. The Indian provider landscape report-
edly consists of a mix of established players which have a 
strong reference customer base and brand name, as well 
as a large number of emerging providers9.

India reportedly hopes to play a major role in big data 
analytics. The NASSCOM-Crisil report said that the Indian 
big data industry is expected to grow from $200 million in 
revenue in 2012 to $ 1 billion in 2015. “Big Data will help the 
BPO [Business Process Outsourcing] industry move for-
ward as it will help in ‘evidence-based’ decision-making for 
clients, which in turn has a high impact on business opera-
tions,” NASSCOM said. Pointing to India’s strong existing 
IT base, the Indian BPO industry reportedly continues to 
maintain over 37% of total global sourcing BPO revenues, 
although over the last five years rising Indian wage costs 
have given a competitive advantage to the Philippines, 
Brazil, West Asia, Poland, and Romania. Apart from that, 
the Indian IT landscape is divided between pure-play ana-
lytics vendors, Knowledge Process Outsourcing (KPO) 
a services provider, and BPO service providers who also 
reportedly provide big data analytics services as a part of 
their offerings. In addition, global companies also source 
analytics services from their Indian affiliates.

3.  Top Players in India’s Big Data 
Analytics Sector

Indian analytics industry landscape consists of nearly 600 
firms, out of which 500 are start-ups and over 200 are prod-
uct firms. In the absence of any standard rating, the firms 
mentioned in this paper were selected as they consistently 
garnered media attention and were lauded as top developers.
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“Big Data Edge” developed by IT major Infosys enables 
real-time discovery of data. It analyzes both structured 
and unstructured data including information contained 
in emails, document files, blogs, social media, call center 
voice records, videos. It also converts voice calls into text 
to find necessary information. It uses facial recognition 
to extract information from videos. It has a repository of 
more than 250 pre-built algorithms and over 50 reporting 
options for display of data10.

“TCS ACE Solution set,” developed by IT major TCS 
Analytics, ITACE – a comprehensive set of analytic solu-
tions covering project management, service management 
and financial analysis. TCS had collaborated with Twitter 
to launch an app IELECT to observe and analyze social 
media conversations during 2014 Indian parliamentary 
elections11.

Genpact’s website claims the company has been 
named “analytic leader worldwide” in the International 
Data Corporation market space in 2012. Its expertise 
includes credit risk analytics, fraud analytics, and opera-
tions risk management. Most of its clients are from the 
banking and financial services sector. It has also launched 
cloud-based order management platform12.

Wipro generally referred to as “Indian outsourc-
ing giant” offers services in business analytics, business 
intelligence, and information management. According 
to media reports, Wipro, the third largest information 
technology services company, has signed an agreement to 
acquire a minority stake in Opera Solutions, a US-based 
data analytics firm13.

Pin storm, a top digital marketing agency, collected 
and analyzed tens of thousands of political statements 
from over 100 online platforms daily for nearly six months 
before the April-May 2014 Indian parliamentary elec-
tions to help political parties find supporters and tweak 
their political message14.

4.  Prominent Indian Startups in 
Big Data Analytics

Companies that are into Big Data Analytics are quite in 
demand in India. The following companies and products 
have featured in various industry surveys as prominent 
start-ups in the big data analytics sector of India. Create15 
collects and analyzes financial data for any irregularities. 
Veda Discovery by Veda Semantics16 allows collection 
and analyses of social media conversations in real time.

OneView by Simplify36017 offers real time monitoring 
of conversations across a range of social media platforms 
and offers sentiment analysis, audience intelligence, and 
trends monitoring.

Trisul18 by Unleash Networks applies large scale real-
time analytics on big data streams to monitor the network 
for a variety of purposes such as network security, traffic 
monitoring, and network forensics.

MECBOT by Farmcept19 stands for Management and 
Enhancement of Content and is responsible for storing 
and analyzing all the data.  

NanoBi20 has for the first time brought into the Indian 
market the concept of an analytics app store.

Persistent Systems analyzed more than 15 million user 
responses – almost one million per week for an Indian TV 
show in 2012. These messages were gathered from Face 
book, Twitter, web, phone calls, and SMS, both in English 
and Hindi. Later in 2013, it analyzed 750K+ tweets over a 
90-day period to analyze sentiment around a Hindi film. Not 
much is available on the tools it uses for data analytics21.

Crayon Data has built a Big Data platform called 
White Box that can take data – be it internal or external 
social data – from any platform in any format and ingest 
it into the platform22.

Gramener23 has created a technology platform which 
reads heterogeneous data sources in practically all data 
formats—both structured and unstructured. During the 
2014 elections, it analyzed over 10 million pages of elec-
tion results in real time, which was used by prominent 
English language news channel CNN-IBN.

“pi” is the data analytics platform which allows users to 
convert raw data into meaningful information in the form 
of interactive charts, tables, and various other formats24.

5.  Indian Big Data Industry Faces 
Security Challenges

The Indian Government in 2011 introduced certain 
rules under the Information Technology Act outline 
the compliances required when collecting, storing or 
otherwise dealing with SPDI (sensitive personal data 
or information). The 2011 rules require organizations 
and corporations to lay out clear privacy and data 
protection policies in an attempt to increase the trans-
parency to the consumer about how their information 
will be used25. 
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Apart from that, the Indian Government is one 
of the largest stakeholders in data collection. The 
Indian Parliament on 11 March 2016 has also passed 
the Aadhaar Bill that aims to ensure targeted services 
to intended beneficiaries by assigning them unique 
identity numbers. These numbers will be given to 
each person who has stayed in India for 182 days in 
the year preceding the date of application. The Unique 
Identification Number (UIN) or “Aadhaar” in India 
allows government to access an individual’s personal 
information. This is the perfect example of big data in 
India. This program will collect over 1.3 billion names, 
addresses, birth dates, gender details, and photographs. 
It will retain over two billion iris scans and 20 billion 
fingerprints in its database. These cards will provide 
demographics information for 1.3 billion people. Such 
data can be very useful for planning social programs 
in developing countries. Unfortunately, India doesn’t 
have any strong strategy to protect this large amount 
of data. 

However, according to experts, the IT Act does not 
impose liability on the Indian Government for any 
breach of privacy or loss of sensitive data collected by 
it. Two legal experts26 stressed this point in an arti-
cle on a technical website geospatialworld.net. They 
asserted that since the UIN is a government undertak-
ing and since there are no laws delimiting the activity 
being undertaken by the government, the UIN project 
gives the government “complete freedom with respect 
to privacy laws.” A report in prominent business daily 
The Economic Times said the government was planning 
to set up a data protection authority to probe any “data 
security breach27. After that, no progress was made in 
this regard.

6. Major Security Challenges
Big Data concerns the country’s security interests. The 
severity and urgency of the issue of information security 
in cyberspace has greatly exceeded that of conventional 
security issues. In the highly uncertain cyberspace, the 
types of risks have increased, and they are difficult to 
prevent in this “complex circumstances28. Looking 
around the world, from the anti-terrorist campaign 
since 9/11 and color revolutions in East Europe to 
the Jasmine Revolution in the Middle East and North 
Africa, sovereign countries are now always in this plight 
of “looking for a needle in a haystack” when faced with 

unconventional security threats, with the needle that 
a government is looking for always submerged in the 
gigantic ocean of data. Even the cloud also comes with 
explicit security challenges because of control issue of 
datasets in cloud environment29.

The collection of big data inevitably increases the risk 
of leakage of user privacy30. Big Data concerns the protec-
tion of state secrets. The arrange and Snowden incidents 
that caught the whole world’s attention have vividly made 
clear to all the harsh challenges presented by Big Data. 
“Wiki Leaks” has exposed several times the United States’ 
military, diplomatic, and other secrets on such a huge 
scale and with such a wide impact that stunned the whole 
world.

The “Prism gate” opened by Snowden refracted into 
the entire world the mystical rays of cyberspace that exist 
between state and individuals, control and counter-con-
trol, and infiltration and counter-infiltration. According to 
the data released by Snowden in March, 6.3 billion pieces 
of intelligence information about Indians was accessed. 
According to another revelation by Snowden, the Indian 
embassy was one of the 38 embassies in America bugged 
by the US National Security Agency. Criminals and 
terrorist groups have also realized the potential for uti-
lizing mass data for crimes and strikes. During the 2008 
Mumbai attacks, terrorists actively mined open source 
and social media data during attacks.

7.  Major Challenges Confronting 
Cyber Security in New Stage of 
Information Technology

Big data and cloud computing are new focal points for 
cyber security. Big data have attracted more and more 
attention with the development of mobile Internet and 
other services. According to statistics published by BBC, 
global daily Internet traffic was 2.7 EB in 2013, with 
new data generated globally increasing by 40 percent 
annually and doubling every two years. The tapping of 
big data may be put to use in the economic, political, 
national defense and cultural sectors. Big Data are the 
characteristics of the new stage of information technol-
ogy as well as the new focal points for the defense of 
cyber security. India does not pay sufficient attention to 
the storage, protection and utilization of big data, with 
the result that information is lost or incomplete. At the 
same time, problems of the damage, alteration and leak-
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age of information have brought hazards to country’s 
information security and protection of public privacy. 
Meanwhile, the in-depth application of broadband and 
information technology has pushed forward the develop-
ment of cloud computing. Personal cloud storage, cloud 
manufacturing in enterprises and cloud administra-
tion have seen rapid development in recent years. Now, 
most of the world’s data centers are going to be based on 
cloud computing technology. Even, India’s cloud com-
puting market has grown even faster. Many companies 
in India are employing Microsoft’s cloud computing 
service. However, all those data centers are situated 
abroad31. According to “India Cloud Computing Market 
Forecast & Opportunities, 2020,” the market for cloud 
computing services in India is projected to grow at the 
compound annual growth rate of over 22 per cent dur-
ing 2015-202032. Every country need to understand that 
distributed, virtual and service-oriented technologies in 
cloud computing capability are the technical foundation 
of cloud computing, but attacks on and breakdowns of 
cloud computing platforms would cause massive server 
paralysis.

In addition to that the security of the Internet-of-
things cannot be overlooked. The Internet-of-things 
has numerous nodes, which are not easy to manage. 
Data stored at the nodes may be altered or forged, and 
this is a major hazard of the security of the Internet-
of-things. For example, the Internet-of-things has now 
been put to use on medical devices, and the hacking of 
devices like pacemakers would directly affect the safety 
of people’s life. Hackers may also launch attacks using 
smart TVs, refrigerators and wireless loudspeakers. In 
the world’s first attack against the Internet-of-things, 
over 100,000 Internet-connected “intelligent” home 
appliances were connected into a vicious network 
under the control of hackers, which sent out about 
750,000 phishing emails to unguarded victims within 
two weeks.

The security of industrial control systems also needs 
to be strengthened. For example, hacker attacks on the 
smart meter systems to change the meter data have 
sounded the alarm for us33. Some countries deliberately 
prepared for cyber wars to sabotage the information 
systems of other countries and destroy their energy, 
transport and other infrastructure facilities. A famous 
case in point was the “Stuxnet” virus which attacked 
and paralyzed Iran’s nuclear facilities in 201034–36. These 
serve as a warning to us.

8.  India Needs Information Secu-
rity Policy for Fair use of Big 
Data 

Compared with conventional public policies, the informa-
tion security policy is even more complex, comprehensive, 
and multifaceted. The more open and pervasive the 
Internet, the more external the nature of the information 
security policy will be. The greater the interconnected-
ness and interactivity of the Internet, the more parties of 
interests will be concerned with the information security 
policy. Therefore, many more aspects and issues need to 
be considered in formulating the information security 
policy. In a vibrant democracy like India, policy makers 
need to consider the following four aspects:

9. Strategic and Legal Aspect
The cyberspace is a natural extension of human society. 
Western powers including US, EU and England have 
laid down strategies, laws, and regulations to regulate the 
cyberspace. Looking at their approaches it is not difficult 
to see that technological development changes rapidly, 
making it necessary for management to advance with the 
times. The policy’s scope of consideration and content of 
management must effectively accommodate advancement 
and innovation in Internet-based living and intelligence-
based production. However, basic legal relationships and 
legal concepts will not undergo a fundamental change 
because of the virtual nature of the Internet and the con-
centration of data. In other words, India should handle 
well the relationship between “change” and “no change.” 
What should “change” is the form and way of management; 
what should “not change” are security responsibilities, 
data ownership rights, jurisdiction rights, security man-
agement requirements, etc. These legal relationships will 
not change because of the virtual nature of the Internet.

10. Industrial and Market Aspect
Generally speaking, India’s information industry still 
needs to become more open, on the condition that 
security must indeed be guaranteed. That is the dialec-
tical relationship between development and security. 
Development is the goal, while security is the prerequi-
site. That should be the basic objective of the information 
security policy. Therefore, the management policy related 
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to the opening of the market and the development of 
industries should provide system arrangements and tech-
nological guarantees in such areas as enterprises’ security 
obligations, industrial social responsibilities, government 
procurement policies, and law-based security oversight.

11. Technology and Risks Aspect
Information technology is a typical dual-use technology. 
Technological advances in such areas as cloud computing, 
Internet of Things, and mass storage are all “double-edged 
swords” with dual-use features. Only by managing the risks 
effectively can we draw on advantages and avoid the pitfalls. 
There have been quite a lot of discussions in many countries 
and societies over whether technologies and products should 
be indigenous or imported. The issue should be viewed dia-
lectically. Controllability is the key. Credibility exists only 
with controllability. That should be the goal of the informa-
tion security policy from the technology perspective.

Thus, under the circumstances of “the West being 
stronger and developing nations weaker” in terms of 
overall technological standards, India may place “control-
lability” above “indigenousness” as appropriate. The most 
urgent task at the moment is to strengthen country’s abili-
ties in analyzing and discovering IT loopholes and hidden 
dangers and in evaluating the risks of technological prod-
ucts and system applications. India should adopt such 
methods as “examination before application, relaxation 
on the condition of controllability, oversight and control 
in application, and security evaluation” toward new tech-
nologies and new applications and provide the support of 
technological standards and the guarantee of state policy 
for the security of the supply chain.

12. Users and Usage Aspect
As is known to all, Google made its name by deter-
mining the connection path between a webpage and 
another webpage, while Facebook comprises inter-
related persons and organized “social graphs.” Such 
an ability to connect a circle with another circle is 
immensely powerful. As a user, the only power is the 
power of choosing whether to connect or not to con-
nect. Once connected, you are no longer the same self 
but are turned into a statistical self in the cyber data-
base. Various kinds of relevant data will be used for 
commercial purposes or other causes, legal or illegal, 

which you will not be able to intervene physically, thus 
a user will immediately change from being a strong 
person with the right to choose into a weak one with no 
power to turn around a desperate situation. That raises 
a requirement for the Information Security Policy.

In this policy, the users must have the right to choose 
as well as the right to know. Enterprises that provide the 
technologies, products, and services should have the 
responsibility and obligation to voluntarily and promptly 
inform and remind their users.

In a country like India, where exponential growth in 
creation of big data is being seen, Big Data Security Policy 
should pay attention to five major issues.

13. Issue of Data Management
In the era of big data, the methods for storing and 
using data have undergone new changes, with some 
being inter-regional and even cross-border. The issue 
of data management is extremely prominent and also 
especially important. With respect to that, in formulat-
ing the policy India should handle well three “rights 
and interests”:

First, India must face hegemony squarely, meaning it 
must be soberly aware that in such areas as Internet con-
trol power, key technologies, and high-end equipment, 
country is still under Western control. That is the objec-
tive circumstance and the overall backdrop.

Second, India must make clear its sovereign rights. 
Data, being an important strategic resource -- whether 
individual-owned or state-owned, must be considered 
within the scope of its sovereign rights. Third, it is crucial 
to have control rights. Possession of sovereign rights does 
not necessarily mean the ability to oversee and control. 
For example, data stored overseas and cross-border cloud 
computing might not be within the scope of one’s sover-
eign rights. How should transfer of power be carried out? 
The country must treat different data differently and adopt 
solid, reliable means to effectively manage those data that 
truly need to be protected. If India is unable to manage data 
effectively, it is definitely risking a catastrophic loss of con-
trol over big data.

14. Issue of Users’ Rights
This issue involves the people’s welfare in cyberspace 
and users’ data ownership, i.e., the issue of whether 
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users have control over their own data. It involves pro-
tection of individuals’ privacy, assurance of Internet 
credibility, and guarantee of everybody’s ownership 
rights over their personal data. It is not difficult to 
imagine that if one’s information is mixed together with 
the information of numerous other people in a mas-
sive database that is controlled by a commercial entity 
and that includes such contents as users’ intentions, 
behaviors, and interests, what changes could happen 
to individuals’ rights? Therefore, India needs the cor-
responding policy and measures that are compatible 
with society’s capabilities and methods of analyzing 
and handling big data.

15.  Issue of Dividing Responsibili-
ties

This issue concerns the spreading of security risks. 
Information security risks exist throughout the entire 
lifespan of data, and the security responsibilities cor-
responding to each link – from technological concepts 
and products’ development to usage by subscribers 
and management of services -- must be shared. Big 
data’s security issue involves governments, relevant 
enterprises, network operators, service providers, 
data producers and users, etc., making it necessary for 
the policy to lay down clearly the respective security 
responsibilities.

16. Issue of Infrastructure
Big data’s development is inseparable from such key infra-
structures as the telecommunications network, Internet 
data centers, and even industrial control systems, and 
its security and reliability is dependent on these infra-
structures. Due to globalization of the supply chain and 
privatization of industries, the security between net-
works and key infrastructures has become increasingly 
complicated. A country’s big data may be stored in other 
countries’ networks, and a country’s infrastructure may 
serve multiple countries concurrently. The high degree 
of global interdependence challenges the existing con-
cept of sovereignty. Therefore, security monitoring and 
supervision systems for key infrastructures are extremely 
important. In India, it is necessary to establish as soon as 
possible substantive state security inspections on supply 

chains and regular security monitoring and supervision 
of basic networks.

17.  Issue of Managing Contradic-
tions

This issue concerns the contest of interests over Big Data 
on the Internet. As Big Data rises in value as a resource, 
the competition and confrontation over big data will 
grow in intensity. The methods of producing, process-
ing, and using Big Data will immensely change the way 
contradictions of various kinds manifest themselves and 
the severity of damage incurred. This issue includes such 
contents as IPR (Intellectual Property Rights) protec-
tion, handling of Internet crimes, crackdown on online 
sabotage activities -- especially online terrorism, and 
countering the threat of cyber warfare.

18.  Basic Approaches for Safe-
guarding Cyber Security on 
the Technical Level

The capacity for independent technology innovation 
should be increased. Today, virtually all the operating sys-
tems used on personal computers and cell phones in India 
are of foreign origin and the core chips are imported. This 
is a major hazard. As far as cyber security is concerned, it 
is very difficult to realize safe and controllable manage-
ment without mastery of technology.

Snowden’s disclosure of alleged massive US attacks 
against Chinese servers is a case in point. The core tech-
nologies of foreign countries cannot be bought and 
cannot be exchanged on the market. However, Indian 
market plays a very important role in the cultivation of 
technology and products through independent innova-
tion. This demands that in the cultivation of network core 
technologies, India should also give play to the decisive 
role of the market in the distribution of resources and give 
better play to the role of the government.

The building of the contingent of cyber experts should 
be accelerated. India must build a strong contingent of tal-
ents who are strong in politics, proficient in vocational skills 
and good in work style in order to build their country into 
a cyber-power and safeguard cyber security. India needs to 
cultivate and bring up scientists of world standards, net-
work technology personnel, outstanding engineers and 
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high-level innovation teams. India should play an active 
part in international Internet governance. In order to build 
itself into a cyber-power, India needs to have a say in inter-
national Internet that is commensurate with our position 
as a cyber-power. Indian Government’s ‘Make-in-India’ 
campaign can play a vital role in this direction.

19. Opportunities
India is on the path of becoming a major global trading 
power. Building a trading power requires a higher reli-
ance on modern science and technology to remold a new 
advantage in foreign trade competition and boosting the 
quality and results of the development of foreign trade. 
The big data applications in e-commerce are becoming 
increasingly widespread, providing a rare opportunity for 
India’s foreign trade development. Fully utilizing modern 
information technologies such as big data is an important 
measure for India to cultivate a new advantage in foreign 
trade competition. The business and government sectors 
should enhance their cooperation and make the most of 
the role of big data as a “new engine” for the development 
of foreign trade.

20.  Big Data Brings New Oppor-
tunities for Development of 
Foreign Trade

The trading platforms rely on big data service functions; 
[they] consolidate foreign trade information flows, capital 
flows, and material flows; reduce trading costs; and boost 
trading efficiency. 

With the help of big data analysis, third party foreign 
trade service businesses attract small- and mid-size busi-
ness groups to conduct trading, settlement, and financing 
on their platforms, and the data and information on the 
platform trading of small- and mid-size businesses provide 
third party foreign trade service businesses with oppor-
tunities to expand their service functions and innovate 
their data service products. There is positive interaction 
between big data and platform data. Third party for-
eign trade service businesses utilize big data to expand 
their platform service functions, gradually extending 
high value-added services such as online reports, credit 
financing, cross-border settlement, and global business 
consulting, for a clear rise in the level of specialization 
and informatisation in foreign trade business.

There are three main types of third party foreign trade 
businesses, cross-border ecommerce businesses, foreign 
trade consolidated service businesses, and supply chain 
management businesses. With market competition heat-
ing up, a number of countries are actively assisting the 
big data service providers in their country’s trade fields. 
In order to adapt to this new situation, Indian businesses 
should also actively promote internationalization strat-
egies and extend their areas of work into the fields of 
investment and services. This will certainly promote the 
tight joining of big data services with the real economy.

21. Conclusion
 A smart phone today has more computing power than all 
of NASA when it put a man on the moon in 1969. There 
are five billion cell phone users and 4000 tweets generated 
per second. There are more than 900 million facebook 
users either sharing data or looking at other people’s data. 
This unstructured data is no longer controlled by organi-
zations; it is in people’s hands. The issue is how to mine, 
store, transfer, refine, synthesize, and build secure systems 
that use this data.

Big data presents a beautiful yet terrifying picture 
of the future for mankind. The beautiful aspect is that it 
gives us a wider perspective and newer discoveries, which 
in turn will change our life, work, and mindset. The ter-
rifying aspect is that it creates even more risks and greater 
challenges; besides security of the data itself, privacy of 
individuals is more of a concern. Therefore, among the 
numerous issues surrounding big data, security risks have 
been the focus of attention.

As far as India is concerned, many big domestic inter-
net companies like Baidu, Renren, Qq, Alibaba have come 
up in China, while in India there are no such indigenous 
companies to challenge Face book, Google and Yahoo. 
A small number of Indian companies that do exist also 
depend on American servers or technology for at least 
some of their work. Intelligence agencies are directly 
obtaining information from American servers. As such, 
how can a common online user take precautions? The talk 
comes back to the government, which has not taken any 
stand on the privacy of citizens in its cyber policy. The 
contracts for many sensitive services -- like ‘Adhaar,’ in 
which private data of most of the Indians has been stored 
-- are with foreign companies. Merely being called the 
superpower of IT is not enough. The path of cyber secu-
rity is in going domestic.
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The proclamation of the government that it is con-
scious of its responsibility to prevent unauthorized use of 
information and protect our privacy, civil rights does not 
instill confidence. Even India’s National Cyber Security 
coordinator has also described India’s current privacy 
protection attempts as “piecemeal” and “lacks overall 
strategy. Shouldn’t India be worried to know how the pri-
vate data of its institutions, business and citizens is being 
processed? Or is it being handed over to other countries 
or parties? How long will such data be preserved and what 
type of conclusions is being drawn from it? The truth is 
that even after creating numerous cyber-security agencies, 
departments, organizations, laws and policies that have 
trendy names, the government appears to be powerless 
while facing cyber-attacks. There have been cyber-attacks 
on the Prime Minister’s Office as well as on the defense 
and foreign ministries, Indian embassies, missile systems, 
the National Informatics Center and even on the comput-
ers of the Central Bureau of Investigations. Along with 
the surveillance, there can also be business objectives 
behind these attacks. In July 2010, due to in the irregu-
larities in the power system of Insat-4B, one of its solar 
panels stopped functioning and 12 of its 24 transponders 
went out of use. Later on, it was discovered that someone 
had infected it with the Stuxnet virus so that TV channels 
beamed to INSAT are sent Chinese satellites!

There is also an absence of a legal framework on 
issues associated with data manipulation along with the 
growing fields of data visualization, predictive and link 
analyses, and collection strategies. The ubiquity of large 
data requires the right combination of people, tools and 
technology to leverage its unlimited potential. In these 
circumstances India also needs Information Security 
Policy for fair use of Big Data.
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I. INTRODUCTION 

India has a vibrant and growing media industry, catering to its 1.35 billion-strong population (Worldometers 2018). The media 

are a reflection of the country - vast and diverse . There are 892 private television channels, including 403 devoted to news and 

current affairs, and 114,820 registered publications, including 14,984 newspapers (indiantelevision.com, 2016; Sarma, 2017). 

English-language news channels and publications are considered by the elite as the national media, but outlets in Hindi and many 

vernacular languages are also popular and have a significant impact. Digital news platforms are also making an impact. There are 

hundreds of private TV news channels, but privately-owned radio stations are still not allowed to broadcast their own hard news. 

 

The media are mostly self-regulated. A constitutional body regulates the print media but does not have punitive powers, while 

an association of broadcasters supervises the electronic media. Cross-media ownership remains a matter of concern, as does the 

practice of "paid news", where politicians or businesses pay media outlets for favorable coverage. 

 

International media watchdogs describe the Indian media partially free. While journalists in big cities have a large degree of 

freedom, concerns remain in Kashmir, where the government often clamps down on the media. Conditions are also difficult for 

journalists working in states with a considerable presence of Maoist rebels. Activists trying to uncover corruption have faced threats 

and attacks. There have been many cases of censorship in the past several years, many of which received prominent media 

attention. 

 

II. MEDIA FREEDOM 

Washington-based pro-democracy watchdog Freedom House called India's press and internet "partly free," despite saying that 

India was politically "free" overall.  Freedom House cited state and national government officials' use of "security laws, criminal 

defamation legislation, hate-speech laws, and contempt-of-court charges" to rein in traditional and social media (Freedom House, 

2015). 

 

The government banned a 2015 BBC documentary about the 2012 gang-rape of a Delhi student.  The cable news channel 

NDTV broadcast a blank screen for an hour as a "silent protest" against the government. Internet providers can face criminal 

charges for failing to remove content at the government's request.  India reportedly asked Facebook to remove the most content of 

any country in 2014. The Indian government also occasionally suspends internet, SMS, and phone traffic in areas of unrest, such as 

the Kashmir Valley. Paris-based Reporters without Borders (RWB) rated India 140th out of 180 countries for freedom of the press 

in 2014.   RWB said India was the deadliest country for media personnel in 2013, with eight journalists killed. Freedom House also 

cited media corruption as a concern, including "paid news," where media outlets ask politicians for payments in exchange for 

favorable coverage.  

 

Paris-based Reporters Without Borders ranked India at 136 out of 180 countries in its World Press Freedom Index for 2015. 

This was a slight improvement from its position of 140 in 2014 and 2013. India's consistently low ranking since 2002 is due to 

rising "impunity" for violence against journalists and growing internet censorship, the media watchdog said. 

 

"Almost no region is spared but Kashmir and Chhattisgarh continue to be the only two where violence and censorship are 

endemic. Those responsible for threats and physical violence against journalists, who are often abandoned by the judicial system 

and forced to censor themselves, include police and security forces as well as criminal groups, demonstrators and political party 

supporters" (The Economic Times, 2014). In its annual report released in late December 2015, RWB described India as Asia's 

"deadliest country" for journalists, ahead of Pakistan and Afghanistan.  

Nine journalists were killed in the country in 2015, two of them linked to illegal mining."Indian journalists daring to cover 

organized crime and its links with politicians have been exposed to a surge in violence, especially violence of criminal origin, since 

the start of 2015... The inadequacy of the Indian authorities' response is reinforcing the climate of impunity for violence against 

journalists", it said (Hindustan Times, 2015). The group has called for a national plan for the protection of journalists and said a 

"response that matches the scale of the threats to journalists is now essential". 
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III. MEDIA REGULATION 

 

Riding the digital wave, the Indian Media & Entertainment sector  is expected to reach Rs 2 trillion by 2020 (Laghate, 2018). 

The Indian media has expanded into a very fast growing industry since media deregulation in the 1990's.  Until then, the 

government had a monopoly over electronic media.   The Indian government largely allows the media to regulate themselves, 

barring ad hoc attempts at media control and restrictions on content.  Print media has a nominal regulatory body but it does not 

have enforcement authority.  A broadcasters' association supervises the electronic media.  

 

Media licensing, however, does give the government some leverage over media.  Indian TV channels require a security 

clearance from the Indian government's Ministry of Home Affairs in order to receive a ten-year broadcasting license from the 

Information and Broadcasting Ministry. Some press criticized Modi's appointment of an Information and Broadcasting Ministry 

official to head the government's nominally independent state TV news channel as a declaration of the government's control over 

news (Marvel 2015). 

 

Although there are no signs of imminent government media regulation, in 2014 the government's telecommunications regulator 

Telecom Regulatory Authority of India (TRAI) gave recommendations to reduce media corruption and consolidation.  TRAI 

recommended banning media ownership by politicians, political parties, local governments, and religious groups. 

 

IV. ATTACKS ON JOURNALISTS 

 

Several incidents of attacks on journalists in 2015 alarmed the media and sparked concern from watchdogs. At least nine 

journalists were killed in 2015 in connection with their work while many were physically attacked, according to the RWB statistics 

seen in December 2015. 

 

In one of the most high-profile cases, a journalist died in June 2015 after being set on fire allegedly by the police in Uttar 

Pradesh for writing against a state minister on Facebook. The journalist, Jagendra Singh, had accused the minister of corruption and 

rape. The same month, Sandeep Kothari was abducted, killed and his body burnt in Maharashtra state allegedly by those involved 

in illegal mining. In July 2015, the owner and editor of a local weekly in Mumbai died of multiple stab wounds in Mumbai. Media 

reports said Raghavendra Dube often helped the local police with information on bars which were operating illegally. In October 

2015, a journalist working with Hindi newspaper Dainik Jagran, Mithilesh Pandey, was shot dead inside his home in the eastern 

state of Bihar. His family said he had been receiving threats. Meanwhile, television journalist Hemant Yadav was killed in Uttar 

Pradesh state in the same month. Separately, a journalist died of a heart attack while covering a massive medical school admissions 

examination scandal in Madhya Pradesh state but many have raised questions over his death. There have been dozens of mysterious 

deaths linked to the scandal. Meanwhile, there have been attacks on newspaper offices too. 

 

In  November 2015, some offices of prominent regional daily Lokmat were pelted with stones in Maharashtra state over a 

cartoon published by the paper . The daily had used the image of a piggy bank to depict the funding of the self-styled Islamic State 

militant group. Muslim groups said the cartoon was blasphemous as the Prophet's signature was used along with the image of a pig. 

The newspaper apologized for publishing the cartoon which some outlets interpreted as a surrender of freedom of expression (The 

Quint, 2015). 

 

Newslaundry website, which keeps an eye on the media, said Lokmat giving up "so easily on their freedom of expression" 

would "embolden people who think it's alright to physically intimidate if they don't like something" (Saikia, 2015). Another news 

website Scroll lamented: "Violence is the weapon of choice of all self-styled defenders of faiths and ideas in India" (Mody, 2015). 

 

In February 2016, lawyers allegedly attacked journalists in the premises of a court in Delhi. The assault took place ahead of a 

hearing in the case of a student leader arrested on sedition charges amid police presence, triggering an outcry in the media. Federal 

Minister Arun Jaitley termed the attack on journalists "highly improper and condemnable" "Media has an unhindered right to 

report; Attack on media persons is highly improper and condemnable," he said (The Times of India, 2016). Lamenting the dangers 

to the lives of journalists, respected English-language daily The Hindu has said this is a "reminder of the perils that confront 

investigative journalists, especially those who take on the rich and the powerful" (The Hindu, 2015). 

 

V. CRACKDOWNS IN PARTICULAR AREAS 

 

In Kashmir, security forces often clash with separatists and street protesters, and also crack down on the media. The authorities 

impose curfews and often block the internet and mobile phone networks in response to unrest or ahead of high-profile visits. This 

was seen ahead of Prime Minister Narendra Modi's visit to the state a few times in the past several years. Internet services were also 

suspended briefly in Kashmir during the Id festival in 2016 (NDTV, 2016). The suspension badly affected the work of journalists 

and media, particularly online editions of newspapers. 

 

The government's decision to suspend communications also came amid tensions over the ban on the sale of beef introduced by 

many states in 2015-16. This is a sensitive issue in India as Hindus, which comprise 80 per cent of the population, consider the cow 

sacred. Meanwhile, in Maoist-affected Chhattisgarh state, journalists face pressure from the police and powerful local officials. 

They also get caught in the clashes between Maoist rebels and the security forces in the state. In February 2016, a female 

journalist's house in Chhattisgarh was attacked with stones. The group behind the incident accused Malini Subramaniam, a 

contributor for Scroll.in website, of supporting Maoist rebels. Subramaniam has written about alleged human rights violations by 
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security forces in the state. She was eventually forced to leave Jagdalpur after being reportedly threatened by local police and anti-

Maoist groups. Reporters in the northeastern states of Assam and Manipur face pressure from both the government and militant 

groups. 

 

In July 2015, media reports said the National Crime Records Bureau, will for the first time, start gathering data from across the 

country on attacks on RTI activists, journalists, social activists and whistleblowers. States were also sent new templates to compile 

data taken from police stations. However, some media outlets questioned the efficiency of this system since the new database will 

record only cases of grievous hurt of varying degrees and any deaths of journalists or activists will be noted as part of general 

figures on crime. 

 

VI. CONTROLLING ONLINE CONTENT 

With India's internet users standing at 456 million as of December 2017, the government has also been increasing restrictions on 

online content  (FirstPost, 2018). Social media platforms are frequently asked to remove offensive content. The Indian government 

placed the maximum requests to Facebook to take down content during the first half of 2015. It asked for the removal of over 

15,000 pieces of information over fears that this material could cause unrest. 

 

"We restricted access in India to content reported primarily by law enforcement agencies and the India Computer Emergency 

Response Team within the Ministry of Communications and Information Technology because it was anti-religious and hate speech 

that could cause unrest and disharmony within India," Facebook said (Business Today, 2015).  

 

In its Government Requests Report, the social networking platform said the number of pieces of content restricted by India 

stood at 15,155 in January-June 2015. The number is a sharp rise from 5,832 in July-December 2014 and 4,960 requests in January-

June 2014. There are also concerns over the Indian government's mass internet surveillance system Network Traffic Analysis 

(Netra), which will monitor words such as "attack", "bomb", "blast" or "kill" in tweets, status updates, emails or blogs. Media 

reports in 2014 said the system is likely to be launched soon (Paganini, 2014). 

 

VII. MAJOR CENSORSHIP INCIDENTS 

Some incidents of state censorship in particular received widespread attention in 2015. In March, a BBC documentary "India's 

Daughter" made by Leslee Udwin on the gang-rape and death of a student in 2012 was not allowed to be shown in India. Leading 

English-language TV channel NDTV, which was to broadcast the program, registered its protest against the gag order in a unique 

way. It ran a blank dark screen with the film's title and a lamp for an hour on the day and time the documentary was to be aired. In 

the documentary, one of the rapists who was interviewed in jail defends his actions and is seen not to show any remorse for his 

crime. The government and a section of the media criticized the film, saying it contained objectionable content and was derogatory 

to women. The police feared it would disrupt law and order. 

 

In April 2015, the Indian government banned Al-Jazeera TV channel for five days for showing what it said was a wrong map of 

Kashmir, which is at the center of a long-standing dispute with neighbour Pakistan (Panda, 2015). The government also objected to 

content aired by three popular news channels over the hanging of 1993 Mumbai blasts convict Yakub Memon. It said ABP News, 

NDTV 24×7 and AajTak had shown "disrespect" to the judiciary and the president through airing interviews with persons who 

sought mercy for the convict. 

 

Also in June 2017, the government banned access to 857 pornographic websites, which was later to be partially lifted following 

widespread criticism of the decision (The Financial Express, 2017). Rejecting charges of being a Taliban-style government, 

Telecom Minister Ravi Shankar Prasad said all sites which do not promote child porn would be allowed to function. However, the 

review put the liability on internet service providers to unlock only those sites which did not contain child pornography. 

 

On 16 November , which is celebrated as National Press Day, three English-language dailies in the northeastern state of 

Nagaland published blank editorials to protest against what they said was an attempt by the authorities to stifle their freedom of 

expression (Pandey, 2015).. Eastern Mirror, Nagaland Page and The Morung Express were objecting to a letter sent by the Assam 

Rifles paramilitary force, asking the media not to publish statements made by militant groups including the banned National 

Socialist Council of Nagaland (Khaplang). The letter said that media houses were "supporting the unlawful association 

intentionally or unintentionally" by publishing their statements. The state's governor, P. B. Acharya, also said banned groups should 

not get "publicity" in the media. Bano Haralu, a reputed journalist from the region, termed the letter by the Assam Rifles a "diktat 

by a paramilitary force to a democratically elected government" and said it "cannot be brushed aside." She also asked if the Assam 

Rifles would "dare" to "extend the same order to 'national' media houses?" 

 

As significant sections of the public and the media debate what they see as rising intolerance in the country, journalists have not 

remained unaffected. In October 2015, the editor of a government magazine in Haryana state's Education Department was removed 

for publishing an article on the benefits of beef. It said beef is rich is iron. The sale of beef is banned in the state, cow slaughter can 

attract a jail term and the state government defended its action. Meanwhile, there have also been threats to journalists by right-wing 

groups for writing allegedly "anti-Hindu" articles. 

 

VIII. SELF CENSOR-SHIP 

Self-imposed censorship in the media has been noticed since around the time of the general election in 2014 and with a change 

in the ownership of some media outlets. In its "Freedom of the Press 2015" report, media watchdog Freedom House noted that 

"politicized interference in editorial content and staffing decisions remained a concern in 2014, and it appeared to increase in the 

http://www.ijcrt.org/


www.ijcrt.org                                          © 2018 IJCRT | Volume 6, Issue 2 April 2018 | ISSN: 2320-2882 

IJCRT1892850 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 86 
 

 

months surrounding the May national elections". Analysts also observed that the mainstream media, in general, shifted towards the 

right amid strong possibility of the victory of the Bharatiya Janata Party (BJP) in the polls and continued on this path after the 

election, it said. They also said that senior officials and ministers were asked to keep the media at bay and communicate only 

through official channels. 

 

Media watchdogs noted "interference" in editorial decisions after the takeover of the Network 18 media group by the country's 

largest company, Reliance Industries Limited, in May 2014. There was also alleged pressure for "favorable coverage" during the 

poll campaign, they said. Opposition candidates alleged that RIL owner Mukesh Ambani was funding the election campaign of the 

BJP's prime ministerial candidate Narendra Modi. Noted journalists Rajdeep Sardesai and his wife Sagarika Ghose resigned from 

CNN-IBN, a part of the Network 18 Group, after the change in ownership. 

 

In November 2015, sections of the media strongly criticized journalists jostling for space to take selfies with Prime Minister 

Narendra Modi at a gathering organized by the BJP to mark the Diwali festival. The incident was dubbed as an example of "selfie 

journalism" and media outlets said journalists had done themselves a "disservice" by forgetting the principle of objectivity. 

 

"Journalists are supposed to ask questions, seek clarifications and maintain a safe distance from the people being interviewed. 

By ignoring even the basics, the selfie brigade has caused immense harm to the cause of independent media... Selfie journalism has 

ensured that they will talk and we will listen", the Business Standard newspaper said (Mishra, 2015). 

 

Hindustan Times said: "From the Twitter outburst by members of the fraternity and general public alike, journalists did 

themselves a disservice. They forgot important lessons every cub reporter is taught at his or her editor's knee - neutrality and 

objectivity towards the one they report on. They turned into fanboys and fangirls, who could only think the likes and shares this 

picture can get on Facebook and Twitter, not to forget Instagram" (Sharma, 2015). 

 

Self-censorship is also being seen in some areas over action being taken against the media by the government. In December 

2015, some national media outlets reported that local journalists in the flood-hit southern city of Chennai were afraid of writing 

against alleged inadequate relief measures carried out by the government due to defamation fears. Prominent daily Hindustan 

Times said there are 200 criminal defamation cases against journalists and media organizations in Chennai, filed by the state 

government, for publishing stories on various issues which it views as critical of the authorities. Local editors said they do not get 

government advertisements if they question or analyse its policies. 

 

The paper quoted local reporters as saying: "We cannot write against the government. You should do this job because you are 

from outside" (Mondal, 2015). Tamil Nadu officials denied imposing restrictions on the press, Hindustan Times reported. There 

was also criticism in the national media and on online platforms for photos of the then Tamil Nadu Chief Minister J. Jayalalithaa 

being pasted on relief material packets allegedly by workers of the ruling party AIADMK. 

 

Media website Newslaundry termed these actions as "intimidation". "The kind of intolerance towards dissent that Jayalalithaa 

has gotten away with, a Modi would have been hauled over coals and skewered. The AIADMK's defamation spree is nothing short 

of intimidation and an attempt to quell free speech and press freedom", it wrote (Singh, 2015) 

 

Media watchdogs feel that many existing laws can be used to curb media freedom. These include the law on sedition (Article 

124A of the Indian Penal Code which prohibits any expression that can cause "hatred or contempt, or excites or attempts to excite 

disaffection" towards the government) as well as the 1923 Official Secrets Act which gives the authorities the power to censor 

articles related to security matters and take action against members of the press.  

 

CONCLUSION: 

Media owners, agenda of various groups, government advertisers, market size, media audience, etc. influence the construction 

of media contents and seriously challenge the so called "Free Media" in India. In Asian countries media autonomy is a controversial 

issue, on one side right to information and freedom of expression is provided on other side media regulations and Press laws are 

ready to curb the media freedom. In China the party and government are attempting to act as a media watchdog in a fast changing 

world of media communication. Pakistani military uses a range of legal and constitutional powers to curb press freedom. The 

spiritualistic image making of political leaders are also very common practice over Indian media (Mishra, 2008).  

 

India's media are considered partially free by international watchdogs. There is a large degree of freedom in big cities but 

concerns persist over the situation in Kashmir and states with a significant presence of Maoist rebels, such as Chhattisgarh. 

Journalists, social activists and anti-corruption investigators face dangers in their work. There have also been many cases of 

censorship. 

 

However, the government has also taken one more step in the direction of granting autonomy to All India Radio and 

Doordarshan by promulgating an ordinance to effect some changes in the Prasar Bharati Act. The most important change brought 

about by the ordinance was the scrapping of the provision to have a 22-member parliamentary committee to oversee the Prasar 

Bharati Board. This proposal had invited much criticism because such supervision would go against the idea of an autonomous 

media set-up.  
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Abstract: Let Γ(R) be a graph with element of R (finite commutative ring with unity) as vertices, where two vertices

a and b are adjacent if and only if Ra+Rb = R . In this paper, we characterize the rings for which a co-maximal meet

signed graph ΓΣ(R) , a co-maximal join signed graph Γ∨
Σ(R) , a co-maximal ring sum signed graph Γ⊕

Σ(R) , their negation

signed graphs η(ΓΣ(R)) , η(Γ∨
Σ(R)) , η(Γ⊕

Σ(R)) respectively and their line signed graphs are balanced, clusterable, and

sign-compatible.

Key words: Finite commutative ring, maximal ideal, co-maximal graph, balanced signed graph, co-maximal meet

signed graph, co-maximal join signed graph, co-maximal ring sum signed graph

1. Introduction

Istvan Beck [5] introduced the concept of associating a graph with commutative rings. Since then, many

researchers have worked in this field. Ashrafi et al.[2] defined the unit graph of a commutative ring (R) as the

simple graph with vertex set R and two distinct vertices x and y are adjacent if their sum x + y ∈ U(R),

where U(R) is the set of units of R . This graph is denoted by G(R). This kind of work can also be seen in

[17]. Let R be a commuatative ring with a nonzero unity and let Z(R) be the set of all zero divisors in R .

We recall from [7] that the total graph of R is the simple graph with vertex set R and two distinct vertices

x and y are adjacent if their sum x + y ∈ Z(R). This graph is denoted by T (Γ (R)). In 1995, Sharma and

Bhatwadekar [15] introduced a graph Γ(R) on a commutative ring R , whose vertices are elements of R and

two distinct vertices a and b are adjacent if and only if Ra+Rb = R . Further properties of these graphs were

established by Maimani et al. [13], and they named this graph the co-maximal graph of R , denoted by Γ(R).

Observe that G(R) is an induced subgraph of the co-maximal graph. Note that if R is a finite ring, then G(R)

is the complement graph of T (Γ (R)) and hence the complement graph of T (Γ (R)) is an induced subgraph of

the co-maximal graph.

Further, in [13], the authors worked on properties of subgraphs Γ1(R), Γ2(R), and Γ2(R) \ J(R), where

Γ1(R) is the subgraph of Γ(R) generated by the units of R , Γ2(R) is the subgraph of Γ(R) generated by

nonunit elements, and Γ2(R) \ J(R) is the subgraph of Γ(R) induced on the set of nonunits of R that are not

in J(R), where J(R) is the Jacobson radical of R , and also J(R) is the largest 2-sided ideal of R such that

1− a is a unit for all a ∈ J(R). Let Γ1(R) be the subgraph of Γ(R), generated by the units of R , and Γ2(R)

∗Correspondence: deepa sinha2001@yahoo.com

2010 AMS Mathematics Subject Classification: 05C22, 05C75
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be the subgraph of Γ(R), generated by nonunit elements of the ring R . The co-maximal graph Γ(Z6) is shown

in Figure 1.

0

1

2

3

4

5

Figure 1. Γ(Z6)

For preliminary notations and terminologies in abstract algebra we refer to standard textbooks [8, 9],

and for graph theory we refer to [11, 21]. Unless mentioned otherwise, all rings considered in this paper are

finite and commutative with unity 1 ̸= 0.

A subring A of a ring R is called a (two-sided) ideal of R if for every r ∈ R and every a ∈ A both ra

and ar are in A . A proper ideal A of R is maximal ideal of R if there are no other ideals contained between

A and R . An element a ∈ R is unit of the ring R if a−1 exists, where a−1 ∈ R is multiplicative inverse of a .

A commutative ring is quasi-local if it has only finitely many maximal ideals.

In this paper, we denote Γ2(R) \ J(R) by Γ
′

2(R) and Max(R) = {M1,M2, . . . ,Mn} denotes the set of

maximal ideals of R , where Mi is a maximal ideal of R . For a ring R , U(R) denotes the set of units of R .

There are many exciting results proved on subgraphs of co-maximal graphs of rings in [3, 13–15, 19, 22],

such as girth, diameter, and some structural properties of Γ
′

2(R). Some elementary ones are listed below.

Theorem 1 [13, 19] The following hold for co-maximal graph Γ(R) of a commutative ring R :

(a) Let Γ1(R) be a subgraph of Γ(R) whose vertices are the units of R ; then Γ1(R) is a complete graph.

(b) Let Γ2(R) be a subgraph of Γ(R) whose vertices are the nonunit elements of R ; then a ∈ J(R) if and

only if degΓ2(R)a = 0 .

(c) Γ2(R) is totally disconnected if and only if R is a local ring.

We extend the theory of the co-maximal graph in the realm of signed graphs. For preliminary notations

and terminology for signed graphs, we refer to Zaslavsky [23–25]. A signed graph is an ordered pair Σ = (Σu, σ),

where Σu = (V,E) is a graph, called the underlying graph of Σ and σ : E → {+,−} is a function from

the edge set E of Σu into the set {+,−} called the signature of Σ. Let E+(Σ) = {e ∈ E(Σu) : σ(e) = +}
and E−(Σ) = {e ∈ E(Σu) : σ(e) = −} . The elements of E+(Σ) and E−(Σ) are called positive and

negative edges of Σ, respectively. A signed graph is said to be homogeneous if all its edges have the same sign

and heterogeneous otherwise. The negation η(Σ) of a signed graph Σ is a signed graph obtained from Σ by

negating the sign of every edge of Σ.

One of the fundamental concepts in the theory of signed graphs is that of balance, clusterability, and

C -sign-compatibility. Harary [12] introduced the concept of balanced signed graphs for the analysis of social
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networks, in which a positive edge stands for a positive relation and a negative edge represents a negative

relation. A signed graph is balanced if every cycle has an even number of negative edges, and a signed graph

that is not balanced is called an unbalanced signed graph.

The following is the well-known result given by Harary in 1956.

Theorem 2 [12] A signed graph Σ is balanced if and only if its vertex set V (Σ) can be partitioned into two

subsets V1 and V2 (one of them possibly empty) such that every negative edge of Σ joins a vertex of V1 with

one of V2 while no positive edge does so.

Now by a positive section (negative section) [10] in a signed graph Σ, we mean a maximal edge induced

weakly connected subsigned graph consisting of only positive (negative) edges of Σ that turn out to be simply

a path (semipath) if Σ is a cycle (semicycle). For a signed graph Σ, Behzad and Chartrand [6] defined its

line signed graph L(Σ) as the signed graph in which the edges of Σ are represented as vertices. Two of these

vertices are defined to be adjacent whenever the corresponding edge in Σ has a vertex in common; any such

edge ef is negative whenever both e and f are negative edges in Σ and positive otherwise.

1 2

3

4

5

1
3

4

2 5
G L(G)

Figure 2. A signed graph G and its line signed graph L(G) .

We have the following result that gives the characterization of signed graphs for which their line signed

graphs are balanced:

Theorem 3 [1] For a signed graph Σ , L(Σ) is balanced if and only if the following conditions hold:

(i) for some cycle Z in Σ ,

(a) if Z is all-negative, then Z has even length;

(b) if Z is heterogeneous, then Z has an even number of negative sections with even length;

(ii) for v ∈ V (Σ) , if d(v) > 2 , then there is at most one negative edge incident at v in Σ .

A signed graph Σ is said to be clusterable if its vertex set can be partitioned into pairwise disjoint

subsets called clusters, such that every negative edge joins vertices in different clusters and every positive edge

join vertices in the same cluster. Davis in 1967 gave the characterization of clusterable signed graphs as precisely

those in which no cycle has exactly one negative edge.
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Theorem 4 [7] A signed graph Σ is clusterable if and only if Σ contains no cycle with exactly one negative

edge.

A marking of a given signed graph Σ is a function µ : V (Σ) → {+,−} . A signed graph Σ is said to

be sign-compatible if there exists a marking µ of its vertices such that the end vertices of every negative edge

receive a ‘− ’ sign in µ , and no positive edge in Σ has both of its ends assigned a ‘− ’ sign in µ . Further, we

establish the characterization of sign-compatible signed graphs.

Theorem 5 [20] A signed graph Σ is sign-compatible if and only if its vertices can be partitioned into two

subsets V1 and V2 (one of them possibly empty) such that the all-negative subsigned graph of Σ is precisely the

subsigned graph induced by exactly one of the subsets V1 or V2 .

Theorem 6 [20] A signed graph Σ is sign-compatible if and only if Σ does not contain a subsigned graph

isomorphic to either of the two signed graphs, Σ1 formed by taking the path P4 = (x, u, v, y) with both the edges

xu and vy negative and the edge uv positive and Σ2 formed by taking Σ1 and identifying the vertices x and
y .

In a signed graph Σ = (Σu, σ), σ induces a unique marking µσ defined by

µσ(v) = Πej∈Evσ(ej), v ∈ V (Σ),

which is called the canonical marking (or C -marking in short) of Σ, where Ev is a set of edges ej incident at

v in Σ. A canonically marked signed graph Σ is said to be canonically sign-compatible (or C -sign-compatible

in short), if the end vertices of every negative edge receive ‘− ’ signs and no positive edge has both of its ends

assigned ‘− ’ under µσ .

Theorem 7 [16] A signed graph Σ is C -sign-compatible if and only if the following conditions hold in Σ :

(a) for every vertex v ∈ V (Σ) either d−(v) = 0 or d−(v) ≡ 1 (mod 2) and

(b) for every positive edge ek = vivj in Σ , d−(vi) = 0 or d−(vj) = 0

2. Co-maximal meet signed graph

A co-maximal meet signed graph is defined as follows:

Definition 8 A co-maximal meet signed graph is an ordered pair ΓΣ(R) = (Γ(R), σ) , where Γ(R) is the co-

maximal graph of a commutative ring R and for an edge ab of ΓΣ(R) , σ is defined as

σ(ab) =

{
+ if a ∈ U(R) and b ∈ U(R),

− otherwise.

The co-maximal meet signed graphs ΓΣ(Z2 ∗ Z3) and ΓΣ(Z2(x)/⟨x2⟩) are shown in Figure 3, in which

solid line segments are positive edges and dotted line segments are negative edges.
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(1,1)(1,2)

(0,2)

(1,0) (0,1)

(0,0)

0

1

1+x

x

Figure 3. Showing the co-maximal meet signed graphs of ΓΣ(Z2 ∗ Z3) and ΓΣ(Z2(x)/⟨x2⟩) .

2.1. Properties of co-maximal meet signed graph

In this section, we describe properties such as balance, clusterability, sign-compatibility, and C -sign-compatibility

of co-maximal meet signed graphs. Some of these results were presented at the “International Conference on

Current Trends in Graph Theory and Computation(CTGTC-2016)” and were highly appreciated [18].

Theorem 9 A co-maximal meet signed graph ΓΣ(R) is balanced if and only if R is a local ring.

Proof Let R be a commutative ring with unity(say u). First, we assume that ΓΣ(R) is balanced. This

implies there does not exist any negative cycle.

If R is not a local ring, then by Theorem 1, Γ2(R)\J(R) is not totally disconnected. There are nonunits

a, b ∈ R such that Ra + Rb = R . Since in ΓΣ(R) there is a positive edge between two vertices if and only if

both the vertices are units of R , then ab is a negative edge and a and b are connected to u(u ∈ U(R)) by a

negative edge; therefore auba is a negative cycle, a contradiction.

Now if R is a local ring, then it has only one maximal ideal and Γ2(R) \ J(R) is a totally disconnected

graph. Therefore, in ΓΣ(R) there does not exist any edge between two nonunits. If there is some cycle present

in ΓΣ(R), then it is of the form ulvmunul (where u′
i s are units and v′i s are nonunits), which always contains

an even number of negative edges. Therefore, ΓΣ(R) is balanced. 2

Theorem 10 A co-maximal meet signed graph ΓΣ(R) is always clusterable.

Proof From the construction of the co-maximal meet signed graph we know that there must be a positive

edge between all pairs of units. Simultaneously there must be a negative edge between all pairs of vertices

comprising one unit and one nonunit. Additionally there might be a negative edge between some two nonunits

also. Now we can partition its vertices into pairwise disjoint subsets V1, V2, V3 . . . such that all units can be

put in one set, say V1 , and all nonunits in different sets V2, V3, V4 . . . . Hence ΓΣ(R) is clusterable. 2

Theorem 11 A co-maximal meet signed graph ΓΣ(R) is sign-compatible if and only if |U(R)| = 1 .

Proof Necessity: Let the co-maximal meet signed graph ΓΣ(R) be sign-compatible. Let |U(R)| ≥ 2,

u1, u2, 0 ∈ R , where u1, u2 are units of the ring R and 0 is zero of ring R . From the definition of the co-

maximal meet signed graph, we know that u10 and u20 are negative edges and so we assign negative signs to

all three vertices u1, u2 , and 0. Since u1u2 is a positive edge, at least one of the vertices u1 or u2 must have

a positive sign, which is a contradiction.

Sufficiency is trivial. 2
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Corollary 12 If R is a local ring, then ΓΣ(R) is sign-compatible if and only if R is isomorphic to Z2 .

Theorem 13 If |U(R)| ≥ 2 , then ΓΣ(R) is not C -sign-compatible.

Proof Due to condition (b) of Theorem 7. 2

Theorem 14 If R is a local ring, then ΓΣ(R) is C -sign-compatible if and only if R is isomorphic to Z2 .

2.2. Negation of the co-maximal meet signed graph

In this section, we describe properties such as balance, clusterability, sign-compatibility, and C -sign-compatibility

of the negation of the co-maximal meet signed graph.

Theorem 15 Negation of the co-maximal meet signed graph η(ΓΣ(R)) is balanced if and only if the cardinality

of the set of units of ring R is one.

Proof Necessity: Let us assume that η(ΓΣ(R)) is balanced. In η(ΓΣ(R)) the signs of the edges of ΓΣ(R)

are changed, that is, some two units are connected with a negative edge, between some two nonunits there is a

positive edge, and also there is a positive edge between some two units and nonunits.

If |U(R)| ≥ 2, then there are two unit elements u1 and u2 (say). There exists nonunit 0 ∈ R such that

Ru1 + R0 = Ru2 + R0 = Ru1 + Ru2 = R . Thus we have a cycle u10u2u1 with one negative edge between u1

and u2 , which is a contradiction.

Sufficiency: Now |U(R)| = 1 implies that the graph is all-positive. Hence η(ΓΣ(R)) is balanced. 2

Theorem 16 Negation of the co-maximal meet signed graph η(ΓΣ(R)) is clusterable if and only if the cardinality

of the set of units of ring R is one.

Proof Let us assume that |U(R)| = 1. Then the negation of the co-maximal meet signed graph η(ΓΣ(R)) is

all-positive; therefore trivially is clusterable.

Now suppose |U(R)| ≥ 2; then there exists at least one negative edge in η(ΓΣ(R)) between the two

units u1, u2 (say), and also every unit is joined by a positive edge to a nonunit. Let e1 ∈ R be some nonunit

element. Therefore, there exist positive edges u1e1 , u2e1 . Now u1, u2 with some nonunit element will form a

cycle with exactly one negative edge, contradicting the Davis criterion of clusterability. Hence if |U(R)| ≥ 2,

then η(ΓΣ(R)) is not clusterable. 2

Example 17 If R is isomorphic to either Z2 or Zr
2 , then negation of the co-maximal meet signed graph

η(ΓΣ(R)) is balanced as well as clusterable.

Theorem 18 The negation of the co-maximal meet signed graph η(ΓΣ(R)) is always sign-compatible.

Proof The proof is trivial by giving a negative sign to all units and a positive sign to all nonunits. 2

Theorem 19 The negation of the co-maximal meet signed graph η(ΓΣ(R)) is C -sign-compatible if and only if

|U(R)| = 1 or even.
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Proof If |U(R)| = 1, then the negation of the co-maximal meet signed graph is an all-positive signed graph;

therefore C -sign-compatible. If |U(R)| is even, then due to Theorem 7 the signed graph is C -sign-compatible.

Next suppose η(ΓΣ(R)) is C -sign-compatible, but on the contrary let |U(R)| be odd. Then d−(ui) ≡ 0

(mod 2), where ui ∈ U(R), a contradiction due to Theorem 7. 2

Example 20 ΓΣ(R) is C -sign-compatible if R is isomorphic to one of the following rings, Zn, Zn∗Zm, Z2[x]/⟨xn⟩(n =

2, 3, . . . ) or F = {0, 1, 2, . . . , p− 1} (p is a prime), F [x]/⟨xn⟩(n = 2, 3, . . . ) .

2.3. Line signed graph of co-maximal meet signed graph

Theorem 21 The line signed graph of the co-maximal meet signed graph L(ΓΣ(R)) is balanced if and only if

R ∼= Z2 .

Proof Necessity: Let the line signed graph L(ΓΣ(R)) be balanced and the cardinality of ring R be greater

than two. Then it has either |U(R)| ≥ 2 or |R/U(R)| ≥ 2. Now from the construction of ΓΣ(R), if |U(R)| ≥ 2,

then there exists 0 ∈ R , where 0 is zero of the ring R , such that d(0) ≥ 2, precisely d−(0) ≥ 2. This is a

contradiction due to Theorem 3. On the other hand, if |R/U(R)| ≥ 2, then there exists ui ∈ R , where ui is a

unit of ring R such that d(ui) ≥ 2, precisely d−(ui) ≥ 2, again a contradiction due to Theorem 3.

Sufficiency: If |R| ≤ 2, then the proof is trivial since R ∼= Z2 . 2

Theorem 22 A line signed graph of the negation of the co-maximal meet signed graph L(η(ΓΣ(R))) is balanced

if and only if |U(R)| ≤ 2 .

Proof Necessity: Let L(η(ΓΣ(R))) be balanced. On the contrary let |U(R)| ≥ 3; then from the construction

of η(ΓΣ(R)) there exists ui ∈ R , where ui is a unit of ring R such that d−(ui) ≥ 2, a contradiction to Theorem

3. Hence L(η(ΓΣ(R))) is not balanced for |U(R)| ≥ 3.

Sufficiency: Let |U(R)| ≤ 2 then the negation of the co-maximal meet signed graph contains at most one

negative edge. Hence, its line signed graph is all-positive. This implies that L(η(ΓΣ(R))) is balanced. 2

Corollary 23 If R is a field, then the line signed graph of the negation of the co-maximal meet signed graph

L(η(ΓΣ(R))) is balanced if R is isomorphic to either Z2 or Z3 .

Example 24 If R is isomorphic to Zr
2 or all polynomial rings over Z2 , then the line signed graph of the

negation of the co-maximal meet signed graph L(η(ΓΣ(R))) is balanced.

Theorem 25 The line signed graph of co-maximal meet signed graph L(ΓΣ(R)) is clusterable if and only if

|U(R)| = 1 .

Proof Necessity: Let L(ΓΣ(R)) be clusterable. On the contrary let |U(R)| ≥ 2. Then there exists a cycle in

ΓΣ(R) of the form u1u20u1 , where u1, u2 ∈ R are units of the ring and 0 ∈ R is zero of the ring. Now from

the construction of the co-maximal meet signed graph, u10, u20 are negative edges whereas u1u2 is a positive

edge. Clearly, in L(ΓΣ(R)) there exists at least one cycle with exactly one negative edge, due to the presence

of the above-mentioned cycle in ΓΣ(R), a contradiction to the Davis criterion stated in Theorem4. Hence, if

|U(R)| ≥ 2, then L(ΓΣ(R)) is not clusterable.
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Sufficiency: If |U(R)| = 1, then ΓΣ(R) is homogeneous with all-negative edges. Hence, L(ΓΣ(R)) is also

homogeneous with all-negative edges and therefore trivially clusterable. 2

Theorem 26 The line signed graph of the negation of the co-maximal meet signed graph L(η(ΓΣ(R))) is

clusterable if and only if |U(R)| ≤ 2 .

Proof For the necessity part, suppose that L(η(ΓΣ(R))) is clusterable. On the contrary let |U(R)| ≥ 3; then

from the construction of η(ΓΣ(R)) we have ui ∈ R , where ui is a unit of the ring R such that d−(ui) ≥ 2

and d+(ui) ≥ 1. Let e1, e2 be two negative edges incident at ui and let a1 be a positive edge incident at ui .

Clearly, in L(η(ΓΣ(R))) there exists at least one triangle with exactly one negative edge, due to the presence

of vertex ui in η(ΓΣ(R)). This is a contradiction to the Davis criterion of clusterability stated in Theorem 4.

Sufficiency is trivial since for |U(R)| ≤ 2, L(η(ΓΣ(R))) is all-positive and hence clusterable. 2

3. Co-maximal join signed graph

The definition of a co-maximal join signed graph is as follows:

Definition 27 A co-maximal join signed graph is an ordered pair Γ∨
Σ(R) = (Γ(R), σ) , where Γ(R) is the

co-maximal graph of a commutative ring R and for an edge ab of Γ∨
Σ(R) , σ is defined as

σ(ab) =

{
+ if a ∈ U(R) or b ∈ U(R),

− otherwise.

(1,1)(1,2)

(0,2)
(0,0)

0

1

1+x

x

(0,1) (1,0)

Figure 4. Showing the co-maximal join signed graphs of Γ∨
Σ(Z2 ∗ Z3) and Γ∨

Σ(Z2(x)/⟨x2⟩) .

3.1. Properties of co-maximal join signed graph

Theorem 28 A co-maximal join signed graph Γ∨
Σ(R) is balanced if and only if R is a local ring.

Proof First, suppose Γ∨
Σ(R) is balanced. On the contrary let R be not a local ring. Then we have nonunits

a1, a2 ∈ R (say) such that Ra1 + Ra2 = R . Let u be some unit in R . Then there exists a cycle ua1a2u

with exactly one negative edge, which is a contradiction. Now suppose R is a local ring, which implies that

there does not exist some edge between nonunits. Thus Γ∨
Σ(R) is an all-positive graph, implying that Γ∨

Σ(R)

is balanced. 2
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Example 29 If R is isomorphic to either Zpn or Fq , where Fq is a field of cardinality q , then the co-maximal

join signed graph Γ∨
Σ(R) is balanced.

Theorem 30 A co-maximal join signed graph Γ∨
Σ(R) is clusterable if and only if R is a local ring.

Proof First, suppose Γ∨
Σ(R) is clusterable. On the contrary let R be not a local ring. Then we have nonunits

a1, a2 ∈ R (say) such that Ra1+Ra2 = R . For some unit u in R , there exists a cycle ua1a2u with exactly one

negative edge, which is a contradiction. If R is a local ring, there does not exist some edge between nonunits.

Γ∨
Σ(R) is an all-positive graph, so that we can put all vertices in one cluster. This implies that Γ∨

Σ(R) is

clusterable. 2

Theorem 31 If R is a local ring, then the co-maximal join signed graph Γ∨
Σ(R) is C -sign-compatible.

Proof The proof is trivial. 2

Corollary 32 If R is a field, then the co-maximal join signed graph Γ∨
Σ(R) is C -sign-compatible.

Example 33 If R ∼= Z2 × Z2 , then the co-maximal join signed graph Γ∨
Σ(R) is C -sign-compatible.

Theorem 34 A co-maximal join signed graph Γ∨
Σ(R) is always sign-compatible.

Proof The proof is trivial if we give marking to the vertices according to the rule given below: If R is a local

ring, then Γ∨
Σ(R) is all-positive, and we can assign positive signs to every vertex. However, if R is not a local

ring, then we can assign positive signs to all units and negative signs to all nonunits. 2

3.2. Negation of co-maximal join signed graph η(Γ∨
Σ(R))

In this section, we describe properties such as balance, clusterability, sign-compatibility, and C -sign-compatibility

of the negation of the co-maximal join signed graph.

Theorem 35 Negation of the co-maximal join signed graph η(Γ∨
Σ(R)) is balanced if and only if |U(R)| = 1 .

Proof Necessity: First, suppose the negation of the co-maximal join signed graph η(Γ∨
Σ(R)) is balanced.

On the contrary let |U(R)| ≥ 2. Let u1, u2 ∈ R be units of the ring and 0 ∈ R be zero of the ring. Since

Ru1+R0 = Ru2+R0 = Ru1+Ru2 = R , therefore there exist edges between 0, u1 , and u2 , and all are negative.

This implies that there exists at least one negative cycle of length three 0u1u20, which is a contradiction.

For sufficiency, let |U(R)| = 1. Now we will show that negation of the co-maximal join signed graph

η(Γ∨
Σ(R)) is balanced. If R is a local ring, then there is no cycle by construction, but if R is not a local ring,

then there must exist at least one cycle. All cycles are of the form ualamu , where u is a unit of R and a′i s are

nonunits of ring R containing an even number of negative edges. Hence η(Γ∨
Σ(R)) is balanced. 2

Corollary 36 For a local ring, η(Γ∨
Σ(R)) is balanced if and only if R ∼= Z2 .

Theorem 37 Negation of the co-maximal join signed graph η(Γ∨
Σ(R)) is always clusterable.
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Proof The proof is trivial. 2

Theorem 38 Negation of the co-maximal join signed graph η(Γ∨
Σ(R)) is sign-compatible if and only if R is a

local ring.

Proof Necessity: Let the negation of the co-maximal join signed graph η(Γ∨
Σ(R)) be sign-compatible. On

the contrary let R be not a local ring. Then we have at least two nonunits a1, a2 ∈ R(say) such that

Ra1 + Ra2 = R = Ru + Ra1 = Ru + Ra2 , where u ∈ R is a unit of R . ua1 , ua2 being negative edges,

we assign negative marks to all three vertices u, a1 , and a2 . However, a1a2 is a positive edge and for a graph

to be sign-compatible at least one of a1 or a2 must be assigned a positive mark, which is a contradiction.

Sufficiency is trivial, if we assign markings to the vertices according to the rule given below: If R is a local

ring, then the negation of the co-maximal join signed graph η(Γ∨
Σ(R)) is all-negative and hence sign-compatible.

2

Theorem 39 Negation of co-maximal join signed graph η(Γ∨
Σ(R)) is C -sign-compatible if and only if R is a

local ring such that |U(R)| is odd and |R| is even.

Proof Necessity: Let η(Γ∨
Σ(R)) be C -sign-compatible. Then suppose that R is not a local ring. We then

have an edge(positive) ab(say) between two nonunit elements a, b ∈ R . Moreover, a and b are connected to

u ∈ R , where u is a unit of the ring by negative edges. This is contrary to our assumption, due to Theorem

7. Next, let R be a local ring with |U(R)| being even. Now, since all nonunit elements of the ring are joined

to all unit elements of the ring by a negative edge, this implies that d−(ai) = |U(R)| , where ai ∈ R is some

nonunit element of R . This is a contradiction to condition (a) of Theorem 7.

Sufficiency: Let R be a local ring where |U(R)| is odd and |R| is even. Therefore, graph η(Γ∨
Σ(R)) is

all-negative. Since the unit elements of the ring are connected to all elements of the ring, d−(ui) = |R| − 1

(odd) and all nonunit elements of the ring are joined to all the unit elements of the ring by a negative edge.

This implies that d−(ai) = |U(R)| (odd). Therefore, according to Theorem 7 we can say that η(Γ∨
Σ(R)) is

C -sign-compatible. 2

Example 40 If R is isomorphic to the rings, Zpn , F , where F is a field, then the negation of the co-maximal

join signed graph η(Γ∨
Σ(R)) is sign-compatible.

Example 41 If R is isomorphic to Zr
2 or Z2 , then the negation of the co-maximal join signed graph η(Γ∨

Σ(R))

is C -sign-compatible.

Example 42 If R is isomorphic to one of the following rings, Zn(n ̸= 2), Zpn , where p is prime, Zm ∗
Zn(m,n ̸= 2), Z2[x]/⟨x2⟩, Z3[x] , then η(Γ∨

Σ(R)) is not C -sign-compatible.

3.3. Line signed graph of co-maximal join signed graph

Theorem 43 If R is a local ring, then the line signed graph of the co-maximal join signed graph L(Γ∨
Σ(R)) is

balanced.
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Proof If R is a local ring, then the co-maximal join signed graph Γ∨
Σ(R) is all-positive and hence its line

signed graph is also all-positive. This implies that the line signed graph of the co-maximal join signed graph

L(Γ∨
Σ(R)) is balanced. 2

Example 44 If R is isomorphic to the rings, Z2 ∗ Z2, Zpn , F , where F is a field, then the line signed graph

of the co-maximal join signed graph L(Γ∨
Σ(R)) is balanced.

Example 45 If R is isomorphic to Z2[x]
⟨x3⟩ , Zn ∗ Zm(n,m ̸= 2), Zn(n ̸= 2, 3, 4 and prime) , then the line signed

graph of the co-maximal join signed graph L(Γ∨
Σ(R)) is not balanced.

Theorem 46 The line signed graph of the negation of the co-maximal join signed graph L(η(Γ∨
Σ(R))) is balanced

if and only if R ∼= Z2 .

Proof Necessity: If L(η(Γ∨
Σ(R))) is balanced, then our claim is that R ∼= Z2 .

To achieve our claim, we examine the structure of η(Γ∨
Σ(R)), which depends upon the following two

cases:

(1) when R is isomorphic to a nonlocal ring.

(2) when R is isomorphic to a local ring.

Case 1: If R is isomorphic to a nonlocal ring, then there will be at least two maximal ideals, say M1,M2 of R .

Let a1 ∈ M1 and a2 ∈ M2 , where a1, a2 are nonunit elements of the ring R and u ∈ R is a unit element of

the ring. Then, from the construction of η(Γ∨
Σ(R)) a1a2 is a positive edge whereas ua1 and ua2 are negative

edges. This implies that d−(u) ≥ 2, which is contrary to our assumption due to Theorem 3.

Case 2: If R is isomorphic to a local ring. Claim: R ∼= Z2 ; we shall prove the claim by the contradiction.

If |R| ≥ 3, then there are two possibilities:

(a) |U(R)| ≥ 2.

If |U(R)| ≥ 2, then d−(0) ≥ 2, where 0 ∈ R is zero of the ring. This is a contradiction due to Theorem 3

(b) |U(R)| = 1. If |U(R)| = 1, then from the construction of η(Γ∨
Σ(R)) d−(u) ≥ 2, where u ∈ R is a unit of

the ring. This is again a contradiction due to Theorem 3

Sufficiency is trivial. 2

Theorem 47 If R is a local ring, then the line signed graph of the co-maximal join signed graph L(Γ∨
Σ(R)) is

clusterable.

Proof The proof is trivial. 2

Example 48 If R is isomorphic to Z2 ∗ Z2 , then L(Γ∨
Σ(R)) is clusterable.

Example 49 If R is isomorphic to Zm ∗ Zn(n,m ̸= 2) , then L(Γ∨
Σ(R)) is not clusterable.
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Theorem 50 The line signed graph of the negation of the co-maximal join signed graph L(η(Γ∨
Σ(R))) is

clusterable if and only if R is a local ring.

Proof Necessity: Let L(η(Γ∨
Σ(R))) be clusterable. On the contrary let R be not a local ring. Then in

η(Γ∨
Σ(R)), one can easily determine a cycle of length three, viz., ua1a2u with one positive and two negative

edges. Therefore, in L(η(Γ∨
Σ(R))) there will be a cycle with exactly one negative edge, which is contrary to the

Davis criterion of clusterability [Theorem 4].

Sufficiency is trivial, if R is a local ring, then η(Γ∨
Σ(R)) is an all-negative graph. Hence, L(η(Γ∨

Σ(R)))

will also be an all-negative graph and therefore clusterable. 2

4. Co-maximal ring sum signed graph

Definition 51 A co-maximal ring sum signed graph is an ordered pair Γ⊕
Σ(R) = (Γ(R), σ) , where Γ(R) is the

co-maximal graph of a commutative ring R and for an edge (ab) of ΓΣ(R)⊕ , σ is defined as

σ(ab) =

{
+ either a ∈ U(R) or b ∈ U(R),

− otherwise.

The co-maximal ring sum signed graphs Γ⊕
Σ(Z2 ∗Z3) and Γ⊕

Σ(Z2(x)/⟨x2⟩) are shown in Figure 3, in which solid

line segments are positive edges and dotted line segments are negative edges.

(1,1)(1,2)

(0,2)
(0,0)

0

1

1+x

x

(0,1) (1,0)

Figure 5. Showing the co-maximal ring sum signed graphs of Γ(Z2 ∗ Z3) and Γ(Z2(x)/⟨x2⟩) .

4.1. Properties of co-maximal ring sum signed graphs

Theorem 52 The co-maximal ring sum signed graph Γ⊕
Σ(R) is balanced if and only if R is isomorphic to Z2 .

Proof Necessity: Let the co-maximal ring sum signed graph Γ⊕
Σ(R) be balanced. If we suppose that R is

not a local ring, then there will be at least two maximal ideals, say m1,m2 . Let a1 ∈ m1, a2 ∈ m2 be nonunit

elements of the ring R and u ∈ R be a unit of the ring. From the definition of a co-maximal ring sum signed

graph, one can easily determine the presence of a cycle ua1a2u with exactly one negative edge a1a2 , which is a

contradiction to our assumption that Γ⊕
Σ(R) is balanced. Next, if |U(R)| ≥ 2 and R is a local ring, then there

exists a cycle u10u2u1 , where u1, u2 ∈ R are units of R and 0 ∈ R is zero of ring R . From the definition of
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a co-maximal ring sum signed graph, u10 and u20 are positive edges and u1u2 is a negative edge. Therefore,

cycle u10u2u1 has exactly one negative edge, which is a contradiction.

Sufficiency: If R is isomorphic to Z2 , then the co-maximal ring sum signed graph is all-positive and

hence Γ⊕
Σ(R) is balanced. 2

Theorem 53 Co-maximal ring sum signed graph Γ⊕
Σ(R) is clusterable if and only if R is isomorphic to Z2 .

Proof Necessity: Let the co-maximal ring sum signed graph Γ⊕
Σ(R) be clusterable. From the proof of Theorem

52, one can easily determine that if R is not a local ring or R is a local ring with |U(R)| ≥ 2, then there exists

a cycle with exactly one negative edge, which is a contradiction to the Davis criterion of clusterability [Theorem

4].

Sufficiency: If R is isomorphic to Z2 , then the co-maximal ring sum signed graph is all-positive and

hence Γ⊕
Σ(R) is clusterable. 2

Theorem 54 Co-maximal ring sum signed graph Γ⊕
Σ(R) is sign-compatible if and only if |U(R)| = 1 or R is

a local ring.

Proof Necessity: Let the co-maximal ring sum signed graph Γ⊕
Σ(R) be sign-compatible. Let |U(R)| ≥ 2, R

be not a local ring, and u1, u2, a1, a2 ∈ R , where u1, u2 are units of R and a1, a2 are nonunits of R . Also

Ru1 + Ru2 = Ru1 + Ra1 = Ru2 + Ra2 = Ra1 + Ra2 = R implies that a1a2 , u1u2 are negative edges. For

Γ⊕
Σ(R) to be sign-compatible end vertices a1, a2;u1, u2 must be assigned negative marking. However, u1a1 ,

u2a2 are positive edges and therefore at least one of u1 or a1 and u2 or a2 must have positive marking, which

is a contradiction.

Sufficiency is trivial. If R is a local ring, then on marking all units ‘− ’ and all nonunits ‘+’, Γ⊕
Σ(R)

becomes sign-compatible. However, if R is not a local ring and |U(R)| = 1, then marking all nonunits ‘− ’ and

all units ‘+’, we get sign-compatible graph Γ⊕
Σ(R). 2

Example 55 If R is isomorphic to either Zr
2 , then the co-maximal ring sum signed graph Γ⊕

Σ(R) is sign-

compatible.

Theorem 56 If R is a local ring, then the co-maximal ring sum signed graph Γ⊕
Σ(R) is C -sign-compatible if

and only if |U(R)| = 1 or |U(R)| is even.

Proof Necessity: Let Γ⊕
Σ(R) be C -sign-compatible. If |U(R)| ̸= 1 is odd, then d−(v) ̸= 0 and d−(v) ≡ 0

(mod 2), and, according to Theorem 7, Γ⊕
Σ(R) is not C -sign-compatible.

Sufficiency: If |U(R)| = 1 or |U(R)| is even and R is a local ring, then either d−(v) = 0 or d−(v) ≡ 1

(mod 2) and d−(vi) = 0, where vi ∈ R is a nonunit of ring R . Hence, as per Theorem 7, Γ⊕
Σ(R) is C -sign-

compatible. 2

Example 57 Γ⊕
Σ(R) is C -sign-compatible if R is isomorphic to one of the following rings, F = {0, 1} and

F [x]/⟨xn⟩(n = 2, 3, . . . ) , F1 = {0, 1, . . . , p− 1} (p is prime) and F1[x]/⟨xn⟩(n = 2, 3, . . . ) .
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Corollary 58 If R ∼= Fpn , where Fpn is a field of cardinality pn , then the co-maximal ring sum signed graph

Γ⊕
Σ(R) is C -sign-compatible if and only if p ̸= 2 and n ≥ 1 .

Example 59 If R is isomorphic to Zpn , where p is prime, then the co-maximal ring sum signed graph Γ⊕
Σ(R)

is C -sign-compatible.

Theorem 60 In the co-maximal ring sum signed graph Γ⊕
Σ(R) if |U(R)| ≥ 2 and R is not a local ring, then

the graph is not C -sign-compatible.

Proof Proof is trivial, from construction of Γ⊕
Σ(R) and Theorem 7. 2

Example 61 If R is isomorphic to Zpr , then the co-maximal ring sum signed graph Γ⊕
Σ(R) graph is C -sign-

compatible.

4.2. Negation of co-maximal ring sum signed graph

Theorem 62 Negation of the co-maximal ring sum signed graph η(Γ⊕
Σ(R)) is always balanced.

Proof Proof is trivial from the construction of η(Γ⊕
Σ(R)). We can see that if there are some cycles, then they

must contain an even number of negative edges. Hence η(Γ⊕
Σ(R)) is balanced. 2

Theorem 63 Negation of the co-maximal ring sum signed graph η(Γ⊕
Σ(R)) is always clusterable.

Proof Negation of the co-maximal ring sum signed graph η(Γ⊕
Σ(R)) is clusterable, if all the units are put in

set V1 and all the nonunits in V2 . 2

Theorem 64 Negation of the co-maximal ring sum signed graph η(Γ⊕
Σ(R)) is sign-compatible if and only if

R ∼= Z2 .

Proof Necessity: Let the negation of the co-maximal ring sum signed graph η(Γ⊕
Σ(R)) be sign-compatible.

Suppose that |U(R)| ≥ 2. If u1, u2 ∈ R are units of the ring R and 0 ∈ R is zero of ring R such that u10, u20

edges are negative, the end vertices u1, u2 and 0 will be marked ‘− ’. However, u1u2 edge is positive and for a

signed graph to be sign-compatible at least one of the vertices u1 and u2 must be assigned marking ‘+’, which

is a contradiction. Again let R be not a local ring and |U(R)| = 1. Assume that a1, a2 ∈ R are nonunits of

the ring R and u ∈ R is a unit of ring R such that a1u, a2u edges are negative. Assigning the mark ‘− ’ to

the vertices a1, a2 and u , a1a2 being positive edges at least one of the vertices a1 and a2 should be marked

by ‘+’, which is a contradiction.

Sufficiency is trivial; all the vertices are marked ‘− ’. 2

Theorem 65 Negation of the co-maximal ring sum signed graph η(Γ⊕
Σ(R)) is C -sign-compatible if and only if

R ∼= Z2 .

Proof Necessity: Let the negation of the co-maximal ring sum signed graph η(Γ⊕
Σ(R)) be C -sign-compatible.

Suppose |U(R)| ≥ 2. Then u1u2 being a positive edge, the condition for η(Γ⊕
Σ(R)) to be C -sign-compatible
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is that at least one of the units u1 or u2 must have a marking of ‘+’ but u10 and u20 both being negative

edges, mark of u1, u2 and 0 must be ‘− ’, a contradiction.

If |U(R)| = 1 and R is not a local ring, then there will be nonunits a1, a2 ∈ R and unit u ∈ R such that

Ra1 +Ra2 = Ru+Ra1 = Ru+Ra2 = R , where a1a2 is a positive edge and ua1, ua2 are negative edges. Due

to Theorem 7, d−(a1) = 0 or d−(a2) = 0, this is again a contradiction.

Sufficiency is trivial. 2

4.3. Line signed graph of co-maximal ring sum signed graph

Theorem 66 If |U(R)| ≥ 3 , then the line signed graph of the co-maximal ring sum signed graph is not balanced.

Proof Suppose that |U(R)| ≥ 3; then in the co-maximal ring sum signed graph d−(ui) ≥ 2 and d(ui) > 2,

where ui ∈ R is a unit of the ring. Then, according to Theorem 3, the line signed graph of the co-maximal ring

sum signed graph is not balanced. 2

Theorem 67 If R is a local ring, then L(Γ⊕
Σ(R)) is balanced if and only if |U(R)| ≤ 2 .

Proof Suppose that L(Γ⊕
Σ(R)) is balanced. On the contrary let |U(R)| ≥ 3, which will be a contradiction to

our assumption as per Theorem 66.

Next, let |U(R)| ≤ 2 then in Γ⊕
Σ(R) there will exist at most one negative edge. Hence, its line signed

graph is all-positive and therefore L(Γ⊕
Σ(R)) is balanced. 2

Example 68 If R is isomorphic to one of the following rings:Z2, Z3, Z4, Z2 ∗ Z2,
Z2[x]
⟨x2⟩ , then the line signed

graph of the co-maximal ring sum signed graph is balanced.

Theorem 69 The line signed graph of the negation of the co-maximal ring sum signed graph is balanced if and

only if R ∼= Z2 .

Proof Necessity: Let the line signed graph of the negation of the co-maximal ring sum signed graph be

balanced. First, suppose that R is not a local ring. Then there exist at least two maximal ideals M1,M2

(say). Now, from the definition of η(Γ⊕
Σ(R)), one can easily conclude that d−(ui) ≥ 2, where ui ∈ R is unit

of the ring, which is a contradiction to our assumption as per Theorem 3. Next suppose R is a local ring and

|U(R)| ≥ 2. Let 0 ∈ R be zero of the ring. Then from the construction of η(Γ⊕
Σ(R)), d−(0) ≥ 2, which is

again a contradiction as per Theorem 3. Hence, the line signed graph of the negation of the co-maximal ring

sum signed graph is not balanced.

Sufficiency is trivial. 2

Theorem 70 If |U(R)| ≥ 3 , then the line signed graph of the co-maximal ring sum signed graph is not

clusterable.

Proof Let |U(R)| ≥ 3. Now from the construction of the co-maximal ring sum signed graph there will exist

a unit, say u ∈ R , such that d−(u) ≥ 2 and d+(u) ≥ 1. Therefore, in its line signed graph there must exist a

cycle of length three with exactly one negative edge, which is a contradiction as per the Davis criterion. 2
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Theorem 71 If R is a local ring, then the line signed graph of the co-maximal ring sum signed graph is

clusterable if and only if |U(R)| ≤ 2 .

Proof First suppose that the line signed graph of the co-maximal ring sum signed graph is clusterable. If

|U(R)| ≥ 3, then as per Theorem 70 we get a contradiction to our assumption.

Next suppose that |U(R)| ≤ 2 and R is a local ring. From the definition of a co-maximal ring sum signed

graph one can easily conclude that there exists at most one negative edge in Γ⊕
Σ(R). Therefore, its line signed

graph L(Γ⊕
Σ(R)) is all-positive and hence clusterable. 2

Theorem 72 The line signed graph of the negation of the co-maximal ring sum signed graph L(η(Γ⊕
Σ(R))) is

clusterable if and only if R ∼= Z2 .

Proof Necessity: Let the line signed graph L(η(Γ⊕
Σ(R))) be clusterable. First suppose that R is not a local

ring. Now, from the definition of the negation of the co-maximal ring sum signed graph, one can easily conclude

that there exists a cycle of length three with exactly one positive edge and two negative edges. Therefore, in its

line signed graph this cycle maps onto a cycle of length three with exactly one negative edge, which is contrary

to the Davis criterion, as per Theorem 4. Next suppose that R is a local ring with |U(R)| ≥ 2. Then there

will exist a cycle u1u2au1 with two negative and one positive edges(where u1, u2 ∈ R are units of the ring and

a ∈ R is a nonunit of the ring). Therefore, in its line signed graph L(η(Γ⊕
Σ(R))) this cycle maps onto a cycle

with exactly one negative edge, again in contradiction to the Davis criterion, Theorem 4.

Sufficiency is trivial. 2

5. Isomorphism of co-maximal signed graphs

Theorem 73 For a co-maximal graph Γ(R) , the co-maximal join signed graph and the co-maximal ring sum

signed graph are isomorphic if and only if |U(R)| = 1 .

Proof Necessity: Suppose Γ∨
Σ(R) ∼= Γ⊕

Σ(R). If possible, let |U(R)| ≥ 2. Now, for some two vertices i and j

in the co-maximal graph, there are the following three possibilities:

(1) i ∈ U(R) and j ∈ U(R) or

(2) i /∈ U(R) and j /∈ U(R) or

(3) i ∈ U(R) and j /∈ U(R) or vice versa.

In condition (1) ij is a positive edge in Γ∨
Σ(R), while in Γ⊕

Σ(R) ij is a negative edge. In condition (2) ij is a

negative edge in both Γ∨
Σ(R) and Γ⊕

Σ(R). Similarly, in condition (3) ij is a positive edge in both Γ∨
Σ(R) and

Γ⊕
Σ(R). Since i and j are arbitrary vertices in a co-maximal graph, this is true for all the vertices. Thus, the

number of negative edges in Γ⊕
Σ(R) > Γ∨

Σ(R), which is a contradiction to the hypothesis.

Sufficiency: Suppose |U(R)| = 1. It is clear that the underlying structures of Γ⊕
Σ(R) and Γ∨

Σ(R) are

the same. Suppose ij is a negative edge in Γ∨
Σ(R); then according to the definition of Γ∨

Σ(R), i /∈ U(R) and

j /∈ U(R). Now, as per the definition of Γ⊕
Σ(R), ij is a negative edge in Γ⊕

Σ(R) also. Now suppose ij is a

positive edge in Γ∨
Σ(R). Then we have the following possibilities:
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(i) i ∈ U(R) and j ∈ U(R) or

(ii) i ∈ U(R) and j /∈ U(R) or vice versa.

Since |U(R)| = 1, condition (i) is not possible. Then the only possibilities are i ∈ U(R) and j /∈ U(R) or vice

versa. As per the definition of Γ∨
Σ(R), ij is a positive edge in Γ⊕

Σ(R) also. Therefore, Γ⊕
Σ(R) ∼= Γ∨

Σ(R). Hence

the Theorem holds. 2

Theorem 74 For a co-maximal graph Γ(R) , the co-maximal meet signed graph and the co-maximal join signed

graph are never isomorphic.

Proof Given the co-maximal graph, there are two possibilities, i.e. either |U(R)| = 1 or |U(R)| ≥ 2.

Case I: Suppose |U(R)| = 1. From the construction, the co-maximal meet signed graph ΓΣ(R) is all-

negative, while the co-maximal join signed graph Γ∨
Σ(R) is not an all-negative signed graph. Thus the number

of negative edges in ΓΣ(R) > Γ∨
Σ(R). Thus, ΓΣ(R) is not isomorphic to Γ∨

Σ(R), when |U(R)| = 1.

Case II: Suppose |U(R)| ≥ 2. Now, for some two vertices i and j in a co-maximal graph, we have the

following three possibilities:

(i) i ∈ U(R) and j ∈ U(R) or

(ii) i /∈ U(R) and j /∈ U(R) or

(iii) i ∈ U(R) and j /∈ U(R) or vice versa.

In condition (i) ij is a positive edge in both ΓΣ(R) and Γ∨
Σ(R). In condition (ii) ij is a negative edge in

both ΓΣ(R) and Γ∨
Σ(R). In condition (iii) ij is a positive edge in Γ∨

Σ(R) but in ΓΣ(R) ij is a negative edge.

Since i and j are arbitrary vertices in a co-maximal graph, this is true for all the vertices of a co-maximal

graph. Thus, the number of negative edges in ΓΣ(R) > Γ∨
Σ(R). Hence, ΓΣ(R) is not isomorphic to Γ∨

Σ(R),

when |U(R)| ≥ 2. Hence the Theorem holds. 2

Theorem 75 For a co-maximal graph Γ(R) , the co-maximal meet signed graph and the co-maximal ring sum

signed graph are never isomorphic.

Proof Given the co-maximal graph, there are two possibilities i.e. either |U(R)| = 1 or |U(R)| ≥ 2.

Case I: Suppose |U(R)| = 1. Now, from the construction, the co-maximal meet signed graph ΓΣ(R) is

all-negative, while the co-maximal ring sum signed graph Γ⊕
Σ(R) is not an all-negative signed graph. Therefore,

the number of negative edges in ΓΣ(R) > Γ⊕
Σ(R). Thus, ΓΣ(R) is not isomorphic to Γ⊕

Σ(R), when |U(R)| = 1.

Case II: Suppose |U(R)| ≥ 2. Now, for some two vertices i and j in a co-maximal graph, there are the

following three possibilities:

(i) i ∈ U(R) and j ∈ U(R) or

(ii) i /∈ U(R) and j /∈ U(R) or

(iii) i ∈ U(R) and j /∈ U(R) or vice versa.
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In condition (i) ij is a positive edge in ΓΣ(R) but in Γ⊕
Σ(R) ij is a negative edge. In condition (ii) ij is a

negative edge in both ΓΣ(R) and Γ∨
Σ(R). In condition (iii) ij is a positive edge in Γ⊕

Σ(R) but in ΓΣ(R) ij is

a negative edge. Since i and j are arbitrary vertices in a co-maximal graph, this is true for all the vertices of

a co-maximal graph. Thus, the number of negative edges in ΓΣ(R) > Γ⊕
Σ(R). Hence, ΓΣ(R) is not isomorphic

to Γ⊕
Σ(R), when |U(R)| ≥ 2. Hence the Theorem holds. 2
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ABSTRACT

Formally, a signed graph S is a pair (G, σ ) that consists of a graph
G = (V , E) and a sign mapping called signature σ from E to the sign
group {+, -}. Given a signedgraph S and a positive integer t, the t-path
signed graph (S)t of S is a signed graph whose vertex set is V(S) and
two vertices are adjacent if and only if there exists a path of length t
between these vertices and then by defining its sign st(e) to be ‘-’ if
and only if in every such path of length t in S all the edges are negative.
The negation η(S) of a signed graph S is a signed graph obtained from
S by reversing the sign of every edge of S. Two signed graphs S1
and S2 on the same underlying graph are switching equivalent if it
is possible to assign signs ‘+’ (‘plus’) or ‘−’ (‘minus’) to the vertices
of S1 such that by reversing the sign of each of its edges that have
received opposite signs at its ends, one obtains S2. In this paper, we
characterize signed graphs whose negations are switching equivalent
to their t-path signed graphs for t = 2 and also characterize signed
graphs such that the spectrum of their t-path signed graphs, where
t = 1, and 2, is symmetric about the origin.
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1. Introduction

Many graph-theoretic data mining problems can be solved by spectral methods. Spectral
graph theory is the study of graphs using methods of linear algebra [4]. One such a way
is to represent the edge set of a graph by an adjacency matrix whose eigenvectors and
eigenvalues can be used for further analysis.

For the preliminary notation and terminology in graph theory, we refer Harary [1] and
West [2], and for signed graphs, we refer Zaslavsky [3,4]. Graphs considered in this paper
are simple and finite.

Formally, a signed graph is an ordered pair S = (Su, σ), where Su = (V ,E) is a
graph called the underlying graph of S and σ : E → {+,−} is a function from the
edge set E of Su into the set {+,−} called the signature (or sign in short) of S. An
independent positive (negative) edge of S is a positive (negative) edge of S such that there is
no positive (negative) edge incident at each end of this edge. The positive (negative) degree
of a vertex v ∈ V(S) denoted by d+(v)(d−(v)) is the number of positive (negative) edges
incident to the vertex v. A signed graph is all-positive (respectively, all-negative) if all its
edges are positive (negative); further, it is said to be homogeneous if it is either all-positive

CONTACT Deepa Sinha deepasinha@sau.ac.in
© 2018 Informa UK Limited, trading as Taylor & Francis Group

http://www.tandfonline.com
http://crossmark.crossref.org/dialog/?doi=10.1080/03081087.2018.1472737&domain=pdf
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or all-negative and heterogeneous otherwise. A graph (signed graph) is said to be totally
disconnected if there is no edge in the graph (signed graph), i.e. it is a null graph (signed
graph).

Let S be a signed graph on n vertices. Then, the adjacency matrix A = [Aij] of order
n × n associated with S is defined by

Ai,j =

⎧⎪⎨
⎪⎩

0 if the vertices i, j are not connected
1 if there is positive edge between the vertices i, j
−1 if there is negative edge between the vertices i, j

where, 1 ≤ i, j ≤ n [5]. The degree of a vertex i in a signed graph S is defined as di =
�j|Ai,j|. Ample research has been done in the area of spectra of signed graphs [6]. The
characteristic polynomial of a square matrix A of order n is a polynomial defined by
det(A − λI) where I denotes the n × n identity matrix. We use φ(A) as a notation for the
characteristic polynomial of A. Eigenvalues of a matrix A are roots of the characteristic
polynomial. The spectrum of a signed graph S is the set of eigenvalues of its adjacency
matrix along with their multiplicities. For a signed graph S with n vertices having distinct
eigenvalues x1, x2, . . . , xk with multiplicitiesm1,m2, . . . ,mk, we write the spectrum of S as
spec(S) = {xm1

1 , xm2
2 , . . . , xmk

k }. Two signed graph S1 and S2 are said to be co-spectral if and
only if spec(S1) = spec(S2).

A signed clique in signed graph S is an induced subgraph which is a signed complete
graph. A clique is said to be negative if every edge of the clique is negative. Similarly, if
every edge of the clique is positive, then it is called positive clique. A block in a signed graph
is a maximal subgraph which has no cut-vertex. If each block of S is a complete graph, then
S is called block graph.

The negation of a signed graph S is a signed graph obtained from S by reversing the sign
of every edge of S. 〈Vi〉 determines the induced subsigned graph of S on the vertex subset
Vi of V(S) whereas 〈Vi〉u determines the underlying subgraph of Su which is induced on
the vertex subset Vi of V(Su).

The sign of a cycle (this is the edge set of a simple cycle) is defined to be the product
of the signs of its edges; in other words, a cycle is positive if it contains an even number
of negative edges and negative if it contains an odd number of negative edges. A signed
graph is said to be balanced if every cycle in it is positive. A signed graph S is called totally
unbalanced if every cycle in S is negative. A chord is an edge joining two nonadjacent
vertices in a cycle.The following characterization of a balanced signed graph is well known.

Theorem 1.1 [7]: A signed graph S is balanced if and only if its vertex set V(S) can be
partitioned into two subsets V1 and V2 (one of them possibly empty) such that every negative
edge of S joins a vertex of V1 with one of V2 while no positive edge does so.

The spectral criterion for a signed graph to be balanced given by Acharya [8] is as
follows:

Theorem 1.2 [8]: Asigned graph is balanced if andonly if it is co-spectralwith the underlying
graph.

Lemma 1.3 [9]: A signed graph in which every chordless cycle is positive, is balanced.
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A marked signed graph is an ordered pair Sμ = (S, μ), where S = (Su, σ) is a signed
graph and μ : V(Su) → {+,−} is a function from the vertex set V(Su) of Su into
the set {+,−}, called a marking of S. Switching S with respect to a marking μ is the
operation of changing the sign of every edge of S to its opposite whenever its end vertices
are of opposite signs. The resulting signed graph Sμ(S) is called a switched signed graph. A
signed graph S is said to switch to another signed graph S′

written S ∼ S′
, whenever there

exists a marking μ such that S′ ∼= Sμ(S), where ‘∼=’ denotes the usual equivalence relation
of isomorphism in the class of signed graphs. Hence, if S ∼ S′ we shall say that S and S′ are
switching equivalent. Two signed graphs S1 and S2 are signed isomorphic (written S1 ∼= S2
or sometimes S1 = S2) if there is a one-to-one correspondence between their vertex sets
which preserve adjacency as well as sign.

2. t-Path invariant graphs

Escalante et al. (see [10]) introduced t-path graphs in the theory of graphs. The t-path
graphs are the generalization of open neighbourhood graphs introduced by Acharya [11].
The t-path invariant graph by Escalante and Montejano [10] are the graphs which satisfy
the following equation

(G)t ∼= G (2.1)

The solution for Equation (2.1) was discovered only for t = 2, 3. For the higher value
of t, it still is an open problem. Following Theorem gives the characterization to define the
structure of 2-path invariant graphs.

Theorem 2.1 [10]: A graph G of order p is a 2-path invariant graph if and only if G = Kp
or Kp with p ≥ 3, or the odd p-cycle Cp, p = 2m + 1, m ≥ 2.

2.1. A system of signed graph equivalence

Mishra [12] extended the notion of t-path graphs in the theory of signed graphs as follows:
a t-path signed graph of a signed graph S is a signed graph whose underlying structure is
((S)t)u and for any edge e = uv, σ(uv) = − if and only if every u − v path of length t in
S all edges are negative. By the same pattern as discussed above, switching invariant t-path
signed graphs are the signed graphs which satisfy the following equation

(S)t ∼ S, t = 2, 3, . . . (2.2)

The solution of Equation (2.2) was given by Gill and Patwardhan [13] and Acharya [14],
for t = 2 and 3 respectively. Here, in this paper, we describe all the solutions to

η(S) ∼ (S)t , t = 2 (2.3)

which we will call a negation-switching invariant t-path signed graph. For t = 1 and t = 3
the solution already exist [15,16].

The following Theorem determines the solution to S ∼ η(S).
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Theorem 2.2 [15]: For a connected signed graph S = (Su, σ), S ∼ η(S) if and only if either

(i) Su is bipartite or
(ii) there exist subsets V1 and V2 of V(S) such that

(a) S = 〈V1〉 ∪ 〈V2〉 and 〈V1 ∩ V2〉 is bipartite,
(b) 〈V1〉u ∼= 〈V2〉u such that degrees of corresponding vertices are preserved in S also

and
(c) each odd (even) cycle in 〈V1〉 is of opposite (same) sign to the corresponding cycle

in 〈V2〉.
Theorem 2.3 [15]: For a given signed graph S = (Su, σ), S ∼= η(S) if and only if the edge
set E(S) can be partitioned into two subsets E1 and E2 such that 〈E2〉 ∼= 〈η(E1)〉 and degrees
of corresponding vertices are preserved in S.

2.2. Negation-switching invariant 2-path signed graphs

In view of Theorem 2.1, we see that if S is a solution to η(S) ∼ (S)2, then S is either a totally
disconnected signed graph, or S ∈ ψ(Kp) for some integer p ≥ 3, or S ∈ ψ(C2m+1) for
m ≥ 2, whereψ(Kp) andψ(C2m+1) are all possible signed graphs on complete graphs and
an odd cycle, respectively. Therefore, to completely determine the structure of negation
switching invariant 2-path signed graphs, it is enough to search solutions of (2.3) in the
sets ψ(C2m+1), m ≥ 2 and ψ(Kp), p ≥ 3. Towards this end, we need following notions:
Two signed graphs S1 and S2 are said to be weakly isomorphic (e.g. see Sozánski [17]) or
cycle isomorphic (e.g. see Zaslavsky [18]) if there exists an isomorphism f : (S1)u → (S2)u

such that the sign of every cycle Z in S1 equals the sign of f (Z) in S2 (i.e. f preserves
both the vertex adjacencies, and the signs of the cycles of S1 in S2), where the sign of any
subsigned graph of a signed graph is defined as the product of the signs of its edges. The
following theorem will also be useful in our further investigation when ψ(G) denotes the
set of all the signed graphs on the graph G.

Theorem 2.4 [17]: Given a graph G, any two signed graphs in ψ(G) are switching
equivalent if and only if they are cycle isomorphic.

Let Z be a heterogeneous cycle in a signed graph S. By a negative section of Z we mean
a maximal set P of vertices of Z such that the subsigned graph consisting of the edges of
Z joining vertices in P is all-negative and connected. The following theorem determines
the solution for (S)2 ∼ η(S) that may be found in ψ(C2m+1),m ≥ 2.

Theorem 2.5 [13]: For any integer m ≥ 2, Z ∈ ψ(C2m+1) is a solution to S ∼ (S)2 if and
only if either Z is homogeneous or it has an even number of negative sections.

Theorem 2.6: For any integer m ≥ 2, a heterogeneous signed graph S ∈ ψ(C2m+1) is a
solution to (S)2 ∼ η(S) if and only if it has an odd number of negative sections.

Proof: Let S be a solution to η(S) ∼ (S)2. Then (η(S))u ∼= ((S)2)u and hence by Theorem
2.1 it implies that (S)u2 = Kp or Kp with p ≥ 3 or the odd p-cycle Cp, p = 2m+1, m ≥ 2.
Thus, S ∈ ψ(C2m+1), m ≥ 2. If S is homogeneous then η(S) is also homogeneous but
of the opposite sign. By Theorem 2.4, η(S) �∼ (S)2. Therefore, S must be heterogeneous.
Suppose the number of negative sections with length one is r and other negative section
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are of lengths k1, k2, . . . , kt in some order. Now, it is easy to see by the definition of (S)2
that it has one negative edge for each consecutive pair of negative edges in S. Hence, in
every negative section in S, there is one less negative edge in (S)2. Therefore,

|E−((S)2)| =
t∑

i=1

(ki − 1)

and

|E−(S)| = r +
t∑

i=1

ki.

Also,

|E−(η(S))| = 2m + 1 − r −
t∑

i=1

ki.

Thus, by Theorem 2.4 the following chain is seen to complete the proof:
η(S) and (S)2 are switching equivalent

⇐⇒ η(S) and (S)2 are cycle isomorphic
⇐⇒ 2m + 1 − r − ∑t

i=1 ki +
∑t

i=1 (ki − 1) ≡ 0 (mod 2)
⇐⇒ 2m + 1 − r − t ≡ 0 (mod 2)
⇐⇒ 1 − r − t ≡ 0 (mod 2)
⇐⇒ r + t ≡ 1 (mod 2)
This completes the proof.

Remark: However, it may be observed that the proof of Theorem 2.6 is existential when
S is heterogeneous. Therefore, it is desirable to have a marking scheme switching η(S)
to (S)2 in this case, which we give in the following section. For the validity of arguments
we now describe an equivalent formulation of the problem by representing such labelled
heterogeneous signed cycle C2m+1 by using a vector method.

2.3. A binary vectormethod

A labelled heterogeneous signed cycle Z = (v1, v2, v3, . . . , vn, v1) on Cn may be
represented by using the n-dimensional row vector A = (a1, a2, a3, . . . , an) of 1′s and
−1′s such that for each i = 1, 2, 3, . . . , n,

ai = s(vi, vi+1)

where indices are reduced modulo n. Thus, each maximal string of −1′s in A is a negative
section in Z and vice versa. The operation of taking 2-path signed graph then corresponds
to obtaining another n-dimensional row vector (A)2 = (b1, b2, b3, . . . , bn) of 1′s and −1′s
from A such that

bi = a2i−1 ⊕ a2i, ∀i = 1, 2, 3, . . . , n
with indices reduced modulo n and where the binary operation ⊕ is given in Table-(a).
It is easy to see that in (A)2 there is one less negative entry for each negative section in A.

⊕ 1 −1
1 +1 +1

−1 +1 −1
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Figure 1. A signed graph Z11, its negation η(Z11) and its 2-path signed graph (Z11)2 in (a), (b) and (c),
respectively.

Table − (a)

Yet another operation of taking negation of signed graph corresponds to n-dimensional
row vector η(A) = (η(a1), η(a2), . . . , η(an)) where η(ai) = −ai, 1 ≤ i ≤ n. Now we
choose a method of marking of η(Z) such that η(Z) ∼ (Z)2. We define a marking
μ = (μ1,μ2, . . . ,μn) for η(Z) as follows:

Letμ(v1) = μ1 = + (we can also takeμ1 = −) and for each integer i, 2 ≤ i ≤ n, we let

μi = μ(vi−1), if η(ai−1) = bi−1;
μi = −μ(vi−1), if η(ai−1) �= bi−1

It is easy to verify that the marking obtained is the required sort of marking of η(Z).
For example themarking of cycle η(Z11) shown in Figure 1 is precisely the one obtained

by above sign vector form such that Sμ(η(S)) ∼= (S)2 and hence η(S) ∼ (S)2. Thus, for
Figure 1, we have the following information:

A = (−,−,−,+,+,−,−,+,−,+,+)
η(A) = (+,+,+,−,−,+,+,−,+,−,−)
(A)2 = (−,+,+,+,+,+,−,+,−,+,+)
μ = (+,−,−,−,+,−,−,+,−,+,−)

The following lemma is easy to prove.
Lemma 2.7: Let S ∈ ψ(Kn) and uv ∈ E(S). If all the other edges of S incident at u and
v are negative, then uv is a negative edge in (S)2.

The following theorem gives the solution to (S)2 ∼ η(S) for S ∈ ψ(Kn), n ≥ 3.
Theorem 2.8: S ∈ ψ(Kn), n ≥ 3, is a solution to (S)2 ∼ η(S) if and only if any one of the
following conditions is satisfied:

(i) V(S) can be partitioned into k + 2 subsets V1,V2, . . . ,Vk+2 such that the induced
sub-signed graph 〈V1〉, 〈V2〉, . . . , 〈Vk〉 are an all-positive path of length one (it may
be zero), and 〈Vk+1〉, 〈Vk+2〉 is all-positive, all-negative induced complete sub-signed
graph on n−2k

2 ≥ 3 vertices respectively (if 〈Vk+1〉 is zero, then 〈Vk+2〉 is also zero)
and all the edges across 〈Vi〉, i ∈ {1, 2, . . . , k + 2} are negative or
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(ii) V(S) can be partitioned into two subsets V1 and V2 such that the induced subsigned
graphs 〈V1〉 and 〈V2〉 are all-negative and the edges across 〈V1〉 and 〈V2〉 are
all-positive.

Proof: Necessity: Suppose that (S)2 ∼ η(S). If S is homogeneous, then η(S) and (S)2
are not switching equivalent because one of them would be balanced and the other would
be unbalanced. Hence, we suppose that S is a solution to (S)2 ∼ η(S), where S is
heterogeneous. Now, we show that one of the two conditions holds in S. First, suppose
case (i) is not possible. Hence we have the following subcases:

(a) Let n−2k
2 < 3, then k < n−4

2 �= n
2 . Thus from case (1) we get a contradiction.

Therefore, n−2k
2 ≥ 3.

(b) Suppose 〈Vi〉, i ∈ {1, 2, . . . , k} are all-negative and 〈Vk+1〉, 〈Vk+2〉 is all-positive, all-
negative respectively and all the edges across 〈Vi〉, i ∈ {1, 2, . . . , k + 2} are positive.
Then (S)2 is all positive and η(S) has a negative triangle. Hence, η(S) �∼ (S)2.
Therefore, subcase (b) does not hold.

(c) Suppose 〈Vi〉, i ∈ {1, 2, . . . , k} are all-positive and 〈Vk+1〉, 〈Vk+2〉 are heterogeneous
and all the edges across 〈Vi〉, i ∈ {1, 2, . . . , k+2} are positive. Then (S)2 is all-positive
and η(S) has a negative triangle. Hence, η(S) �∼ (S)2. Therefore, subcase (c) does
not hold.

(d) Suppose 〈Vi〉, i ∈ {1, 2, . . . , k} are all-positive and 〈Vk+1〉, 〈Vk+2〉 is all-positive, all-
negative respectively and all the edges across 〈Vi〉, i ∈ {1, 2, . . . , k + 2} are positive.
Then (S)2 is all positive and η(S) has a negative triangle. Hence, η(S) �∼ (S)2.
Therefore, subcase (d) does not hold.

(e) Suppose 〈Vi〉, i ∈ {1, 2, . . . , k} are all-positive and 〈Vk+1〉, 〈Vk+2〉 are all-positive
and all the edges across 〈Vi〉, i ∈ {1, 2, . . . , k+2} are positive. Then (S)2 is all positive
and η(S) has a negative triangle. Hence, η(S) �∼ (S)2. Therefore, subcase (e) does
not hold.

Next, we consider the case when there is no positive independent edge in S. Now we
prove (ii). Suppose this is not the case. Hence we have the following subcases:

(a) Suppose one of 〈Vi〉, i ∈ {1, 2}, is all-positive and all edges across 〈V1〉 and 〈V2〉
are positive, then (S)2 is all-positive and hence balanced. On the other hand, η(S)
is heterogeneous and unbalanced. As η(S) and (S)2 are signed graphs on Kn,
n ≥ 4, we get a contradiction to the hypothesis. Therefore, subcase (a) does not
hold.

(b) Suppose 〈Vi〉, i ∈ {1, 2} are all-positive and all edges across 〈V1〉 and 〈V2〉 are
negative, then (S)2 is all-positive and η(S) is heterogeneous. As η(S) and (S)2
are signed graphs on Kn, n ≥ 4, we get a contradiction to the hypothesis. In case
|Vi| = 2 for any i ∈ {1, 2}, it is easy to see that (S)2 has exactly one negative edge
for the set 〈Vi〉 having cardinality two and all the other edges are positive. On the
other hand, in η(S), 〈Vi〉, i ∈ {1, 2}, are all-negative and all the edges across 〈V1〉
and 〈V2〉 are positive. It is clear that η(S) �∼ (S)2 in this case too. Hence, subcase
(b) does not hold.

(c) Suppose one of 〈Vi〉, i ∈ {1, 2}, is all-positive and all the edges across 〈V1〉 and
〈V2〉 are negative, then in (S)2, 〈V1〉 is all-positive, and 〈V2〉 is all-negative and
all edges across 〈V1〉 and 〈V2〉 are positive. But in η(S), 〈V1〉 is all-negative,
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and 〈V2〉 is all-positive and all the edges across 〈V1〉 and 〈V2〉 are positive. If
|V1| �= |V2| it follows that η(S) �∼ (S)2, a contradiction to the hypothesis.

(d) Suppose 〈Vi〉, i ∈ {1, 2} are all-positive and all edges across 〈V1〉 and 〈V2〉 are
positive, then S is all-positive and by the definition (S)2 is all-positive but η(S) is
all-negative. So there exist some negative cycles in η(S) but all the cycles in S2 are
positive. Hence, by Theorem 2.4, η(S) �∼ (S)2.

(e) Suppose 〈V1〉 is heterogeneous, 〈V2〉 is all-positive (all-negative), and all edges across
〈V1〉 and 〈V2〉 are positive. Then, (S)2 is all-positive while η(S) has at least one
negative triangle. Thus, η(S) �∼ (S)2.

(f) Suppose 〈V1〉 is heterogeneous, 〈V2〉 is all-positive (all-negative), and all edges across
〈V1〉 and 〈V2〉 are negative. Then, (S)2 and η(S) both are heterogeneous. Here 〈V1〉
is heterogeneous in both (S)2 and η(S), and 〈V2〉 is all-negative (all-positive) in η(S)
while all-positive (all-negative) in (S)2. So if they are cycle isomorphic then as in
Theorem 2.2, there exists an isomorphism under which (S)2 and η(S) are switching
equivalent. But here such isomorphism does not exist. A similar argument works
when 〈V1〉 is heterogeneous 〈V2〉 is heterogeneous and edges across 〈V1〉 and 〈V2〉
are either positive or negative.

(g) Suppose one of 〈Vi〉, i ∈ {1, 2}, is all-positive, say 〈V1〉 and edges across 〈V1〉 and
〈V2〉 are heterogeneous. In this case, 〈V1〉 is all-positive, 〈V2〉 is either heterogeneous
or all-positive and edges across 〈V1〉 and 〈V2〉 are either heterogeneous or all-
positive in (S)2 while 〈V1〉 is all-negative, 〈V2〉 is all-positive and edges across 〈V1〉
and 〈V2〉 are heterogeneous in η(S). So by Theorem 2.2, η(S) �∼ (S)2.

(h) Suppose 〈Vi〉, i ∈ {1, 2} are all-positive and edges across 〈V1〉 and 〈V2〉 are
heterogeneous, then (S)2 is all-positive and η(S) is heterogeneous. Here (S)2 is
balanced while η(S) is unbalanced, hence η(S) �∼ (S)2.

(i) Suppose 〈V1〉 is heterogeneous, 〈V2〉 is all-positive (all-negative), and edges across
〈V1〉 and 〈V2〉 are heterogeneous. In this case, also using the argument of Theorem
2.2, it is easy to see that η(S) �∼ (S)2. Hence, the only possibility is (ii), thus (ii) must
hold.

Sufficiency: Suppose S is heterogeneous and S ∈ ψ(Kn), n ≥ 3 and any of the two
conditions is satisfied by the signed graph S. To show that (S)2 ∼ η(S), we first consider
the case when (i) is satisfied by S. By definition, η(S) contains k independent negative
edges and one complete all-positive(all-negative) subsigned graph on n−2k

2 vertices, also
all other edges are positive. By Lemma 2.7 independent positive edge in S becomes
independent negative edge in (S)2, and n−2k

2 vertices with all-negative degree made a
complete all-negative subsigned graph, also remaining n−2k

2 vertices made a complete all-
positive subsigned graph and all other edges are positive. Hence (S)2 ∼= η(S), whence in
particular, (S)2 ∼ η(S) trivially.

Now, we consider the case when (ii) is satisfied. From the definition of (S)2, we see
that (S)2 is all-positive and hence balanced. On the other hand, η(S) is also balanced as
negative edges lie across V1 and V2. Hence (S)2 ∼ η(S).

Figure 2 shows the illustration of Theorem 2.8.
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Figure 2. Illustration of Theorem 2.8.

Theorem 2.9 [14]: If m is an integer such that 4 ≤ m �= 3k for any integer k ≥ 2, then
S ∈ ψ(Cm) is a solution to (S)3 ∼ S if and only if S has an even number of negative sections
of length one.

Theorem 2.10 [16]: If m is an integer such that 4 ≤ m �= 3k for any integer k ≥ 2, then
S ∈ ψ(Cm) is a solution to (S)3 ∼ η(S) if and only if the number of negative sections of
length one in Cm is of the same parity as that of m.

Observation 1: From Theorems 2.5 and 2.6, it is easy to see that when S ∈ ψ(C2m+1),
then a solution to S ∼ η(S) ∼ (S)2 is not possible.
Observation 2: From Theorems 2.10 and 2.9, we can state that S ∈ ψ(C2m+1), wherem
is an even integer such that 4 ≤ m �= 3k for any k ≥ 2, is a solution to S ∼ η(S) ∼ (S)3 if
and only if the number of negative sections of length one in Cm are even.
Remark 2.11: Ifm is an odd integer in Observation 2, then a solution to S ∼ η(S) ∼ (S)3
is not possible.

3. Characterization of signed graphs whose spectrum is symmetric about the
origin

In this Section, we determine the symmetric properties of the spectra of the adjacency
matrix of a signed graph. Moreover, we prove a fundamental connection between the
symmetry of the spectra and negation switching invariant signed graphs. For unsigned
graphs, it is well known that the spectrum is symmetric if and only if the graph is bipartite
[19]. But authors in [19] are unable to characterize this result for signed graphs. For signed
graphs, bipartite property and symmetry of spectra about the origin are not equivalent.
Bipartite signed graphs also have spectrum symmetric about the origin, but the reverse
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implication does not hold, as it has been observed that there exist non-bipartite signed
graphs which too have symmetric spectra [20].

Lemma 3.1 [8]: If S is a signed graph with characteristic polynomial

φS(x) = xn + c1(S)xn−1 + · · · + cn−1(S)x + cn,

then

cj(S) = �L∈£j(− 1)p(L)2|c(L)| ∏
Z∈c(L)

s(Z),

for all j = 1, 2, . . . , n, where £j is the set of all basic figures L of S of order j, p(L) denotes the
number of components of L, c(L) denotes the set of all cycles of L and s(Z) the sign of cycle Z.

Lemma 3.2 [20]: Let S be a signed graph of order n. Then the following statements are
equivalent:

(i) Spectrum of S is symmetric about the origin.

(ii) φS(x) = xn+�
�n
2

�
k=1 (−1)kb2k(S)xn−2k,where b2k(S) =| c2k | for all k = 1, 2, . . . , �n

2 �,
(iii) S and −S are co-spectral, where −S is the signed graph obtained by negating sign of

each of S.

Property 3.3: Asigned graph S is said to have propertyN if odd cycles are even in number
say Z1,Z

′
1,Z2,Z

′
2,Z3,Z

′
3, . . . ,Zm,Z

′
m such that, Zu

i
∼= Z

′u
i and s(Zi) = −s(Z

′
i), for every i,

1 ≤ i ≤ m.
Theorem 3.4: S is switching equivalent to η(S) if and only if the spectrum of S is symmetric
about the origin.

Proof: Necessity: Let S ∼ η(S), then by Lemma 2.2

(i) Su is bipartite or
(ii) There exist subgraphs V1 and V2 of S such that

(a) S = 〈V1〉 ∪ 〈V2〉 and 〈V1 ∩ V2〉 is bipartite.
(b) 〈V1〉u ∼= 〈V2〉u such that degree of corresponding vertices are preserved in S,

and
(c) each odd (even) cycle in 〈V1〉 is of opposite (same) sign to the corresponding

cycle in 〈V2〉.
Also since S ∼ η(S), all cycles in S are either of even length or odd cycle in S are even in
number.

When S contains no cycle of odd length, then S is a bipartite signed graph. Also by
Lemma 3.1, we see that the characteristic polynomial of S is of the form φS(x) = xδψ(x2),
where δ = 0 or 1 and ψ(x2) is a polynomial in x2. Therefore, from Lemma 3.2, spectrum
of S is symmetric about the origin.

Next, suppose S has odd cycles also. Now from condition (ii) one can easily determine
that c2k+1 = 0 in a characteristic polynomial defined in Lemma 3.1. Therefore, the
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characteristic polynomial of S can be written as

φS(x) = xn +�
�n
2

�
k=1 (− 1)kb2k(S)xn−2k,

where b2k(S) =| c2k |. Thus using Lemma 3.2, the spectrum of S is symmetric about the
origin.

Sufficiency: Let the spectrum of S be symmetric about the origin, then characteristic
polynomial of S can be written as

φS(x) = xn +�
�n
2

�
k=1 (− 1)kb2k(S)xn−2k,

where b2k(S) =| c2k | and c2k+1 = 0.
Now two cases are possible.
Case 1: S has no basic figure of an odd order: Under this condition, S does not contain

any odd cycle. Therefore, S is a bipartite graph. Now from Lemma 2.2, S ∼ η(S).
Case 2: S has basic figures of odd order containing at least one odd cycle.
Claim: For a signed graph S having the propertyN have basic figures of odd order even

in number.
Now we prove the above claim using mathematical induction on order of basic figures.

First, let the order of basic figures be three. Therefore, the number of components that is
cycles in each basic figure is equal to one. Thus

c3(S) = �L∈£3(− 1)p(L)2|c(L)| ∏
Z∈c(L)

s(Z)c3(S) = −2�L∈£3s(Z)

Since the spectrum is symmetric about the origin, therefore from Lemma 3.2, c3 = 0 which
is possible only if number of cycle of length three are even in number, hence the claim
holds for basic figures of order three containing odd cycles of length at most three.

Now suppose that our claim is true for basic figures of order less than or equal to 2r+1.
Next, let on the contrary the claimbe not true for the basic figures of order 2r+3 containing
odd cycles of length at most 2r + 3. Therefore, basic figures of order 2r + 3 are odd and
signed graph S does not have the property N, i.e. for some cycle, Zk of length 2r + 3 there
does not exist any cycle Z

′
k of same order such that s(Zk) = −s(Z

′
k). Now, basic figures

of order 2r + 3 can be obtained in the following manner from the basic figures of order
2r + 1.

Subcase 2.1.An edge is added in the basic figures of order 2r + 1: In this case, number
of components increases by one but the sign of cycles remain same as that in basic figures
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of order 2r + 1. Now, if c
′
2r+3 denotes the coefficient of xn−(2r+3) arising in this case, then

c2r+1(S) = �L∈£2r+1(− 1)p(L)2|c(L)| ∏
Z∈c(L)

s(Z) = 0

⇒ c
′
2r+3(S) = �L∈£2r+3(− 1)p(L)+12|c(L)| ∏

Z∈c(L)
s(Z)

⇒ c
′
2r+3(S) = −�L∈£2r+3(− 1)p(L)2|c(L)| ∏

Z∈c(L)
s(Z) = 0

Thus basic figures of order 2r + 3 containing odd cycles of length at most 2r + 1 are even
in number.

Subcase 2.2. Length of the cycle of order less than 2r − 1 is increased by two in basic
figures of order 2r + 1: Now, let c

′′
2r+3 denotes the coefficient of xn−(2r+3) arising in this

case.

(i) If the sign of cycle does not change in the basic figure of order 2r + 3, then we can
say that

c
′′
2r+3(S) = 0

and basic figures of order 2r + 3 containing odd cycles of length at most 2r + 1 are
even in number and signed graph S has the property N.

(ii) If sign of the cycle changes, then

c2r+1(S) = �L∈£2r+1(− 1)p(L)2|c(L)| ∏
Z∈c(L)

s(Z)

⇒ c
′′
2r+3(S) = �L∈£2r+3(− 1)p(L)2|c(L)| ∏

Z∈c(L)
s
′
(Z)

⇒ c
′′
2r+3(S) = �L∈£2r+3(− 1)p(L)2|c(L)| ∏

Z∈c(L)
s(Z)

+�L∈£2r+3(− 1)p(L)2|c(L)| ∏
Z∈c(L)

s
′
(Z) = 0

Because basic figures containing cycles of length less than or equal to 2r+1 are even
in number, also S has the propertyN for all odd cycles of order less than or equal to
2r + 1.

Subcase 2.3. Length of cycles of order 2r + 1 is increased: Let this types of basic figures
be odd in number and also signed graph S does not have property N. Since we know that
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spectrum of the signed graph is symmetric about the origin, which implies

c2r+3(S) = �L∈£2r+3(− 1)p(L)2|c(L)| ∏
Z∈c(L)

s(Z) = 0

⇒ c2r+3(S) = c
′
2r+3 + c

′′
2r+3 +�L∈£2r+3(− 1)2

∏
Z∈c(L)

s(Z)

⇒ c2r+3(S) = 0 + 0 +�L∈£2r+3(− 1)2
∏

Z∈c(L)
s(Z) = −2�L∈£2r+3s(Z)

Since s(Z) ∈ {−1, 1}, therefore for c2r+3(S) to be equal to zero number of cycles must
be even in number say Z1,Z

′
1,Z2,Z

′
2,Z3,Z

′
3, . . . ,Zm,Z

′
m, such that s(Zi) = −s(Z

′
i). Thus

the number of basic figures containing cycles of length 2r + 3 are also even. Hence by
induction, we can say that this is true for every odd number. Therefore, the claim is true.

Since Su ∼= (η(S))u and V(S) = V(η(S)), degrees of the corresponding vertices in Su

and (η(S))u are preserved. It is clear that there exists a cycle isomorphism between S and
η(S) such that even cycles get mapped to itself and Zi get mapped to Z

′
i for all 1 ≤ i ≤ m.

Therefore, S and η(S) are cycle isomorphic. Hence, S ∼ η(S).

Theorem 3.5 [15]: For a given signed graph S = (Su, σ), S ∼= η(S) if and only if the edge
set E(S) can be partitioned into two subsets E1 and E2 such that 〈E2〉 ∼= 〈η(E1)〉 and degrees
of corresponding vertices are preserved in S.

Remark 3.6: For a given signed graph S = (Su, σ), if the edge set E(S) can be partitioned
into two subsets E1 and E2 such that 〈E2〉 ∼= 〈η(E1)〉 and degrees of corresponding vertices
are preserved in S, then the spectrum of S is symmetric about the origin.
Remark 3.7: From Observation 2, we can easily infer that if the number of negative
sections of length one in Cm are even, then spectra of (S)3 is symmetric about the origin.

4. Eigenvalues of t-path signed graph

A vertex cover of a graph is a set of vertices such that each edge of the graph is incident
to at least one vertex of the set. In this Section, we derive characteristic polynomial and
eigenvalues of a t-path signed graph, where t = 2 or 3.HereKm,r

n , denote a signed complete
graph with n vertices, having m number of vertex disjoint cliques each of order r. Let us
consider that there are k number of negative cliques of order n1, n2, . . . , nk, respectively
and cover the vertex set of a complete signed graph (say S). Thus the adjacency matrix of
such a graph S can be written as:

A(S) =

⎡
⎢⎢⎣

−A(Kn1) J12 ... J1k
JT12 −A(Kn2) ... J2k

. . . . . . . . . . . . . .

JT1k JT2k ... −A(Knk)

⎤
⎥⎥⎦

Theorem 4.1 [21]: Characteristic polynomial of A(Km,r
mr ) is given by φ(Km,r

mr ) = (1 −
λ)m(r−1)(1 − 2r − λ)m−1(1 + r(m − 2)− λ).
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Theorem 4.2 [21]: Let S be a complete graph onn verticeswith k > 2disjoint negative cliques
of order n1, n2, . . . , nk such that n1 + n2 + · · · + nk = n. Suppose ni, i = 1, . . . , t, t ≤ k
be the distinct numbers in the set {n1, n2, . . . , nk}. Then,
(a) 0 is an eigenvalue of A(S) − In with algebraic multiplicity n − k corresponding to

eigenvectors X = [X1X2 . . .Xk]T , Xi ∈ Rni such that�Xi = 0 for all i.
(b) −2ni, i = 1, . . . , t are nonzero eigenvalues of A(S)−In withmultiplicitymi−1where

mi is the number of distinct clusters in G of order ni. The other nonzero eigenvalues

are the roots of the polynomial 1 + p(λ) where p(λ) = �t
i=1

mini
−2ni − λ

. Moreover,
the eigenvectors corresponding to the nonzero eigenvalues of A(S) − In are of the
form X = [α11Tn1 α21Tn2 . . . αk1Tnk ]T where 0k �= α = [α1 α2 . . . αk]T satisfies
Nλα = 0. Such an α determines an eigenvector corresponds to the eigenvalue λ for
which λ(αi − αj) = 2(njαj − niαi), i, j = 1, . . . , k.

Theorem 4.3: The negative cliques of different orders covers the vertex set in a complete
2-path signed graph (S)2 of a signed graph S if and only if d+(vi) ≤ 1, for all vi ∈ V(S).

Proof: Necessity: For S ∈ ψ(Kn), let (S)2 be having negative cliques of different orders
which cover the vertex set of (S)2. On the contrary let d+(vi) ≥ 2, for all vi ∈ V(S). This
implies that there exists at least one vertex vj ∈ V(S) such that d+(vj) ≥ 2. vj is adjacent to
every vertex of S. Now from the definition of 2-path graph we can easily see that (S)2 is an
all-positive graph, a contradiction to our assumption that (S)2 is having negative cliques
of different orders which cover the vertex set of (S)2. Hence, d+(vi) ≤ 1, for all vi ∈ V(S).

Sufficiency: Suppose that d+(vi) ≤ 1, for all vi ∈ V(S). Now there are two possibilities,
first, d+(vi) = 0, for all vi ∈ V(S). Therefore, (S)2 is an all-negative graph. Second,
d+(vi) = 1, for some vi ∈ V(S) and all other vertices have positive degrees equal to
zero. In this case there exist a positive edge between any two vertices and all other edges
incident to these two vertices are negative, then in its 2-path graph these two vertices will
be connected by negative edge and all other incident edges are positive, and this is true for
all the vertices of S such that d+(vi) = 1. Therefore, there are negative cliques of different
orders which cover the vertex set of (S)2.

4.1. An algorithm to compute negative cliques in 2-path signed graphs of complete
signed graph S

In this section, we write an algorithm which computes the number of negative cliques of
different length and negative cliques such that m negative cliques are there each of length
r which cover the vertex set of (S)2 for a given S ∈ ψ(Kn).

[Algorithm to compute the number of negative cliques of different length such that
all the vertices of (S)2 are covered]
Algorithm 1: Input: The adjacency matrix An×n = aij ∈ {−1, 0,+1} : 1 ≤ i, j ≤ n

Step 1 initialize n = length(A); countpos = 0; countneg = 0

Step 2 for i=1 to n do
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Step 3 B = A(i, : )

Step 4 Check if (sum(B = 1) = 1)
If true countpos = countpos + 1

Step 5 Check if (sum(B < 1) = n)
If true countneg = countneg + 1

Step 6 Check if (sum(B = 1) > 1)
If true set countpos = 0 and countneg = 0
break;
Else print “number of negative cliques of length two = countpos/2 and one
negative clique of length countneg"

Complexity of the computation involved in above algorithm
In Step 2, we visit each row, since there are n rows, complexity for this step is O(n).
In Step 3, we have to calculate sum (B) of each row. Since there are n entries, complexity

for this step is O(n).
In Step 4, 5 and 6, we have to check value of B, therefore complexity for these steps is

O(n).
Thus, total complexity involved = O(n)+ O(n) = O(n).

Example 4.4: Let S be a given signed graph. We calculate the number of negative cliques
and their size in (S)2 such that these negative cliques cover all the vertices of (S)2. The
adjacency matrix for a signed graph S and its 2-path signed graph (S)2 is given by:

S =

⎡
⎢⎢⎢⎢⎣

0 −1 −1 −1 −1
−1 0 1 −1 −1
−1 1 0 1 −1
−1 −1 1 0 −1
−1 −1 −1 −1 0

⎤
⎥⎥⎥⎥⎦

and (S)2 =

⎡
⎢⎢⎢⎢⎣

0 1 1 1 −1
1 0 1 1 1
1 1 0 1 1
1 1 1 0 1

−1 1 1 1 0

⎤
⎥⎥⎥⎥⎦

Figure 3. A signed graph S and its 2-path signed graph (S)2.
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Figure 4. A signed graph S and its 2-path signed graph (S)2.

From the above matrix calculate the number of 1′s in each row. countpos > 1 in the
third row. The entries a23 and a34 are positive. Therefore, program break. As we can see
in the 2-path matrix of S there is only one negative clique of length 2 which does not cover
the vertex set of (S)2 (Figure 3).

Example 4.5: Let S be a given signed graph. We calculate the number of negative cliques
and their size in (S)2 such that these negative cliques cover all the vertices of (S)2. The
adjacency matrix for a signed graph S and its 2-path signed graph (S)2 is given by:

S =

⎡
⎢⎢⎢⎢⎣

0 1 −1 −1 −1
1 0 −1 −1 −1

−1 −1 0 −1 −1
−1 −1 −1 0 −1
−1 −1 −1 −1 0

⎤
⎥⎥⎥⎥⎦

and (S)2 =

⎡
⎢⎢⎢⎢⎣

0 −1 1 1 1
−1 0 1 1 1
1 1 0 −1 −1
1 1 −1 0 −1
1 1 −1 −1 0

⎤
⎥⎥⎥⎥⎦

From the above matrix calculate the number of 1 in each row which is only at a12 and
a21. Next, construct 2-path graph matrix from above matrix using algorithm described in
[22]. Nowwe can see that−1 is present at a12 and a21 entries whichmake a negative clique
of order two, and at a34, a35, a43, a45, a53, a54 which makes a negative clique of order three
in (S)2 (Figure 4).

[Algorithm to compute the number of negative cliques of the same length such that
all the vertices of (S)2 are covered by these cliques]
Algorithm 2: Input: The adjacency matrix An×n = aij ∈ {−1, 0,+1} : 1 ≤ i, j ≤ n

Step 1 initialize n = length(A); countpos = 0; countneg = 0

Step 2 for i=1 to n do

Step 3 B = A(i, : )
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Figure 5. A signed graph S and its 2-path signed graph (S)2.

Step 4 Check if (sum(B = 1) = 1)
If true countpos = countpos + 1

Step 5 Check if (sum(B < 1) = n)
If true countneg = countneg + 1

Step 6 Check if (sum(B = 1) > 1) or countneg ≥ 3
If true set countpos = 0 and countneg = 0
break;
Else print “number of negative cliques of length two= countpos/2+countneg
and one negative clique of length countneg"

Complexity of the computation involved in above algorithm
In Step 2, first for loop is running n times. Thus, complexity for this step is O(n).
In Step 4, 5 and 6, all three if statements inside the for loop are running n times. Thus,

complexity for this step is O(n).
Thus, total complexity involved = O(n)+ O(n) = O(n).

Example 4.6: Let us suppose that S is a given signed graph and we have to calculate
negative cliques of the same length in (S)2 such that these negative cliques cover all the
vertices of (S)2. The adjacency matrices for given signed graph S and its 2-path signed
graph is given by:

S =

⎡
⎢⎢⎣

0 −1 1 −1
−1 0 −1 1
1 −1 0 −1

−1 1 −1 0

⎤
⎥⎥⎦ and (S)2 =

⎡
⎢⎢⎣

0 1 −1 1
1 0 1 −1

−1 1 0 1
1 −1 1 0

⎤
⎥⎥⎦

Now check each row of this matrix and calculate the number of 1’s in each row. As
we can see in each row of this matrix only one 1 is present at a13, a24, a31, a42. Next,
construct 2-path graph matrix from above matrix using an algorithm described in [22].
From adjacency matrix of (S)2 we can observe that only a13, a24, a31, a42 entries are −1
and all other entries are either zero or one, so the negative edges in (S)2 are 13 and 24
which makes negative cliques of order two (Figure 5).

For a given signed graph S ∼= Kn, assume that there arem negative cliques in (S)2 each
of order r, which cover the vertex set of (S)2. Therefore, nmust be even and values ofm and
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r are n
2 and 2 respectively. In this case n = mr. To calculate the characteristic polynomial

of (S)2 we refer Theorem 4.1, when (S)2 ∼= Km,r
mr and since we have m = n

2 and r = 2, we
have following observation:
Observation 3: Characteristic polynomial of A(Km,r

mr ) is given by

φ(Km,r
mr ) = (− 1)

n
2

−1
(1 − λ)

n
2 (λ+ 3)

n
2

−1
(n − 3 − λ).

Remark 4.7: Determinant of (S)2, when (S)2 ∼= Km,r
mr is given by ( − 3)

n
2

−1
(n − 3) and

its eigenvalues are 1, −3 and (n − 3) with multiplicity n
2 ,

n
2 − 1 and 1 respectively.

Observation 4: For a given signed graph S ∼= Kn, if negative cliques in (S)2 are of different
orders, which cover the vertex set of (S)2, then they are of the type:

(1) One clique of orderm ≥ 3(odd, when n is odd) orm ≥ 4(even, when n is even) and
(2)

n − m
2

cliques of order 2.

The characteristic polynomial φ(S) for S ∼= Kn, satisfying Observation 4 is dealt
elsewhere.
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ABSTRACT
A signed graph is a graph whose edges carry the weight ‘+’ or ‘−’. A
signed graph S is called sign-regular if d−(v) is same for all v ∈ V and
d+(v) is same for all v ∈ V . The problems of embedding (i, j)-sign-
regular signed graphs in (i + k, j + l)-sign-regular signed graphs is
one of the fascinating problem from application point of view which
is dealt in this paper with insertion of least number of vertices in
S and the problem of finding least number of non-isomorphic co-
regular signed graphs is explored. We also define the relationship
between characteristic polynomial of graphG and thegraph inwhich
it embeds.
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1. Introduction

Embedding of the graph has regularly been studied in many areas as communications,
automotive to medical, military purposes and also optimal distortion embedding of dis-
tance regular graphs has been studied into Euclidean space which is extensively used to
design approximation algorithm. Even in daily life it is used extensively like in cellphone,
digital cameras, MP3 player, portable digital assistant and automobile antilock brake sys-
tem, etc. Seeing its importance and its studies by various authors in the literature [1–10]
we were motivated towards working out theoretically the embedding sign-regular signed
graphs in higher order sign-regular signed graphs.

To better understand the paper, for the preliminary notation and terminology, Behzad
and Chartrand [11], Harary [12], West [13] and Zaslavsky [14–16] are referred. A signed
graph is an ordered pair S = (Su, σ), where Su = (V ,E) is a graph, called the underlying
graph of S and σ : E → {+,−} is a function from the edge set E of Su into the set {+,−}.
σ(e) is then said to be the sign of e. The set {e ∈ E(Su) : σ(e) = +} and {e ∈ E(Su) : σ(e) =
−} are called the set of positive and negative edges of S respectively. If for every edge e ∈
E(Su), σ(e) = +(σ (e) = −) then S is said to be homogeneous, and if it is not the case, then
S is said to be heterogeneous.
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Edges in the graph are said to be adjacent if they are incident to a common vertex
and independent if no two of them are adjacent. By a matching in a graph G, we mean
an independent set of edges in G. The edge independence number β1(G) of a graph G is
the maximum cardinality of an independent set of edges. Su is said to be the complement
of a graph Su when E(Su) ∪ E(Su) = E(Kn), when V(Su) = V(Su), | V |= n and E(Su) ∩
E(Su) = �. A graph is called r-regular if all its vertices are of degree r. A signed graph S is
said to be sign-regular if the number of positive edges (negative edges), d+(v)(d−(v)) inci-
dent at a vertex v in S, is independent of the choice of v in S, that is S is (i, j)-sign-regular,
where i = d+(v) is the positive degree of every vertex v in S and j = d−(v) is the negative
degree of every vertex v in S(see [17]). There is a much older notion of regularity in signed
graphs proposed by Chartrand et al. (see [18]), viz., a signed graph � is regular (we call it
net-regular) if the net-degree d�(u) = d+

�(u) − d−
�(u) of u is independent of the choice of

u ∈ V(�). A signed graph � is called net-regular if every vertex has the same net-degree.
A signed graph� = (G, σ) to be co-regular if the underlying graphG is r-regular for some
positive integer r and � is net-regular with net-degree k for some integer k. An r-regular
graph G is said to be co-regularizable with co-regular pair (r, k) if we can find a signed
graph � of net-degree k with the underlying graph G.

There are several applications of the theory of graph spectra. In chemistry, the theory of
graph spectra has application in a theory of unsaturated conjugated hydrocarbons known
as theHuckelmolecular orbital theory, it also has applications in physics, computer science,
mathematics(many problems in combinatorial optimization can be treated using eigenval-
ues), biology, geography and social sciences. Let G be a simple graph on n vertices. Then,
the adjacency matrix A = [aij] of order n × n associated with G is defined by

Ai,j =
{
1 if there is an edge between the vertices i, j
0 otherwise

where, 1 ≤ i, j ≤ n.
A u-v path in a signed graph S is an alternating sequence of vertices without repetition,

beginning with u and ending at v such that consecutive vertices in the sequence are adja-
cent, and we can express it as u = v0, v1, . . . , vk = v. A path is called homogeneous if all
its edges have the same sign and heterogeneous otherwise. The number of edges in a path
is called the length of the path. Pn denotes a path of length n−1. P−

n (P+
n ) denotes the all

negative(all positive) path of length n−1.
TheCartesian product Su1�Su2 of two graphs S

u
1 and S

u
2 is a graph with vertex setV(Su1) ×

V(Su2) and two vertices (u1, u2) and (v1, v2) are adjacent in Su1�Su2 if and only if u1 is adja-
cent to v1 in Su1 and u2 = v2 or u2 is adjacent to v2 in Su2 and u1 = v1. In the tensor product
of graphs Su1 and Su2, the degree of a vertex (u, v) is defined as deg(u, v) = deg(u)deg(v).
Thus if Su1 and Su2 are regular then Su1�Su2 is also regular.

Let S = (Su, σ) be a signed graph. S is called Cartesian product of two signed graphs
S1 = (Su1, σ1) and S2 = (Su2, σ2) if S

u ∼= Su1�Su2 and for any edge (u1, u2)(v1, v2) of Su,

σ((u1, u2)(v1, v2)) =
{

σ1(u1v1) if u2 = v2,
σ2(u2v2) if u1 = v1.

The Cartesian product of two signed graphs S1 and S2 is shown in Figure 1.
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Figure 1. S = S1�S2.

A brief description of the paper is as follows:
In Section 3, we find out minimum number of extra vertices (denoted by �(S)) required

for embedding of an (i, j)-sign-regular signed graphs in (i + 1, j + 1)-sign-regular signed
graphs. The next section deals with the problem posed by Hameed et al. [19], where we
define the number of non-isomorphic co-regular signed graph. Section 5, depicts a relation
between the characteristic polynomials of a graph G and the graph G′(G∗), obtained from
G by adding some vertices and edges. In this section, we have established the relationship
between the characteristic polynomial of the graph G and the graph G′ in which it gets
embedded.

2. Embedding of a sign-regular signed graphs

For a graph G′, the embedding of G into a graph G′ we mean that there exists a subgraph
of G′ which is isomorphic to G. It is generally denoted as G ⊆ G′ (see [20]). Embedding,
G ⊆ G′ is said to be proper or strict if G ⊂ G′. Now we embark upon the finding of the
results about the embedding of sign-regular signed graphs. In [21], embedding of (i, j)-
sign-regular signed graphs in (i + 1, j)-sign-regular signed graphs is given. In this paper
we are generalizing those results by giving embedding of (i, j)-sign-regular signed graphs in
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Figure 2. G = H�P2.

(i + 1, j + 1)-sign-regular signed graphs. Some of the results obtained here were presented
in the IEEE sponsored conference at Dhaka, Bangladesh [22].

Note:Henceforth, throughout the paper, we consider S = (Su, σ) to be (i, j)-sign-regular
signed graph of order n.

Gardiner (see [23]) made an observation and also gave proof to the fact that in case of
graph G, when G is r-regular, it can be embedded inG�P2 which is (r + 1)-regular graph.
Embedding of a 2-regular graph G in a 3-regular graph G = H�P2 is shown in Figure 2.
Then following can be easily observed in signed graphs.

Remark 2.1: If a signed graph S is (i, j)-sign-regular, then S�P−
2 and S�P+

2 are respec-
tively (i, j + 1) and (i + 1, j)-sign-regular and contain S an induced sub-signed graph.

From the Remark 2.1, it is observed that S1 ⊆ S2, where S1 is (i, j)-sign-regular signed
graph and S2 is (i + 1, j + 1)-sign-regular signed graph. The next important thing that one
can think about is the optimal number of vertices to be added to S to obtain such kind of
embedding. Let the number of extra vertices added be denoted by �(S).

For finding minimum number of independent edges in a graph G, Bollobas and
Eldridge [24] proposed the following result:

Theorem 2.2 ([24]): For a graph G of order n, if δ = � is even, then G has at least � n�
2(�+1)

independent edges, where δ(G)(�(G)) denotes minimum(maximum) degree in a graph G.

In this paper,K(i,j)
n denotes the complete signed graphwith positive degree i andnegative

degree j, where i+ j = n−1.

3. Embedding of a (i, j)-sign-regular signed graphs in a
(i + 1, j + 1)-sign-regular signed graphs

Lemma 3.1 ([12]): A graph G is 2 -factorable if and only if G is r-regular for some positive
even integer r.
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Theorem 3.2: For a signed graph S where both n and i+ j are of opposite parity, then

�(S) =

⎧⎪⎨
⎪⎩

i + j + 1 if n = i + j + 1,
0 if n �= i + j + 1 and n is even,
1 if n �= i + j + 1 and n is odd

Proof: Suppose n = i+ j+ 1. Now we construct K(i,j−1)
i+j . The least n possible is 2(i + j)

for a signed graph to be (i + 1, j + 1)-sign-regular signed graph; for if n < 2(i + j), then
we have a contradiction to assumption. Hence,

�(S) ≥ i + j + 1. (1)

Further, we construct K(i,j)
i+j+1. Now to increase positive degree and negative degree by one,

join the vertices of S to the vertices of K(i,j)
i+j+1 such that the vertex v of S is joined by a

positive edge to a vertex ul(say) of K
(i,j)
i+j+1 and by negative edge to another vertex um(say)

of K(i,j)
i+j+1. The signed graph so obtained is (i + 1, j + 1)-sign-regular. Hence,

�(S) ≤ i + j + 1. (2)

From Equations (1) and (2), we get

�(S) = i + j + 1.

Now suppose n �= i + j + 1, Su is n − (i + j + 1)-regular, then using Lemma 3.1, Su has
2-factor.

If n is even, thus by selecting edges e1, e2, . . . , en of 2-factor in Su and increase the pos-
itive degree as well as negative degree by one by inserting these edges in S after assigning
alternate positive and the negative sign to these edges, the signed graph so obtained is
(i + 1, j + 1)-sign-regular. Hence,

�(S) = 0.

If n is odd then by selecting n−i−1
2 alternate edges in every 2-factor component in Su

and insert them in S as a positive edge. Then choosing n−j−1
2 alternate edges of 2-factor

components having no end vertex in common with n−i−1
2 previously selected alternate

edges except one vertex and insert them in S as a negative edge. Next introducing a vertex
‘v ’ and joining i+ 1 vertices u1, u2, . . . , ui+1 of S, such that d+(ul) = i, 1 ≤ l ≤ i + 1 by a
positive edge to v and j+ 1-vertices w1,w2, . . . ,wj+1 of S, such that d−(wm) = j, 1 ≤ m ≤
j + 1 by a negative edge to v, (i + 1, j + 1)-sign-regular signed graph is obtained. Therefore,

�(S) = 1. �

The Theorem 3.2, is illustrated in Figure 3 (the graph H is embedded in G).

Theorem 3.3: For a signed graph S = (Su, σ) if both n and i+ j are of the same parity, then

�(S) =
{
i + j + 2 if i + j + 2 ≤ n ≤ 2(i + j − 2),
0 if n ≥ 2(i + j)
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Figure 3. H ⊂ G.

Proof: Suppose i + j + 2 ≤ n ≤ 2(i + j − 2). Then both n and i+ j must be even. Sup-
pose �(S) ≤ i + j + 1. Now we construct K(i,j−1)

i+j . The least possible n is 2(i + j) for the
signed graph to be (i + 1, j + 1)-sign-regular signed graph, which is a contradiction to the
assumption. Again we construct K(i,j)

i+j+1. In order to obtain the solution, the vertices of

K(i,j)
i+j+1 are joined to the vertices of S such that a vertex of K(i,j)

i+j+1 is joined by a positive
edge to the vertex of S and by a negative edge to another vertex of S. Then we are left with
a vertex of negative degree j and one vertex of positive degree i in the resultant graph. This
implies that

�(S) ≥ i + j + 2

Now using Theorem 2.2, the number of independent edges in Su ≥ n−i−j−1
2 ≥ n−i−j−2

2 .
Now we select two sets sayA and B, of n−i−j−2

2 independent edges in Su. To increase the
negative degree by one, inserting the independent edges of set A in S with a negative sign
and to increase the positive degree by one, inserting the independent edges of the set B in
Swith a positive sign. Next, join remaining i+ j+ 2 vertices of positive degree i by positive
edge and vertices of negative degree j by negative edge to vertices of an (i, j)-sign-regular
signed graph of i+ j+ 2 vertices. Therefore,

�(S) = i + j + 2.

Next, suppose n = 2(i + j). If Su is 2-connected, then Su is (i + j − 1)-regular on 2(i +
j) vertices and so is Hamiltonian. While on the other hand if Su is not 2-connected then
Su = 2Ki+j. In either case, Su has a 2-factor, this implies

�(S) = 0.

When n ≥ 2(i + j + 1), then the degree of every vertex vi in Su is given by

d(vi) ≥ 2(i + j + 1) − (i + j + 1)

≥ n
2

Therefore, Su is Hamiltonian, this implies Su is 2-factorable. Therefore,

�(S) = 0. �
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4. Non-Isomorphic co-regular signed graphs with net-regularity index k

In this section, we explore the problem posed by Hameed et al. [19]:

Problem 4.1: How many non-isomorphic co-regular signed graphs are possible with a
particular admissible net-regularity index k?

More precisely, we give lower bound for Problem 4.1. We use the sequence of a positive
and negative degrees of vertices with net-regularity index k.

Theorem 4.2: For a co-regular signed graph with n vertices and net-regularity index k, if N
represents the number of the non-isomorphic co-regular signed graph, then

For n even,

N ≥

⎧⎪⎨
⎪⎩

n − k + 1
2

when k is odd,

n − k
2

when k is even,

For n odd,

N ≥

⎧⎪⎨
⎪⎩

n − k + 3
4

when k is even and
n + k + 1

2
odd ,

n − k + 1
4

when k is even and
n + k + 1

2
even,

Proof: Let S be a co-regular signed graph with n vertices and net-regularity index k. we
consider two cases:

Case 1. When n is even.
Since the difference between positive and negative degree is k, we can write the positive

and negative degrees of vertices in a sequence form. More general, consecutive terms of
the sequence is (n − a, n − (a − k)), where a ≤ n. Also, sum of the positive and negative
degree of any vertex must not exceed n−1, i.e.

(n − a) + (n − (a − k)) ≤ n − 1

or
n + k + 1

2
≤ a

Therefore,
n + k + 1

2
≤ a ≤ n (3)

When n and k both are even, then all possible values of a are as follows:

n + k + 2
2

,
n + k + 4

2
, . . . , n

Now to find out the number of the non-isomorphic co-regular signed graphs, we calculate
the total number of terms in the above sequence.

Total number of terms = n − n + k + 2
2

+ 1 = n − k
2



8 D. SINHA AND A. K. RAO

Therefore,

N ≥ n − k
2

(4)

If n is even and k is odd, then from Equation (3), all possible values of a are as follows:

n + k + 1
2

,
n + k + 3

2
, . . . , n

Now to find out the number of the non-isomorphic co-regular signed graphs, we calculate
the total number of terms in the above sequence.

Total number of terms = n − n + k + 1
2

+ 1 = n − k + 1
2

Therefore,

N ≥ n − k + 1
2

(5)

Case 2. When n is odd.
Since n is odd, therefore, the degree of every vertex must be even, which implies that

both positive and negative degrees of the co-regular signed graph must be even. First, let
k be even. Now, to calculate the number of the non-isomorphic co-regular signed graphs,
we have to omit all even values of a in Equation (3). Therefore, all possible values of a are
as follows:

n + k + 1
2

,
n + k + 3

2
, . . . , n

If n+k+1
2 is even, then the above sequence starts from n+k+3

2

n + k + 3
2

,
n + k + 7

2
, . . . , n

Now, the total number of terms in this sequence

= n − n+k+3
2

2
+ 1 = n − k + 1

4

Therefore,

N ≥ n − k + 1
4

(6)

If n+k+1
2 is even, then total number of terms in this sequence

= n − n+k+1
2

2
+ 1 = n − k + 3

4

Therefore,

N ≥ n − k + 3
4

(7)
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Figure 4. Non-isomorphic co-regular signed graph for n = 6 and k = 2.

Now, from Equations (4) –( 7), we can easily conclude that For n even,

N ≥
{

n−k+1
2 when k is odd,

n−k
2 when k is even,

For n odd,

N ≥
{

n−k+3
4 when k is even and n+k+1

2 odd,
n−k+1

4 when k is even and n+k+1
2 even,

�

Example 4.3: For k = 2, number of non-isomorphic co-regular signed graph of order n
are

N ≥

⎧⎪⎨
⎪⎩

n+1
4 when n is odd and n+3

2 odd,
n−1
4 when n is odd and n+3

2 even,
n−2
2 when n is even,

Here we draw non-isomorphic co-regular signed graphs for n=6 and k=2 (see Figure 4).

5. Spectral analysis of the embedding of sign-regular signed graph

In this section we establish the relation between the characteristic polynomial of a sub-
signed graph and the signed graph in which it is embedded, where the signed graph is all-
positive. For which we first derive the relationship between the characteristic polynomial
of G and the characteristic polynomial of G plus one vertex i.e. G+ v and characteristic
polynomial of G plus one edge i.e. G+ uv. The formula for the characteristic polynomials
of the graph G−v obtained from G by removing one vertex v and the edges adjacent to
v is discussed in [25]. Further, we generalize these results for multiple vertices and edges
addition. The characteristic polynomial of the graph is given by Cvetkovic in 1971.
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Theorem 5.1 ([25]): Let v be a vertex of graph G and let C(v) be the collection of cycles
containing v. Then φ(G) satisfies

φ(G) = xφ(G − v) −
∑
u adj v

φ(g − u − v) − 2
∑
Z∈C

φ(G − V(Z)). (8)

Theorem 5.2 ([26]): Let G be a graph, its characteristic polynomial is given by φ(G) =∑n
i=0 aiλ

n−i. Let Ui be the basic figure of order i of the graph G whose components are either
K2 or cycles. Then

ai =
∑
Ui∈G

(−1)P(Ui)2c(Ui)

where P(Ui) and c(Ui) denotes the number of components and the number of cycles in the
basic figure of order i.

Gardiner [23] gave the results for the minimum number of vertices required to embed
a k-regular graph into (k + 1)-regular graph

Theorem 5.3 ([23]): Let G be a k-regular graph on n vertices. Then G always embeds in a
(k + 1)-regular graph. Let v(G) be the minimum number of extra vertices required to realize
such an embedding.

(i) If G has a 1-factor, then v(G) = 0.
(ii) If G has no 1-factor and n, k have opposite parity, then v(G) = 1.
(iii) If G has no 1-factor and n, k have the same parity, then n<2k and v(G) = k + 2.

In the results proved below P(S) denotes the collection of paths between any two
vertices of S

Theorem 5.4: The relationship between characteristic polynomial of G and G+ uv is as
follows

φ(G) = φ(G + uv) + φ(G − u − v) + 2
∑

Zj∈P(uv)

φ(G − V(Zj)) (9)

Proof: Let G be a finite graph of order n and now we add an edge uv in G and get a new
graph G+ uv. Let M and M′ be a basic figure of order i of G and G+ uv, respectively.
Now from Theorem 5.2, φ(G) = ∑

i aix
n−i. Now we establish a one-to-one correspon-

dence between those basic figures contributing to ai on the left and those contributing to
one of the terms on the right in (9). Moreover, ifM contribute a valuem to the coefficient
of xp−i on the left, then one can see that M′ also contributes m′ in each case. The effect
of this newly added edge in basic figures of G+ uv with respect to G gives rise to three
possibilities:

(i) Since uv /∈ M. IfM′ is the same basic figure, which can be viewed as a supergraph of
G, thenM′ contributesm to the coefficient of xp−i in φ(G + uv).
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(ii) Let uv contributes in basic figures of order two inM′. LetM beM′ − V(K2) viewed
as a subgraph of G + uv − V(K2) which is similar to G − V(K2). In this case, M =
M′ − V(K2) = M − V(K2), soM′ contributes

(−1)P(M′)(2c(M
′)) = −(−1)P(M)(2c(M)) = −m to xp−i in φ(G − u − v). (10)

Hence, it supplies mxp−i to −φ(G − u − v). Since G+ uv is a supergraph of G, so
we have to subtract this term from the right side to get one-to-one correspondence.
Therefore, it becomes φ(G − u − v).

(iii) Let uv contributes in cycles in basic figures ofM′. For this case, we haveM = M′ −
V(C(uv)), which can also be written as M − V(P(uv)), where P(uv) denotes the
collection of paths from u to v in G. SoM′ contributes

(−1)P(M′)(2c(M
′)) = −1

2
(−1)P(M)(2c(M)) = −m

2
to xp−i in φ(G − P(uv)). (11)

Similar to the above case,M′ contributesmxp−i in 2φ(G − V(P(uv))).

Thus, from each of the above mentioned cases, we can conclude

φ(G) = φ(G + uv) + φ(G − u − v) + 2
∑

Zj∈P(uv)

φ(G − V(Zj)) �

The next Theorem gives a relationship between the characteristic polynomial of graph
G and φ(G + v), where neighbours of the vertex v are the vertices in S, where S ⊆ V(G) =
{1, 2, . . . , n} also, S is nonempty set. The method of proof is similar to Theorem 5.4, and is
omitted.

Theorem 5.5: The relationship between the characteristic polynomials of G and G+ v is

φ(G) = 1
x
(φ(G + v) +

∑
u∈S

φ(G − u) + 2
∑

Zj∈P(G)

φ(G − V(Zj))) (12)

In the following result we obtain a relationship between the characteristic polynomial of
G∗ and G, where G∗ is the graph obtained from G by adding one edge uv and one vertex v′
whose neighbours are the vertices in S, where S ⊆ V(G) = {1, 2, . . . , n} also, S is nonempty
set. Now using Theorems 5.5 and 5.4, we have the following result

Corollary 5.6: For the graphs G and G∗, their characteristic polynomials are related as:

φ(G) = 1
x

⎡
⎣φ(G∗) +

∑
u∈S

φ(G − u) + 2
∑

Zi∈C(S)

φ(G − V(Zi))

+φ(G + v − vi − vj) + 2
∑

Zj∈C(eij)

φ(G + v − V(Zj))

⎤
⎦ (13)
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The next two theorems are the generalization of Theorems 5.4 and 5.5. Here G′
v is the

graph obtained from G by adding some new vertices say, {v1, v2, . . . , vm}, whose neigh-
bours are the vertices in Si, where Si ⊆ V(G) = {1, 2, . . . ,m} also S is nonempty set and
G′
e be the graph obtained from G by adding some new edges say {e1, e2, . . . , em}, where eij

is an edge between vi and vj}. Let C(eij) denotes the collection of cycles containing the edge
eij and L(ei) is collection of end vertices of the edge.

Theorem 5.7: Let G and G′
v be finite graphs. Then

φ(G) = 1
xn

⎡
⎣φ(G′

v) +
n∑

i=0
xm−i−1

⎧⎨
⎩

∑
v∈Si+1

φ(G + Xi − v)

+2
∑

Zi∈C(vi+1)

φ(G + Xi − V(Zi))

⎫⎬
⎭

⎤
⎦ (14)

where X0 = {} and for i ≥ 1, Xi = {v1, v2, . . . , vi}.

Proof: LetGbe a finite graphof ordern andnowwe addmnewvertices say, {v1, v2, . . . , vm}
and get a new graph G′

v. LetM andM′ be a basic figure of order i of G and G′
v respectively.

Now from Theorem 5.2, φ(G) = ∑
j ajx

n−j. Now we establish a one-to-one correspon-
dence between those basic figures contributing to ai on the left of equation and those
contributing to one of the terms on the right in Equation (14). Moreover, ifM contribute
a valuem to the coefficient of xp−i on the left, then one can see thatM′ also contributesm
in each case. The effect of this newly added vertices in basic figures of G′

v with respect to G
gives rise to following possibilities:

(i) Since vi /∈ M ∀1 ≤ i ≤ m. If M′ is the same basic figure, which can be viewed as a
supergraph of G, thenM′ contributes k

xm to the coefficient of xp+m−j in φ(G′
v).

(ii) Let v1 contributes in basic figures inM′. Then there are two possibilities:
(a) Let v1 contributes to basic figures of order two in M′. Let M be M′ − V(K2)

viewed as a subgraph of G′
v which is similar to G−v where, v ∈ S1. In this case,

M = M′ − V(K2) = M − v, soM′ contributes

(−1)P(M′)(2c(M
′)) = −(−1)P(M)(2c(M)) = −m.

Hence, it supplies −m to xp+m−1−j in −φ(G − v). Since G′
v is a supergraph

of G, so we have to subtract this term from the right side to get one-to-one
correspondence. Therefore, it becomes xm−1φ(G − v).

(b) Let v1 contributes in cycles in basic figures of M′. For this case, we have M =
M′ − V(C(v)). SoM′ contributes

(−1)P(M′)(2c(M
′)) = −1

2
(−1)P(M)(2c(M)) = −m

2
.

Similar to the above case, M′ contributes to −m
2 in xp+m−1−j in 2xm−1φ(G −

V(C(v))).
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Now let v2 contributes in basic figures of order two in M′. Then again there are two
possibilities arise:
(a) Let v2 contributes in basic figures of order two in M′. Let M be M′ − V(K2)

viewed as a subgraph of G′
v which is similar to G − v + v1 where, v ∈ S2. In this

case,M = M′ − V(K2) = M − v, soM′ contributes

(−1)P(M′)(2c(M
′)) = −(−1)P(M)(2c(M)) = −m.

Hence, it supplies −m to xp+m−2−j in −φ(G − v + v1). Since G′
v is a supergraph

of G, so we have to subtract this term from the right side to get one-to-one
correspondence. Therefore, it becomes xm−2φ(G − v + v1).

(b) Let v2 contributes in cycles in basic figures of M′. For this case, we have M =
M′ − V(C(v)) + v1. SoM′ contributes

(−1)P(M′)(2c(M
′)) = −1

2
(−1)P(M)(2c(M))

= −m
2
to xp+m−2−j in φ(G − V(C) + v1).

Similar to the above case,M′ contributes−m
2 to xp+m−2−j in φ(G − V(C) + v1).

Therefore, −m
2 2x

m−2 to xp−j in φ(G − V(C) + v1).

In similar manner we can take the remaining vertices as defined in above cases and take
Xi = {v1, v2, . . . , vi}, for 1 ≤ i ≤ m and X0 = {}. Thus, from each of the above-mentioned
cases, we can conclude

φ(G) = 1
xn

⎡
⎣φ(G′

v) +
n∑

i=0
xm−i−1

⎧⎨
⎩

∑
v∈Si+1

φ(G + Xi − v)

+2
∑

Z∈C(vi+1)

φ(G + Xi − V(Zi))

⎫⎬
⎭

⎤
⎦ �

The proof of the following theorems are similar to that of Theorem 5.7 and is omitted.

Theorem 5.8: Let G and G′
e be finite graphs. Then

φ(G) = φ(G′
e) +

m−1∑
i=0

⎡
⎣ ∑
vi∈L(ei+1)

φ(G + Yi − vi) + 2
∑

Zi∈C(ei+1)

φ(G + Yi − V(Zi))

⎤
⎦

(15)

where, Y0 = {} and Yi = {e1, e2, . . . , em} for i ≥ 1.

Theorem 5.9: Let G be a finite graph of order n. Let G′ be the graph obtained from G by
adding some new edges say {e1, e2, . . . , em}, where eij is an edge between vi and vj} and a
vertex v whose neighbours are the vertices in S, where S ⊆ V(G) = {1, 2, . . . , n} also, S is
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nonempty set. Let C(ei) denotes the collection of cycles containing the edge ei. Then

φ(G) = 1
x

⎡
⎣φ(G∗) +

∑
u∈S

φ(G − u) + 2
∑

Zi∈C(S)

φ(G − V(Zi))

+
m−1∑
i=0

⎧⎨
⎩

∑
vi∈L(ei+1)

φ(G + v + Yi − vi) + 2
∑

Zi∈C(ei+1)

φ(G + v + Yi − V(Zi))

⎫⎬
⎭

⎤
⎦

(16)

where, Y0 = {} and Yi = {e1, e2, . . . , em} for i ≥ 1.

Corollary 5.10: Let G be a k-regular graph on n vertices and it embeds in a (k + 1)-regular
graph G′, such that G has a 1-factor. Then the relation between characteristic polynomial of
G and G′ is

φ(G) = φ(G′) +
n
2∑

i=0

⎡
⎣ ∑
vi∈L(ei+1)

φ(G + Yi − vi) +2
∑

Zi∈C(ei+1)

φ(G + Yi − V(Zi))

⎤
⎦

where, Y0 = {} and Yi = {e1, e2, . . . , e n
2
} for i ≥ 1.

Proof: The proof directly follows from Theorems 5.3 and 5.8.

OR

LetG be a k-regular graph on n vertices, such thatG has a 1-factor and embeds in a (k + 1)-
regular graph G′. Therefore, from Theorem 5.3, G′ is obtained from G by adding n

2 edges
of one factor in G. Thus by Theorem 5.8,

φ(G) = φ(G′) +
n
2∑

i=0

⎡
⎣ ∑
vi∈L(ei+1)

φ(G + Yi − vi) + 2
∑

Zi∈C(ei+1)

φ(G + Yi − V(Zi))

⎤
⎦

�

Corollary 5.11: Let G be a k-regular graph on n vertices and it embeds in a (k + 1)-regular
graphG′, such that G′ has no 1-factor and n, k have opposite parity. Then the relation between
characteristic polynomial of G and G′ is

φ(G) = 1
x

⎡
⎣φ(G′) +

∑
u∈S

φ(G − u) + 2
∑

Zi∈C(S)

φ(G − V(Zi))

+
n−k−3

2∑
i=0

⎧⎨
⎩

∑
vi∈L(ei+1)

φ(G + v + Yi − vi) + 2
∑

Zi∈C(ei+1)

φ(G + v + Yi − V(Zi))

⎫⎬
⎭

⎤
⎥⎦
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where, Y0 = {} and Yi = {e1, e2, . . . , e n−k−3
2

} for i ≥ 1 and v is a vertex whose neighbours
are the vertices in S, where φ �= S ⊆ V(G) = {1, 2, . . . , k + 1}, L(ei) denotes the collection
of end vertices of ei.

Proof: SinceG has no 1-factor and n, k have opposite parity, therefore, from Theorem 5.3,
we have to add n−k−1

2 new edges and a vertex say v′ with k+ 1 neighbours toG. Thus, from
Theorem 5.9,

φ(G) = 1
x

⎡
⎣φ(G′) +

∑
u∈S

φ(G − u) + 2
∑

Zi∈C(S)

φ(G − V(Zi))

+
n−k−3

2∑
i=0

⎧⎨
⎩

∑
vi∈L(ei+1)

φ(G + v + Yi − vi) + 2
∑

Zi∈C(ei+1)

φ(G + v + Yi − V(Zi))

⎫⎬
⎭

⎤
⎥⎦

�

6. Conclusion

The proof of the Theorems in Section 3 can also be worked out by an alternative method
of matching as it has been shown in the proof of Theorem 6 (see, [21]). It is a well-posed
problem in graph theory in the realm of embedding that every graph can be embedded as
a subgraph in a regular graph and also it remains induced. Dr B. D. Acharya in personal
communication in 2012 (see ‘Acharya BD. Personal communication; 2012’) inspired the
authors to work on the following conjecture:

Conjecture 6.1 (see ‘Acharya BD. Personal communication; 2012’): Every signed graph
with maximum positive degree �+ and maximum negative degree �− can be embedded in
a (�+ + 1,�− + 1)-sign-regular signed graph.

In the literature we have the following Theorem which deals with proof of the above
mentioned Conjecture 6.1 for co-regular signed graph:

Theorem 6.2 ([19]): Every signed graph S can be embedded in an (r, k)-co-regular signed
graph for all r ≥ �+

S + �−
S and for all k with the same parity as that of r satisfying 2�+

S −
r ≤ k ≤ r − �−

S .

From Theorem 6.2, we can easily conclude the following:

Remark 6.3: Every signed graph S can be embedded in an (i, j)-sign-regular signed graph
for all i + j ≥ �+ + �− satisfying 2�+ − i ≤ i ≤ i − 2�−, where �+ and �− denote
maximum positive and negative degree of S respectively.

Relationship between characteristic polynomial of (i, j)-sign-regular signed graph and
the characteristic polynomial of (i + 1, j + 1)-sign-regular signed graph in which it
embeds is dealt elsewhere.
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ABSTRACT

Social Media Platforms are the platforms that give  individuals the opportunity to interact, using two  way communication. It means that anyone who has got 

an online account can share their opinions with other  social media users. Every other person is now using the Social Media; no  matter what their age or

gender is. So, it becomes   extremely important to understand how it influence the   scholastic development and performance of the   students. The young

generation is the one that is  caught in the rapid technological advancements and  developments. This study is focussed to find out whether Social Media like 

Facebook affects the performance of students   academically.  The findings shows that there is no relationship between   social media and scholastic

performance as it is  clearly projected in their overall grade average which  doesn't change with the number of hours spent on  social media. Neither does it

affect the amount of time  they invest in studying. 
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ABSTRACT

One of the major ways of communicating with the audiences in the media is through writing. And for that, a person should understand the craft properly.

Science is about getting objective knowledge. It’s all about asking questions, making observations, and distinguishing between what we know and what we

don’t. To understand how things work, science helps us develop rules — laws that should be viewed with skepticism. Writing is also skill based and requires

following rules and regulations. To be eloquent i.e. fluent or persuasive in writing requires a proper understanding of the language of the target audience.

The science of media writing helps to identify how to use this language to bring more clarity and make it understandable for the target audiences. The aim of

this study is to throw light on the what, why, how, where and for whom of media writing. This is a small initiative to bring into notice and understand how to

improve your writing skills by understanding the answers to these questions. This paper will bring into light what you can write, why you should write, how

to write it, where you can publish it and who your target audience will be. This will eventually improve your writing game and establish you as a skilled

communicator in the field of media writing. The study is unique in the sense that an attempt has been made to find out the answers to these questions in the

best possible manner by going through various examples and books available in the field of writing. 
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Abstract:  This research paper aims to explore the role of electronic media, specifically television, in 

promoting environmental awareness, development, literacy, social awareness, and political consciousness, 

with a focus on contributing to the Sustainable Development Goals (SDGs). The study investigates how 

India's English-language electronic media represent environmentally sustainable development activities and 

compares the level of environmental reporting among five prominent news channels: DD News, CNN-News 

18, NDTV 24x7, Times Now and Republic TV. Furthermore, the paper examines media's understanding of 

environmental sustainability, their coverage of related issues, and the level of responsibility they assume in 

this regard. 

 

Keywords - Environmental awareness, climate change, environmental sustainability, electronic media, 

Television News, SDGs 

I. INTRODUCTION 

 

India, accounting for 2.4 per cent of the world's land area, supports a staggering 16 per cent of the global 

population (Kumar 2023). Unfortunately, like many other nations, India is grappling with the challenges posed 

by climate change. Consequently, the country's natural resources have been exploited in an unsustainable 

manner for several generations, leading to severe environmental degradation. The burden on India's land and 

resources has become overwhelming due to the massive population overgrowth. 

 

The repercussions of this environmental degradation are substantial, with India facing an annual loss of  $87 

billion (Kulkarni, 2022). For instance, in 2014, the government sanctioned $137 million to address the 

devastating floods in Kashmir (India Today 2016), and an additional $11 billion was allocated for 

compensating the damages caused by cyclone ‘Hudhud’ (The Economic Times 2015). Climate change has also 

begun to impact agricultural productivity, as projected by the Agriculture Ministry's report presented to a 

parliamentary committee. The report suggests that numerous crops may experience a decrease in yield due to 

climate change, although soybean, Bengal gram, groundnut, coconut (on the West coast), and potato (in Punjab, 

Haryana, and western Uttar Pradesh) could potentially see improvements. The ministry also believes that 

altering farming practices to adapt to climate change could increase crop yields by 10 to 40 per cent after 2021. 

Nevertheless, as of today, some states in the Northeast and northern India are grappling with floods, while 

suffocating heatwaves torment the western region (Gupta and Pathak 2016). 

 

A government report titled 'India Habitat III-National Report,' released by the Ministry of Housing and 

Urban Poverty Alleviation, emphasizes the pressing need to strike a balance between India's projected growth 

trajectory and environmental sustainability. The report acknowledges that India faces significant environmental 

challenges triggered by extreme weather conditions, necessitating substantial adjustments in urban planning, 

land-use management, and infrastructure strategies and norms (The Hindu 2016). 
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Undoubtedly, the environment versus development debate has been at the forefront of Indian discourse for 

the past two decades. Pollution remains a major issue, intricately linked with the challenges of development. 

While progress is imperative, effective pollution control measures must also be implemented to safeguard 

humanity. The Kyoto Protocol recognized the principle that countries emitting higher levels of carbon into the 

atmosphere bear greater responsibility for saving the world. However, this principle is now under scrutiny 

(UNFCC 2023). Merely expressing concern about the deteriorating state of water, air, forests, and the sky on 

Environment Day is insufficient. The Indian Government's aspirations to enhance infrastructure and achieve 

higher economic growth rates have encountered obstacles due, in part, to disputes over environmental policies 

and land ownership. 

 

In this context, the media plays a crucial role in raising awareness about environmental sustainability and 

driving action to protect the environment. This study focuses on examining the current and potential impact of 

electronic media in promoting environmental awareness. 

II. ENVIRONMENTAL SUSTAINABILITY AND MEDIA 

The role of electronic media in fostering public understanding of environmental issues is significant. Solving 

today's complex local and global environmental challenges and progressing towards sustainability cannot 

solely rely on "experts." It requires the active involvement and support of an informed public in their various 

capacities as consumers, voters, employers, business leaders, and community members, as emphasized by the 

Canadian Environmental Grantmakers' Network (2006). 

 

Mass media, including electronic media, have become indispensable partners in global biodiversity 

conservation and management. They serve multiple roles, not only by raising awareness about environmental 

problems and the challenges associated with achieving sustainability but also by influencing human perception, 

attitudes, and behaviour towards environmental resources (Ogunjinm et al., 2013). However, in India, there 

have been limited systematic studies examining the extent, quality, breadth, and public perceptions of media 

coverage related to environmental sustainability. One such study conducted by Kapoor (2011) focused on the 

role of mass media in promoting environmental issues in the city of Allahabad in Uttar Pradesh. The study 

concluded that there is an urgent need for effective mass communication strategies to generate environmental 

awareness (Kapoor, 2011). 

 

The media has always been recognized for its significant role in society, as it serves as a vital source of 

information that shapes people's understanding and perception of the world they inhabit (UNESCO, 2011). 

Consequently, the media can play a crucial role in raising awareness about environmental sustainability and its 

associated impacts. This study aims to assess the credibility of English-language news channels in promoting 

awareness of environmental sustainability. It will investigate how India's English-language electronic media 

portray activities related to sustainable development and analyse which TV news channel demonstrates a 

greater commitment to environmental reporting compared to its counterparts. Television news channels play a 

dual role in addressing environmental sustainability issues. On one hand, they serve as platforms to explain 

environmental policies, regulations, and plans to the public. On the other hand, they reflect the concerns of the 

public regarding various environmental problems, thereby exerting pressure on decision-makers to address 

specific environmental issues (Prakash, 2013). 

III. STATEMENT OF THE PROBLEM 

Television serves as an influential medium to disseminate information and shape public opinion. By 

analysing the representation of environmentally sustainable development activities on English-language news 

channels in India, this study aims to shed light on the media's role in promoting sustainable development. The 

Sustainable Development Goals, adopted by the United Nations, provide a comprehensive framework for 

addressing global challenges, including environmental sustainability. This research investigates the extent to 

which the media contributes to these goals through their coverage of environmental issues. Television serves 

as a powerful medium for promoting environmental awareness, development, literacy, social consciousness, 

and political engagement. It plays a crucial role as the primary source of information for the general public. 

Therefore, it carries the responsibility of setting the agenda on environmental issues and prioritizing them 

accordingly. However, a review of documents related to environmental evaluation and annual reports reveals 

a lack of comprehensive recognition of awareness creation regarding these issues in electronic media. 
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Furthermore, the researcher firmly believes that policymakers and implementers should be aware of how 

environmental awareness activities have been carried out, their progress since their inception, and their 

successes and failures. Without this understanding, it is impossible to ensure progress in mitigating the causes 

and consequences of environmental problems in development activities. Considering the aforementioned 

context, the problem that requires investigation is the actual and potential role of television news channels in 

terms of their commitment to raising awareness about environmental issues. There is a necessity to assess the 

contribution of electronic media in achieving sustainable development goals. 

IV. OBJECTIVES OF THE STUDY 

1. Assessing the role of electronic media in raising awareness of environmental sustainability issues: 

The study aims to examine the extent to which electronic media, particularly television news 

channels, contribute to creating awareness about environmental sustainability. It will explore the 

coverage and representation of these issues to determine the effectiveness of the media in promoting 

environmental awareness among the general public. 

 

2. Analysing the time allocation for environmental sustainability issues: The study seeks to investigate 

the amount of airtime dedicated to environmental sustainability topics by television news channels. 

By analysing the duration and frequency of coverage, it aims to assess the priority given to 

environmental sustainability issues in the media agenda. 

 

3. Examining the current status of television news content on environmental sustainability: The study 

will assess the quality and depth of television news content related to environmental sustainability 

issues. It will analyse the themes, perspectives, and approaches taken while reporting on these topics, 

providing insights into the current state of environmental sustainability coverage in the media. 

 

By addressing these objectives, the study aims to provide a comprehensive understanding of the role and 

effectiveness of electronic media, specifically television news channels, in creating awareness of 

environmental sustainability issues. 

 

 

V. METHODOLOGY 
  

The study utilizes a qualitative research design, employing content analysis as the primary method. A sample 

of five English-language news channels in India, namely DD News, CNN-News 18, NDTV 24x7, Times Now, 

and Republic TV, was selected for analysis. A systematic approach is employed to examine the channels' 

coverage of environmentally sustainable development activities over a specific period. The analysis focuses 

on understanding the media's interpretation of environmental sustainability, the depth and breadth of their 

coverage, and the level of responsibility they assume in addressing these issues. 

 

The study employed the following methodology for data collection and analysis: 

 

Selection of news channels: The five English-language news channels, namely DD News, CNN-News18, 

Republic TV, Times Now, and NDTV 24x7 were chosen based on their viewership, longevity, and popularity. 

These channels represent a diverse range of news sources. 

 

Focus on Prime-Time programming: Primetime programming, which typically spans from 8 to 11 pm, was 

selected as the time period for data collection. This time slot is considered the industry benchmark for news 

channels and attracts a significant viewership. 

 

Data collection: A two-week period, specifically from 1st to 14th June 2023 was chosen for data collection. 

This timeframe includes World Environment Day (celebrated on June 5 every year), which allows for an 

examination of how news channels prioritize environmental sustainability-related coverage. The researcher 

watched several programs during this period, as well as reviewed content directly from the YouTube channels 

of the selected news channels. 
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Categorization of news stories: The reviewed news content was categorized into various predefined 

categories such as politics, business, sports, environment, crime, and others. The researchers then specifically 

reviewed and classified the news stories related to environmental sustainability as a separate category. 

 

By following this procedure, the study collected and analysed data from the selected news channels to 

determine the extent of coverage and focus on environmental sustainability-related issues during the 

designated prime time period. 

 

VI. ANALYSIS OF NEWS COVERAGE AND FINDINGS 
  

The findings of the content analysis provide insights into how India's English-language electronic media 

represent environmentally sustainable development activities. The study examines the frequency, quality, and 

diversity of coverage across the selected news channels. By comparing the channels, it identifies which one 

exhibits a higher degree of environmental reporting and engagement. The analysis also explores the media's 

understanding of environmental sustainability, the strategies employed in covering related issues, and the level 

of responsibility they perceive in the context of sustainable development. 

 

Based on the trend of environmental news coverage from 1st to 14th June 2023, the following observations 

were made: 

 

1. Accident & Natural Disaster coverage: This category received the highest coverage among 

environmental issues during the mentioned period. It indicates that incidents related to accidents and 

natural disasters were extensively covered by the news channels. 

 

2. Active coverage by Times Now, Republic TV & CNN News 18: These three news channels were 

particularly active in providing broader coverage of environmental issues during the mentioned 

timeframe. 

 

3. Weather, Environment & Wildlife coverage: These topics received an average level of coverage across 

all four channels. However, CNN News 18 had a slight edge over the others in terms of coverage in 

these categories. 

 

4. Minimal coverage on Agriculture: The issue of agriculture had the least coverage among the 

environmental topics during the specified period. It suggests that agricultural-related environmental 

concerns received relatively less attention from the news channels. 

 

5. Highest coverage by NDTV 24x7: NDTV 24x7 had the highest overall coverage of environmental 

issues during prime time. It indicates that this news channel dedicated more airtime to environmental 

news compared to the others. 

 

6. In terms of the total primetime devoted to environmental issues, NDTV 24x7 had the maximum 

coverage, followed by CNN News 18, Republic TV, and Times Now. 

 

These findings provide insights into the trends and priorities of the selected news channels in their coverage 

of environmental issues during the specified period. The current study has  yielded the following findings: 

 

1. Minimal coverage of environmental sustainability issues: Environmental sustainability issues 

accounted for only approximately 0.35% of the news coverage on popular English news channels. 

This indicates a lack of emphasis and attention given to these issues in the media. 

 

2. Limited focus on environmental sustainability: The analysis of trends in coverage during the period of 

1st to 14th June 2023 revealed that news channels rarely prioritized environmental sustainability 

issues, except for coverage related to World Environment Day. This suggests a lack of consistent focus 

on these topics. 

 

3. The dominance of AV format in coverage: A significant finding from the analysis of TV shows was 

that 68% of the stories on environmental sustainability issues were aired in the last segment as AV 
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(Anchor Visual) format. This format allows for a limited in-depth and comprehensive exploration of 

environmental sustainability issues. 

 

VII. LIMITATIONS AND FUTURE RESEARCH 

This study is limited to five English-language news channels in India and focuses specifically on their 

coverage of environmentally sustainable development activities. Future research could expand the scope to 

include regional language channels and investigate the coverage of other SDGs. Additionally, a comparative 

analysis with international news channels would provide a broader perspective on the representation of 

sustainable development in the media. Finally, conducting audience research to assess the impact of media 

coverage on public awareness and engagement with environmental sustainability could further enrich the 

understanding of the media's role in promoting sustainable development. 

 

VIII. CONCLUSION 

The study concludes that there was insufficient emphasis and coverage given to environmental sustainability 

issues in the media. The limited attention and brief coverage indicate a lack of necessary skills and training 

among journalists in understanding and reporting on environmental sustainability concepts. The editorial 

policies of news channels may contribute to the inadequate and inconsistent coverage of environmental 

sustainability topics on television. 

 

Furthermore, it is crucial to identify the obstacles to environmental awareness and conduct comprehensive 

research to determine the most effective ways for the media to address environmental issues based on the 

country's specific context. Training programs should be implemented to equip journalists with the necessary 

knowledge and understanding of environmental sustainability issues. 

 

Overall, these findings highlight the need for greater attention, emphasis, and training within the electronic 

media industry to effectively cover and report on environmental sustainability issues. By understanding how 

India's English-language news channels cover environmentally sustainable development activities, media 

organizations, policymakers, and other stakeholders can gain insights into the strengths and weaknesses of 

current media practices. These insights can inform strategies to enhance the media's contribution to achieving 

Sustainable Development Goals and fostering a more environmentally conscious society. 
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Abstract: Comics and graphic fiction in India have treaded on a fluctuating journey of sorts. 

The decade of the 90's was definitely a golden decade for comics and graphic fiction in India. 

Raj Comics as a torchbearer of sorts in graphic fiction in India can be studied to ascertain 

the issues with gender and violence in graphic fiction. The Raj Comics universe with its 

ensembled superhero universe is a big sample space for scholarly study in the finer aspects 

of graphic fiction. The study can also be vital in terms of psychographics and demographics 

of the Hindi heartland as the Raj Comics found its true footing in Hindi speaking states. The 

influence of Amar chitra katha can be seen on many comics of the era as the graphic artists 

often hopped from one project to other, simultaneously illustrating several works of graphic 

fiction at a time. An interesting observation is the depiction of female gender in graphic 

fiction in India. To add to it the visual depiction of violence within the realm of visual 

aesthetics of violence is also a worthy study in the direction of scholarly study of the comics 

and graphic fiction narrative in India.   

 

Keywords: Gender, Narrative, Graphic fiction, Comics, Aesthetics.  

 

1. INTRODUCTION  

 

Graphic fiction and comics in India have an illustrious history. The graphic art is hugely 

inspired by the various art movements in India, most notably the miniature art school. Graphic 

fiction can well be a part of Graphic novels or comic books .  Graphic novels contain complete 

narratives, whether or not they are part of a larger series. Comic books contain excerpts of 

serialized narratives. The Indian graphic fiction industry is itself an important area of study 

within media economics. It is important to study the Indian contexts within graphic fiction and 

comics art as the cultural aspects and mass media consumption is different from the european, 

Japanese manga and american narratives. There can be a silent whisper of how Indian graphic 

fiction in the form of comics and the issues of degree of influence in character and subject 

development being heavily borrowed from the western counterparts. The Raj comics with its 

market reach and efficient  distribution system in a way penetrated into north indian homes like 
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no other before it. These works of graphic fiction were in forms of periodical comics and 

special issues often telling a complex narrative in parts or series. The depiction of female 

characters in Raj comics is an interesting case study in the broader area of representation of 

gender in media.  

 

Gender representation of mother and sisters 

The mothers and sisters have been portrayed within the specific cultural milieu. The graphical 

representation in fiction of such characters is devoid of any layering. They play a mere 

supporting part in the progression of the larger narrative. The narrative would not delve into 

any “Oedipus complex” or “Electra complex” in the story plot.   

 

The outfits and makeup art of female characters 

The outfits and makeup art of female characters is synonymous with tight fitting body suits and 

venetian masks. Shakti the lone female superheroine in Raj comics is a different case study 

with a getup reminiscent of any ascetic or hermit of the mountains. Though her customers are 

also revealing in a way and giving boost to male sexual appetite fuelled with a degree of  

voyeurism. Apart from costumes and getup another factor are the dialogues which are often in 

an action reaction mode, sans any meaningful conversation. The study of female representation 

within the context of Raj Comics is important as it has in a way defined the graphic fiction and 

comics space in a mass mediated space of the Hindi heartland. The aspect of  male  fetishization 

of females  is often incorporated in a subtle subliminal manner in the graphic art representation 

of female gender.  

 

Aesthetics of violence in Indian graphic art 

The aesthetics of violence in graphic fiction has its genesis in cinema. The hand drawn graphic 

sequences of fights rely heavily on wrestling traditions of the subcontinent and popular culture. 

The kung fu martial arts and free style fighting is also used to depict the fighting prowess of 

certain characters. Violence is an essential harbinger of sorts as a definite means to bring peace. 

Almost all the superheroes are well versed in one or the other fighting art tradition. Nagraj in 

snake fighting, kung fu and martial arts. Super commando Dhruv in commando fighting 

techniques. The hugely popular Doga is a superhero with a certain reflection of an antihero. 

The birth of Doga( Alter ego of bodybuilder Suraj) is due to the violence and its aftermath in a 

society where power and money rules the roost. Doga in his crusade to end the organized crime 

often uses violent means of torture and combat. He is a skilled marksman, boxer, and is apt in 

the finer details of martial art and wrestling. The Lion Gym where he trains and also is a trainer 

is where he learned the all round combat skills. Doga can be a cold blooded assassin and also 

can be a crusader against crime. Super commando Dhruv often relies on his mental acumen 

and cognitive skills to combat the enemies. Nagraj on the other hand is a lethal killing machine 

with supernatural powers and fighting skills. The character of Nagraj saw a reboot of a kind 

after almost 10 years of his launch as the writing and illustration team behind the character got 

changed. The visual narrative style also saw a complete overhaul with Nagraj also relying on 

intellect and cognitive powers to end crime, violence taking a backseat or needed only when 

the situation can be subsided with other skills of communication. Violence is an essential 

ingredient in Indian graphic novels/ comics where climax and conflict in the narrative structure 

is incomplete without the selling proposition of violence.  
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Male gaze an important tool to sell   graphic fiction 

Male gaze has been an important aspect when visual narratives are conceptualized. The dames 

in distress and femme fatales often find their way in visual narratives of graphic fiction to easily 

objectify the female characters in these narratives. Even the female superheroins in some of the 

graphic art fiction are modelled on the lines of femme fatales. Their costumes are always ready 

to reveal a certain body contour to the reader who does a role reversal by shifting  between the 

dual roles of reader and viewer. A kind of male fascination with mammary glands is readily 

addressed with depiction of the female torso in graphical fiction over the years. The notions of 

manufactured beauty also get represented in a certain sexist gender representation in graphic 

fiction. The stringent censorship laws in India in mass media and a niche market for mass 

mediated graphic fiction which finds its existence in public space makes it difficult to copy the 

western or japanese standards which are often laden with sexual violence and rape depictions.  

  

Depiction of female body parts in graphic fiction in India over the years. 

The depiction of body parts of female characters with an emphasis on cleavage and torso has 

been an integral style to represent the female characters particularly the female superheroes. 

The placement in the panels of graphic fiction medium(comics/novel) is also done to maximize 

the male gaze to its full impact. The issue needs discussion as the graphic fiction in its genre 

caters to a certain age group where young minds can have an everlasting impression and 

perceptions on the female body and its deeply unidirectional representation. Sharp facial 

features coupled with slender waist and low waist garment makes the female characters species 

of objectification and sexual gratification of a kind. The graphical representations have fuller 

lips and long necks to cement a certain body type of these females. The graphical representation 

of female characters is similar in Amar chitra katha and other popular comics houses of the 

time. The queens and princesses are shown to be exhibiting enormous beauty with highly 

sexualized body types representations. Raj comics fantasy realm laced with  mythological 

aspects is clearly visible in a  superhero ‘Bhokal’( Bhokal is a fictional superhero appearing in 

Raj Comics. Most stories are based on dark fantasy with blood and gore. He is a legendary 

winged warrior prince of a fictional fabled Pari Lok (fairyland). He descended to earth to take 

part in a fighting tournament and landed in Vikasnagar, becoming a zealous defender of the 

people of Vikasnagar) where the female characters are often ‘blondes’(Turin-Turin: aka 

Rajkumari Sofia (princess Sofia). Turin is a princess from another planet. First love interest of 

Bhokal and later became his wife. Turin left Bhokal after Saloni and Rupsi became pregnant 

with Bhokal's child. Later on it was found that Maya controlled Bhokal's mind to destroy his 

reputation and his relationship with Turin) 

 

Sexist Nomenclature of female characters in graphic fiction 

Names like Chandika, Natasha, Miss Killer, Nagina when portraying the fierce female 

characters whereas names like sweta, saudangi, Monika(Lomdi(Vixen in a loose translation)), 

Visarpi. Nagrani, Bharti, Richa(Black Cat), Jane(Common love interest of  Kobi Bhediya in 

Raj Comics).Mamta Pathak(alter ego Paralayanka), Kshipra, Sheena are other love interests of 

Parmanu( Inspector Vinay)  in Raj Comics’s Parmanu. The names are often deeply coated in 

sexism. The nomenclature is a grim copy of deep sexism that goes with the naming of the Bond 

girls in the recurring James bond film series.   
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Abstract: The portrayal of female gender in performing arts has been a product of 

constant societal change. From the days when Female parts were acted upon by male 

counterparts to the advent of motion pictures and the role of women in making the 

medium their own , the journey has been long. This can be also studied under the context 

of anthropology, gender issues, and women emancipation. The female characters have 

been always fixed into the narrative by the virtue of a certain appeal they exhibit. From 

Laura Mulvey’s male gaze theory in cinema to the aesthetics of violence in cinema , both 

have been depicted in experimental ways in films. The portrayal of rape scenes 

dishonoring the basic existential being of any women have been shot in a number of ways 

to make a case in point in the film narrative.  The shooting of such sequences and the 

psychological impact of this on the female casts is a critical study within cinema studies. 

Much to the women empowerment and vocal voices there has been a critical debate on 

how to film the female body and more so traumatic sequences such as the depiction of 

rape in the narrative. 

 

Keywords: Rape, Portrayal, Gender, Narrative, Filming 

 

1. INTRODUCTION 

  

From the early mehboob khan film Amar to Insaaf ka tarazu there have been interesting and 

challenging times when such sequences required a kind of sensitive treatment while shooting 

the scenes. Rape scenes or attempt to rape have found a profound space in hindi cinema more 

so after the 1970’s. Some of these sequences have found critics' examination and media 

coverage of a kind but many have gone into oblivion as far as discourse of a kind concerning 

these scenes is concerned. Most of the rape scenes have been shot with a voyeristic intent and 

have often passed the censorship test on their way to be included in the final reel of the film. 

The Kuleshov effect is also used to full effect where multiple shots convening a specific 

meaning are played simultaneously to bring required impact into the scene. The Kuleshov 

effect in a way also deals with censorship issues in a rather convenient manner. Many B grade 

films have thrived on such gory depiction of the violation of the female body catering to a 

specific adult target audience and their psychographics and demographics.  Cineartists bodies 
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and crusaders of emancipation for female artists in cinema have fought a long battle for 

imposition of  guidelines and norms on movie sets  while shooting rape sequences in films. 

 

Rape sequences have been shot in mostly close up angles where the violation of the female 

body and the expressions of trauma have been portrayed. The film Dushman with a psychopath 

postman playing a rapist who rapes and kills the women, a depiction of Jack the ripper on 

screen. Marital rapes have been depicted in some films like Daraar(1997), Agnisakshi(1996) 

both in visual narrative as well as a latent backdrop. 7 Khoon Maaf (2011), is an interesting 

(and long) take on Ruskin Bond's Susanna's Seven Husbands, 7 Khoon Maaf delves into the 

very hush-hush territory of marital rape. Susanna's (Priyanka Chopra) third husband Musafir 

(Irrfan Khan) is a poet, a charmer by the day and a fiend who assaults and rapes her night after 

night.  

 

A dominant narrative of child rape in critically acclaimed films like  Jaago(2004) and in 

Pitaah(2002) do present a scenario where even girl child are not spared by the colloquial psyche 

of a society where potential rapists are in abundance.   

 

Raja Ki Aayegi Baraat(1996) starring Rani Mukherjee in the lead role is raped what follows 

the traumatic incident is that  the rapist and the rape victim gets married in a popular solution 

propounded by the society. The rape scene is filmed where a group of childred close their eyes 

as they bear witness to the horryfying gory scene where the disgruntled insulted male character( 

He was earlier slapped by the female lead in a scene for his misogynist pro dowry remarks at 

a wedding) .  

 

The perpetrators of rape in bombay films are also depicted in a way. Sploit, brash, with a 

peculiar sense of getup. Their are certainly lechereous men hell bent on proving their 

masculinity and dominance by forcibly mounting on weaker sex to satiate their quest for lust 

and power. The resultant self defence by weaker sex involves slapping such rapists, bitting 

their hands or kicking  phallus. The result is that the rapist becomes even more ferocious and 

then his lustful endeavours take violent dimensions.The disturbing visuals showing a rape 

scene are often picturized in a multicamera setup where some preexisting cultural signages 

associated with violation of female honor such as the bangles geeting crushed or forehead tika 

being swooshed off or the lipstick getting wiped of its lusture and color are some of the 

signifiers of female honor getting trampled upon by one or the other forms of penetrative 

forceful sex.   The rehabilitation of rape victims after the unfateful aftermath is equally 

disturbing with peer pressure on getting married to the rapist or aborting the conceived child 

are common. Name calling happens with society addressing the rape victims as symbols of 

loose character, impure and worthy of ostracization. Such characters also known as the victims 

of rape either tread on the path of vengenance , self harm( often resulting in sucide) or simply 

trying to live with the trauma.  

 

Guilty(2020) an OTT film is a film in the recent past which delves on serious debate about the 

psyche of rape and issues with victimhood. How in college and university spaces the conflict 

between class and privilege can bear serious consequences. The rape sequence in the film is 

shown in flashback with alot of voyerism playing a part in the background, as one of the 

accomplice of the rapist is filming the event with all the diabolical  quirkiness in action. The 
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juxtaposition of the #Metoo movement in the narrative proves to be a vital cog in understanding 

the concepts related to consensual sex and issue with consent.  

 

Mohra(1994) - The gang rape scene is bone chilling  and proves to be an important turn in the 

narrative where a law abiding citizen in order to avenge the turmoil caused in his life due to 

the death of his rape victim sister and then sucided by his wife to protect her honour from the 

same rapists turns into a cold assasin, out to cleanse the society of drug mafias . As the rapists 

were under the influence of drugs and so was the male friend of the victim who couldn't protect 

her. It is important to note that the girl needs a male protection of sorts to venture out in late 

night parties. The rape scene is filmed with a loud western music playing in the background, 

maybe a signifier of how western influence corrupts the youth leading them to debauchery and 

an increase in sex drive.  

 

Matroobhoomi - A Nation without women(2003) is a film set in an alternate setting where due 

to widespread female infanticide, a crisis of extreme distortion in sex ratio occurs. A girl is 

obliged to wed five male members of a family and barring one, who truly loves her, all the 

other takes turn to have forcible sex with her. Even the patriarch of the family makes sexual 

advances towards her daughter in law and rapes her.  

 

Ankush(1986) is a vigilante film where the vagabonds , good for nothing street loafers, take 

revenge when a woman who is also behind their transformation gets raped. The film tells the 

story of four lower middle class unemployed young men in Mumbai who feel disconnected 

with society and are wasting their lives, when new neighbours, the beautiful young girl Anita 

and her grandmother, change their perspective. The men change their attitude and are trying to 

blend in with the normal, honest and hard-working society of 1980s India when Anita is raped 

at the hands of her employers. However, the culprits are let off for lack of evidence and Anita 

commits suicide. Having lost faith in the law of the land, the men take revenge on each culprit, 

killing them. They are later tried, with all four receiving capital punishment for doing what 

they thought was right. The depiction of rape scene is done with acute sensitivity without 

voyeristic intent and is one of the few examples where a necessity in narrative is done with an 

aplomb of camera work and direction.  

 

The rape scenes have been filmed in a number of perspectives and styles, some incite a kind of 

voyeristic appeal whereas some have a sense of deep sensitivity in them. In the absence of 

guidelines and lack of pre contractual agreement as to the the filming of rape scenes clauses 

there have been multiple instances when a sensitive and traumatic experience of rape has been 

filmed with a kind of eroticism and voyerism. The censorship rules over the times have also 

influenced the framing of such sequences in the narrative. The certification process in India 

has given a rating of ‘A’ to the films and the fight on the part of the makers of the film is to get 

a ‘UA’ certificate.  

 

Insaaf ka tarazu(1980) is a big budgeted film from a big production house B R chopra films 

where an important sequence is the rape of the female lead by a maniac villian. The narrative 

which follows this is a courtroom battle for justice and truth. The sequence is known to present 

a struggle and fear full of traumatic upheavals.In Insaaf ka Tarazu , Justicia is a woman, a 

blinded woman. The Tarazu of Insaaf in this story interestingly tips in the favour of the criminal 
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time and again. First, Zeenat Aman is shown being brutally raped by Raj Babbar in a graphic 

scene that sexualises her more, portrays a criminal act less. Right from the helpless woman's 

bra straps being dramatically removed (expect background music) to the enormous amount of 

her skin showed, the rapist just throws "rapist looks" but the camera stays on her. 

 

The critically acclaimed Damini(1993) has been touted as one of the most realistic woman-

centric films in Bollywood. Damini A Raj kumar Santoshi film has a traumatic rape sequence 

in it , inflexion point of the plot. A rape done by members of  priveledge class on someone who 

comes from a lower starta of society. 

It goes on to tell the story of how a rich family breeds absolute brutes. Damini witnesses the 

rape of their domestic help at the hands of her husband's brother. The rape done amidst the 

festivities of Holi is traumatic to the core. A girl is grabbed and taken to unused area in a big 

palatial house where the perpetrators notably under the influence of intoxicants  takes violent  

turn to rape the victim. The victim  happens to be an innocent and bright maid of a promising 

future  at the same household. The violation of her body and soul is so extreme that a scene 

where the daughter in law of the household who witnessed the scene when visits the victim in 

a hospital, the victim is shown to be bleeding profusely.  

 

Vinod Mehra and Rekha play newly weds in Ghar (1978),  are really happy with their youthful 

love. However, paradise is lost when Mehra's character Vikas Chandra gets attacked by a bunch 

of miscreants who then abduct his wife and rape her.Disturbingly close to the Delhi gang-rape 

case in its order of events, the young couple walk out of a late movie and get no cabs to get 

back home.  

 

Madhuri Dixit plays Kajri, a young "low caste" girl (the camera loves to linger more on 

Madhuri’s curves than the issue at hand) who gets raped by a powerful man in Prem Granth 

(1996). However, this man remains in the background as the story follows a search led out for 

Kajri by her guileless lover Somen (Rishi Kapoor) who finally discovers a woman who has lost 

a child. A child born to her by way of rape.The film ends at a vengeful note with the rapist 

being burnt on Dussehra (again the Goddess Durga motif) which in turn raises a gamut of 

problematic questions. The film's approach to a sensitive issue like rape is crude and 

conveniently primitive. 

 

The media portrayal of sensitive issues like rape have been depicted in various ways in cinema. 

A need for  gender sensitization can be an important aspect in creating a sort of literacy on 

gender issues and crime. The role of cinema as a powerful mass medium, the impressions it is 

capable of leaving on masses and the predominant ways of depicting the gender on screen is 

an important study with several  dimensions noteworthy of public discourse.  
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Abstract: Film noir as a film making style gained prominence in a post world war II world. 

The filming style of noir with its unique americanization became a force of sorts in the mid 

1940’s and in much part of the post war booming decade of 50. One of the interesting 

contribution of film noir apart from aesthetics of visual and lighting techniques is the 

depiction of female characters which came to be known as femme fatale. Femme fatale in 

its synonyms and various contours came to be recognized as a character with its diabolical 

charm and fatal attraction became the reason for the ultimate demise of the male 

protagonist. The development of femme fatale chracters also paved way for future 

fetishization of female characters in cinema. The highly popular 007 Bond series is an 

excellent nursery of sorts where the female characters often found themselves to be either 

femme fatale or femme atrappe. The paper aims to establish some of the occurrences of this 

sort of character in Bond films and how their resemblance with the ones in the film noir era 

was an experiment in creating fierce female characters on the celluloid. The depiction and 

celluloid portrayal in a way helped establish and explore the various contours of female 

characters.  

 

Keywords: Femme Fatale, Bond Girl, Feminism, Film Noir, Fetishization. 

 

1. INTRODUCTION 

 

The lethal archenemy of James Bond was a master manipulator, fatally attractive and 

reminiscent of the bygone war spies who were apet in honeypotting and were placed in 

narratives to act as one of the reasons in intensifying the conflict within the screenplay. The 

mannerism of Bond girls, their depiction, characterization all over the years bear historical 

resemblance to the film noir femme fatales.The characterization of Bond girls over the years 

has gone through sea changes but the intrinsic value of the same characters being often typecast 

in the sand casts of femme fatates is clearly visible till now.  

Femme fatale was an important ingredient within the Film noir universe. The portrayal of 

female characters in these dark themed films was born out of the male  insecurities of the time.  

Femme fatale of the classic age of hollywood 

The classic age of Hollywood in a way coincides with the Film noir films. The aura of film 

noir was deeply influenced by the way in which female characters were often placed. The 
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charm and enchanting mannerism of the female characters often gave way to the ongoing 

conflict in the plot setting. The fall of the precariously placed antihero was a highly dependent 

variable and the dependence was closely related to the fallen character of the femme fatales. 

Barbara Stanwyk, Rita Hayworth, GEne Tierney , Ava Gardner were all the prominent female 

leads of the 40’s and early 50’s. They brought in new dimensions to the portrayal of femme 

fatales. Each had a distinct style and it made it extremely exciting for the audience to see them 

in the film noir films of the times.  

 

Progress of the film noir  

The era of film noir had its ups and downs. The post world  war II noir films were able to 

capture the general mood of the populace. The ongoing war gloom mixed with a kind of 

skepticism was clearly visible in the initial start to the hollywood film noir. The timeline of 

noir films have their own crests and troughs with films finding it a challenge to continuously 

experiment with the similar story plots. The later period of Hollywood film noir in the 50’s 

was finding it difficult to remain true to the signature themes of film noir. The film noir style 

eventually shifted to the other greener pastures. The most interesting and alluring aspect of the 

film noir: Femme fatales found their way in the narratives of French new wave and the more 

popular and post WWII cold war era crime and spy films of James Bond, an adaptation of the 

literary thriller and adventure genre created by an ex serviceman Ian Fleming. The lethal 

female leads in the bond films imported a kind of influence from the femme fatales and their 

portrayal in the film noir genre. Film noir as a cinematical style and theme based concept found 

its place in similar narratives and settings and the influence made it easy to film certain aspects 

of crime thriller spy films of the later period.  

 

Influences 

The influence of femme fatales of film noir on a number of film genres is immense. The neo-

noir female characters were a direct descendent of their film noir counterparts. The vamps and 

villains in the Bond films borrowed heavily from the characters of film noir. The classic 

Femme fatales would act as inspiration when characters with similar plot value would want to 

fill the bill.  Andrea Anders(The man with the golden gun) and Octupussy(Octupussy) 

 both played by the brilliant Maud Adams. Dianan Riggs As Tracy Bond( On Her Majesty’s 

Secret service)one of the great bond girls till date. Ursula Anders as Honey Riders( Dr. No) in 

a pioneering portrayal of a bond girl. The post soviet dissolution Bond films had their share of 

brilliant bond girls with Xenia Onatopp played by Dutch actress  Famke Janseen and Vesper 

Lynd played by Eva Green have brilliant shades of femme fatale in them.  

 

Cultural impact of femme fatales and Bond girls is immense. The “Bond Girl” has become a 

barometer of culture. The spectrum ranges from femme fatales to objects of desire to more 

powerful women who still emotionally prop up a male hero.  

Some Femme fatale characters in Film noir and Bond films over the years  

 

Phyllis Dietrichson ( Double Indemnity : 1944) played by Barbara Stanwyk  

The character is considered one of the best femme fatale roles in film noir history.Phyllis is 

well-known for her skills at seduction. Dietrichson traffics in two of the narrative elements 

most frequently associated with femme fatales: Sex. Money. 
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Rita Hayworth as Elsa "Rosalie" Bannister (The Lady from Shanghai : 1947) is adroitly 

punctuated by many of the genre’s conventions, and viewers will be hard pressed to find a 

more impressive and thorough film noir. Through O’Hara’s voiceover, we recognise 

immediately that he knows Elsa is seducing him and making him the fool. His foreboding 

narration bleeds with a brooding sense of fatalism, and although he is powerless for most of its 

duration, the one un-noir-like quality of the film is the fact that he does ultimately overcome 

his transgressions and foolish decisions. Nevertheless, his voiceover is underlined by a 

melodramatic nostalgia. 

Elsa is splendid as the femme fatale, revealing very little about her intentions and duplicity but 

often revealing much of her body to O’Hara. As a former “lady of the night”, Elsa wisely hides 

her precarious Shanghai past. She speaks as much with her physical beauty as she does with 

her psychological angst, and her body is a vehicle for expressing this inner pain. The scenes of 

her bathing along the rocks during a pit stop and singing on the boat make obvious allusions 

to her role as a siren. Her clothing throughout the film symbolizes her shifting allegiances. At 

times she wears white, at other times she wears black, and during other scenes she wears both. 

Throughout the film, she acts as the queen bee manipulating all of the film’s male characters: 

O’Hara, Grisby, and Bannister. Most of her machinations are conducted off-screen, which adds 

to her sense of mystery, allure and power. Welles forces us to imagine her craftily designed 

plans instead of actually seeing them. 

 

Xenia Onatopp( Golden Eye : 1994) Played by Famke Janseen 

Onatopp, born in the Georgian Soviet Socialist Republic, is a former officer and fighter pilot 

in the Soviet Air Force. After the collapse of the Soviet Union, she joins the crime syndicate 

Janus, led by traitorous MI6 agent Alec Trevelyan. Early in the movie, Bond (Pierce Brosnan) 

gets into a car chase with her, meets her at a casino, and places her under surveillance. 

She lures a Canadian admiral, Chuck Farrell, onto a yacht moored off Monte Carlo and kills 

him during sex by crushing his ribs with her thighs, achieving orgasm in the process. 

Meanwhile, Trevelyan's henchman General Arkady Grigorovich Ourumov (Gottfried John) 

steals the dead admiral's NATO ID, granting him and Onatopp access to a Eurocopter Tiger 

aboard a French warship anchored off Monte Carlo. 

 

Paul Simpson argues that with Onatopp, the femme fatale made a "welcome reappearance" 

after the role had previously fallen out of fashion.[4] 

Anna Katherine Amacker and Donna Ashley Moore suggest that Onatopp is a "direct 

throwback to the earlier style of Bond girl, complete with an innuendo-laden name and a blatant 

sexuality." Robert A. Saunders suggests that she "personifies the hypersexualized archetype of 

the post-Soviet Russian woman." 

 

Vesper Lynd( Casino Royale : 2006) played by Eva Green 

Vesper Lynd was a fictional HM Treasury liaison officer and love interest of James Bond. The 

official adaptation of the literary character who first appeared in Ian Fleming's 1953 novel, 

Casino Royale, the Bond girl appeared in the 2006 James Bond film of the same name, 

portrayed by French actress Eva Green. 

Vesper Lynd was an intelligent and perceptive person who was able to guess information about 

a man simply based on his behavior and mannerisms as demonstrated during her first meeting 

with Bond. She was also very attractive and elegant, so like many women, she likely feared 
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not being taken seriously by her male colleagues and overcompensates by dressing in a slightly 

masculine manner, although she also enjoyed wearing evening gowns and makeup. Because 

of her intellect, Vesper could be suspicious, rebellious and even icy in certain situations, 

sometimes making false inferences about those around her and therefore; making poor 

judgments about them, as was the case on several occasions in her relationship with Bond. 

Vesper was nevertheless sociable and rather sensitive, hence her ability to bond easily with 

men, even after tense exchanges. She was also very averse to violence to the point of being 

traumatized after witnessing a murder in which she herself participated (such as that of Steven 

Obanno) but she was ready to do anything for Yusef Kabira, including betraying his cause if 

he were to be in danger, unaware that the man was actually using this asset to manipulate her 

in secret. Vesper, however, felt horrible feelings of guilt at siding with her enemies to the point 

of becoming suicidal, which eventually led to her demise. 

 

Elektra King (The World Is not enough : 1998) played by Sophie Marceu  

- Elektra has a British father (Sir Robert King) and a mother of Azerbaijani descent. Her 

father had acquired his wife's oil wealth and merged it into his own construction business, 

forming King Enterprises. Elektra is both wealthy and beautiful, and becomes famous. She 

is kidnapped by Victor "Renard" Zokas, a terrorist and former KGB agent. On the advice 

of M (a family friend), Sir Robert refuses to pay the ransom money. 

- Elektra was embittered, and became Renard's lover. She joined in Renard's extortion 

scheme and mutilated her own ear to send to her father. James Bond initially thought she 

was suffering from Stockholm syndrome, but it turns out she already had a hatred for her 

father, based on loyalty to her mother. She and Renard attempt to blow up her family's oil 

pipeline, and she kidnaps M, Bond, and Christmas Jones. Elektra tortures Bond with a 

garrote, but when Valentin Zukovsky frees Bond, Bond shoots Elektra. 

- Kirsten Smith suggests that "Elektra holds some of the characteristics of the femme fatale 

displayed in her clothing choices, her quest for power over all the men in her life, and her 

ability to use sex to enhance her position." Smith goes on to say, however, that Elektra is 

also a "damaged and complex woman trying to redeem her mother's name and cultural 

heritage." 

- Dean Kowalski notes that while we are led to believe Renard is the main villain of the film, 

Elektra is actually the "brains and evil heart of the operation". Kowalski concludes that 

"Elektra's attitudes and behavior are reminiscent of the yin force and exactly what we would 

expect of a strong (even if misguided) female character." 

 

Evolution of Bond Girls over the years 

The Bond girls and their portrayal in cinema has tremendously evolved over the years. The 

early bond films in a way depicted the cold blodeed assisins and henchwomen in a classic 

femme fatale way. That changed with the frequent onslaught on the recurring  fetishization of 

female characters in bond films. The bond girls of the 60’s and 70’s with their brooding charm 

were the epitomes for evilness and fallibility of humankind. The 80’s saw a change of sorts 

with female characters in Bond films often shown to be headstrong and in a way aiding Bond 

in his pursuit to foil the attempts made to disturb world peace. Ursulua anderes to octupussy 

and miranda frost to Vesper lynd the characterization of bond girls is an interesting case study 

of sorts.   
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Gender studies and femme fatales 

An important area of study is the linkage of femme fatale case study with gender studies. 

Femme fatales is a phenomena in cinema that can be also understood through the lenses of 

gender studies 

.  

Sex symbol or precursor to women empowerment  

This is a pertinent question per se the overall meaning one the audience can derive from the 

characterization of femme fatales over the years. The portaryal of femme fatales as the ultimate 

seductress and man eater, a perfect epitome of sex symbol or was it the other way around and 

the femme fatale portrayal brought in narratives of women empowerment to the fore. Cinema 

as a mass mediated medium enjoys a mass appeal and in a way constructs popular culture. The 

medium message debate of the 1950’s by Mcluhan can be understood in this context. The 

femme fatale characters were definetly born out of the male anxieties of the time but with the 

progress of time it also helped the larger audience to realize and understand the importance of 

understanding the psyche of such onscreen  portarals. The society had to accept the new found 

change and the new found independence that the women of times in western hemisphere were 

founding themselves to be in.  
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Abstract: Sports and male masculinity have an innate bond with each other. The advent of 

sports as recreational activity and the manliness that goes with sports have an imbalance 

from the time memorial which has existed to this day. Sports and games to determine 

masculinity and judge a fine body has been a practice of sorts from ancient times. The 

swayamvara(in ancient India,  a practice of choosing a husband, from among a list of 

suitors, by a girl of marriageable age. Swayam in Sanskrit means self and vara means groom 

in this context) stated in epics where sports competition would be the most appropriate way 

to judge or select a prospective groom or the medieval tourneys,based on similar lines where 

sports were played by a gender to win another gender is something common across cultures. 

When women entered sports first as distant spectators and much later as active participants, 

issues deeply engraved in the patriarchal mindset of sports have time again emerged as 

serious fault lines of sorts. There have been problems and issues with female participation 

in sports , the codes and rules governing them and also the media representation of women 

in sports over the years. The paper aims to discuss some of the critical issues with regards to 

female representation in sports  by media. The representation has been based on some 

preconceived notions about the very existence of sports. Hyper masculinity associated with 

sports and numerous stereotypes  with regards to gender and gender roles.  

 

Keywords: Sports, Gender, Sexualization, Male Gaze, Framing  

 

1. INTRODUCTION 

 

Sports and media have helped each other to grow in their own space. The media coverage of 

various sporting actions has transformed the future of sports in many ways. The way a game is 

played is often dependent on the variables of media coverage. Media coverage of sporting 

action is a serious study in itself where programming content and production values come to a 

testing mode. The advent of electronic media and broadcast journalism the passive coverage of 

sports suddenly changed to the more active one with live action being reported with the aid of 

multiple cameras to the delight of the sports audience. The media coverage of female athletes 
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is an interesting study where several dimensions of gender issues and their roles in societies 

often come to unsettling scores.  

The sexualization of female Olympians dates to the early 20th century. Because modern sport 

developed as an avenue for men to cultivate and exhibit manliness, women's encroachment into 

this realm sparked anxieties. Sexualizing female competitors was one way to calm this angst 

 

The societal norms across cultures have often debarred an active representation of females in 

sports. As sport enters new global territories, attending to questions of cultural difference is 

increasingly important to studies of women’s sports fanship also. Women sports fans rarely 

appear as film protagonists, with the notable exception of the 2006 movie Offside, which tells 

the story of Iranian women soccer fans attending a World Cup qualifying match. When women 

are not playing any sports and participating as spectators even then the situation is grim as they 

are not allowed wholeheartedly in stadium and arena spaces dominated by toxic male 

masculinity. Women spectators are perceived to be no match for male spectators in terms of 

knowledge and other fan motives. Some of the  Fan motives are stated below in the table. It is 

interesting to note that female fans and spectators will find it difficult to fit in as the notions 

about them in common parlance with respect to sports is often not positive, which in turn is 

constructed on biased media portrayal.  

 

Fan motive Definition Example 

Aesthetic Beauty 

Drawn to the sport because 

one appreciates the way it is 

played or performed 

Enjoying the sport of 

motocross because of the 

unique skill necessary to 

perform the range of jumps 

or tricks required to win 

judge approval. 

Achievement 

Internal sense of 

accomplishment that comes 

from the success of the team 

one is supporting 

Sense of joy experienced by 

a New Orleans Saints fan 

after their team finally won 

the Super Bowl in 2010 just 

4 years after Hurricane 

Katrina almost destroyed 

their city 

Drama 

Thrill obtained from a 

heated rivalry or key 

matchup between marquee 

athletes or teams 

Watching the final round of 

Wimbledon as Roger 

Federer and Rafael Nadal 

compete for a Grand Slam 

win. 

Escape 

Following a team to 

experience a sense of 

departure from the dayto-

Watching the 1980 Olympic 

hockey team win the gold 

helped the American public 
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day world around us forget about difficult 

economic times 

Knowledge 

Monitoring how the sport is 

performed to increase one’s 

understanding for how it 

should be played 

A parent watching the slow 

motion coverage of an ice 

dancing routine in hopes of 

further refining the 

technique employed by her 

daughter during future 

competitions. 

Social Connection 

Ability to interact with 

friends, family members, or 

colleagues with sport 

serving as a background or 

rationale for supporting the 

relationship 

Mother and daughter taking 

a trip to watch the women’s 

field hockey championship 

as a way to bond 

 

 

The broadcasters often capture the femininity of female spectators and market it as additional 

norms of some kind of aesthetic value to the broadcast. They are framed in away which is often 

misogynist and as a fulfillment to the clamours of male gaze. The coverage is full of sexism 

and fuels the male libido with imagery of women as trophies and things of consumption. The 

football coverage of mega events like FIFA Men's World cup is a classic example where latin 

and hispanic women spectators are often framed in live coverage for their so called 

‘voluptuous’ figures and dressing sense. This in a way disturbingly fuels the existing ignition 

temperature of male fantasies regarding desirable women. The trend has been experimented 

with in other sports as well where perpetual camera focus on women is done in such a way that 

is completely out of context and is hell bent on proving the validity of male gaze and dominant 

male audience theory.  

 

On the field and as active participants in sports female sportpersons are not spared either with 

continuous coverage of a kind where camera focus locates focal points of preconceived ‘ 

aestheticism’. Female athletes are judged more often on their looks and body types so much so 

that most of them have accepted the same as the norm of business. Male and female athletes 

playing a similar sport are portrayed differently.This has resulted in an  average person thinking 

of female sportsperson not as an athlete but a  sex symbol. The media coverage delving around  

on the various contours of the body and shape  of female sports stars such as Serena Williams, 

often cited in media as ‘black beauty’, Maria Sharapova, Anna Kournikova, Danica Patrick, 

Sania Mirza, Stephine Rice, Yelena Isinbayeva, widely known as Beauty Bird or Allison 

Rebecca Stokke Fowler is a testimonial to this. Media and broadcast interests often become a 

harbinger of change on how a sport involving a kind of gender in participation is played and 

presented to the target audience which in turn is predominantly male . The consumption of 

sports has been modelled on the lines of problematic interpretation of binary of win and loss 

where the intrinsic values that a sporting action is capable of producing often gets eclipsed by 

trivia of superimposed imaginary of age long gender representation. The objectification of 
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female athletes is rampant with photoshoots of female athletes depicting their bare bodies 

becoming an established  media representation norm.   

 

Throughout the 18th  & 19th century  women’s sport was practically non-existent.  Leisure 

activities such as marbles, puzzles and skipping were the only forms of ‘sports’ that women 

were allowed or accepted to play.  It was shown that in those days women playing sport was 

both ‘unladylike’ and potentially dangerous to their reproductive lives (Stell, 1991). 

During the 1850’s  swimming became popular, and many women soon became drawn to this 

new and exciting era.  However, as one can  expect from those early days males and females 

were forbidden to share the swimming pool and therefore had separate days and times in which 

they could occupy the facilities.  As expected again, women did not receive equal time, and to 

stick with the ‘fashion’ of that era they were required to wear neck to knee woollen costumes 

(Stell, 1991). 

 

For the past decade female athletes both domestically and internationally have been portrayed 

in the media through their looks and body image.  How the media portrays a particular sport or 

athlete can also impact on both the sport’s or the athlete’s credibility.  With that in mind, we 

need to ask ourselves what sort of images of female athletes are commonly presented to readers, 

viewers and listeners. And how often do newspapers, magazines, television and radio devote 

the focus to the talent of women’s sport (commission,2008) 

 

45% of media attention towards female athletes is expressed in a sexual way (McCabe,2001).  

As we have seen Stephanie Rice is not promoted in the media for her talent. Yet she has won 

3 Olympic gold medals?  The media has used Stephanie Rice not for talent but her looks.  One 

can only wonder if she was less attractive would she get the media attention that she does?  
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ABSTRACT:- 

The media industry is predicted to expand 17 percent in 2022 to $25.2 billion, then recover to pre-

pandemic levels by 2024, growing at an 11 percent CAGR to $30.9 billion as per the Dec 2021 CII 

report on Indian Media and Entertainment sector.  In India the average daily media intake is expected 

to be close to six hours by 2022. Despite India's media growth, media literacy has been a persistent yet 

under-addressed challenge. Some efforts have been noticed in NEP 2020, however at the level of 

education and training media literacy can only meet the minimum requirement. It is vital to note that 

more than 70% of the students are using the internet (Forbes 2020). There is an information 

bombardment. Younger ones may not be equipped to screen these critically and use selectively. Simply 

put, from an early age, children must be made media literate for their health and well-being, as well as 

their future engagement in our democracy's civic and economic life. This paper attempts to analyze the 

concept of media literacy, information literacy, types of literacies, usage, exposure of children, and 

interventions by governments.   

Keywords: Digital Literacy, Media and Information Literacy, Education, UNESCO, Media Literacy, 
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INTRODUCTION:- 

In today's times when media has become 

omnipresent in nature with everyone using 

diverse media like Television, Radio, 

Newspapers, Magazines, OTT platforms, digital 

media, social media, smart TV’s, Mobile OTT 

devices etc. and communication tools at varied 

times, it would be appropriate to look at the 

Indian media landscape and the relevance of 

media literacy among students. 

Today the Indian Media and Entertainment 

(M&E) industry is a booming sector for the 

economy and is coming up with meaningful and 

significant contributions. Proving its strength 

globally, the Indian M&E industry is on the 

threshold of a promising phase of growth, 

backed by increasing consumer demand and 

improving advertising proceeds. The industry 

has predominantly been driven by growing 

digitization and increased internet usage over 

the last 10 years. (CII Dec 2021).   

Globally there is a growing need for media 

education to be included in the school 

curriculum. On this front Australia has been the 

front runner with media education being made 

mandatory and part of schooling from 

kindergarten through twelfth grade (Quin and 

McMahon, 2001). Also, Asia and the 

Philippines has been the first country to 

incorporate media education into the formal 

school curriculum (Kumar, 1999:245).  Many 

other countries have examined and evaluated the 

relevance and need for media education and are 

trying to integrate it into school curricular. 

Ninan( 2011) adds, ―Twenty years after the 

economic liberalization process began in India 

the increased growth of advertising in the 

country has led to more media and greater media 

access for the average citizen, including those 

who cannot read. Yet, Ninan asserts that this 

growth has not led to a propositional focus on 

economic inequality, agricultural distress, or 

indeed an array of development loopholes such 

as school education and the quality.  

The pervasive nature of the mass media in 

today's times, especially with the expansion of 
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the digital media, means that the young and 

vulnerable people are exposed to different types 

of media. Strasburger et al. (2009) note that 

today‘s youth spend anywhere from one- third to 

one-half of their waking hours with some form 

of media. Pre-teens and teens frequently are 

engaging in more than one media activity at a 

time; they are media multitasking. 

Today, the Internet is the primary source of 

information, and its use is increasing in both 

urban and rural areas. Television, radio, 

newspapers, and magazines are no longer the 

exclusive sources of information. We now 

absorb massive amounts of data from a variety 

of media sources, including text messages, 

memes, viral videos, social media posts, video 

games, and commercials, to name a few. But all 

of these varied media have one thing in 

common: they were all established for a specific 

cause. While some of these reasons are amusing, 

the majority are alarming. The spread of fake 

news across political, ideological, economic, 

and social lines in the digital age is a major 

source of concern. Consumer awareness of the 

term "information" is critical. Media literacy is 

defined as the ability to recognize and 

comprehend the reasons behind the creation of a 

piece of media. Such literacy is especially 

important in India, which has 658 million active 

internet users, the second-largest after China. 

(Johnson, J. 2022). 

However, it is vital to note that more than 70% 

of the students are using the internet (Forbes 

2020). Given that information bombardment 

now begins at a young age, it is vital to ensure 

that this vulnerable population absorbs mediated 

messages critically and deliberately. Simply put, 

from an early age, children must be media 

literate. Teachers, on the other hand, explain 

false news to pupils using particular instances in 

this constrained top-down method. This strategy 

has the benefit of being quick to deploy, but it 

ignores a bigger social issue of trusting incorrect 

information. Instead, central policymakers could 

construct horizontal curricula that affect changes 

in media use across society.  

The Ontario Association for Media Literacy 

(AML) has developed eight fundamental 

concepts for media literacy that serve as a 

foundation for all media literacy programs. 

(Jolls, Tessa. & Wilson, Carolyn. 2018).  

1) All forms of media are constructed.  

2) The media creates reality.  

3) In the media, audiences negotiate meaning.  

4) The media has a business impact.  

5) Media communications are ideological and 

value-based.  

6) The media has social and political 

consequences.  

7) In the media, form and content are 

inextricably linked.  

8) Each medium has its own aesthetic. 

 

Media is at core of the concept of media literacy 

as it is only the increased growth of media in the 

lives of people which has created the need for 

incorporation of media literacy education at 

various levels of the education system. Let's 

have a look at the Indian Media and 

entertainment sector today. 

 

INDIAN MEDIA AND 

ENTERTAINMENT SECTOR:- 

According to a recent EY-FICCI report, the 

Indian media and entertainment (M&E) 

business expanded by 16.4% to $1.61 trillion 

($21.5 billion) in 2021. The industry is predicted 

to expand 17 percent in 2022 to $25.2 billion, 

then recover to pre-pandemic levels by 2024, 

growing at an 11 percent CAGR to $30.9 billion. 

Despite the fact that conventional media 

accounted for 68 percent of industry revenues, 

digital media increased significantly to become 

the second-largest segment. The development of 

digital infrastructure is likewise accelerating. 

According to the statistics, India has 795 million 

internet connections, 500 million smartphones, 

and 10 million connected TVs, in addition to 170 

million active TV connections. In 2021, 390 

million Indians played online games, consumed 

150 billion streams of online music, 40 million 

Indian households paid for 80 million online 

video subscriptions, and 400 million subscribers 

consumed packaged material. By 2024/25, the 

number of displays is predicted to reach 1 

billion. 
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India is one of the world's largest content 

providers and is quickly becoming the global 

content back office. In 2021, India generated 

150,000 hours of TV content, 2,500 hours of 

premium OTT material, and 2,000 hours of 

movie content, with the help of more than 950 

animation and VFX firms, 185,000 electronic 

artists, and 139 Institutions/Universities (Bapna, 

A. 2022). Before understanding digital literacy 

it is significant to understand what is literacy, 

how many types of literacies are there and how 

is COVID-19 impacted literacy in India and 

globally. 

 

IMPACT OF COVID-19 ON LITERACY:- 

The COVID-19 pandemic has wreaked havoc on 

education systems around the world, affecting 

approximately 1.6 billion students in over 200 

nations. More than 94 percent of the world's 

student population has been affected by school, 

institution, and other learning facility closures 

(Chhetri, R. & Pokhrel, S. 2021). This has 

resulted in significant changes in every part of 

our life. Traditional educational techniques have 

been considerably disrupted by social alienation 

and restricting movement policies. Reopening 

schools once the restrictions have been lifted is 

another problem, since many new standard 

operating procedures have been implemented.  

 

During the second week of March 2020, Bhutan 

announced the closure of schools and 

institutions, as well as a reduction in business 

hours (Kuensel, 2020). The entire nationwide 

lockdown began on August 1, 2020 (Palden, 

2020). In the interim, people were allowed to 

roam around, offices reopened, schools and 

colleges reopened for some levels, and others 

continued with online classes. During the 

pandemic, e-learning tools were critical in 

assisting schools and universities in facilitating 

student learning during the shutdown of 

universities and schools (Subedi et al., 2020). 

Physically challenged students can also benefit 

from online learning because it allows them to 

participate in learning in a virtual environment 

with limited movement (Basilaia & Kvavadze, 

2020). With the exposure of more and more 

internet and digital media, digital literacy and 

media literacy became a challenge specially for 

developing countries like India as the education 

system was not well equipped for a sudden shift 

to online education. Right to education being the 

Fundamental Right of every child with the 

enforcement of the Right to Education act 

(RTE) on 10th April 2010 literacy has been 

recognised as the most important facet of a 

child's life. Let’s understand the concept of 

literacy in general followed by various types of 

literacies and then introduction of the concept of 

Media Literacy. 

 

LITERACY IN GENERAL:- 

Literacy is defined by the United Nations 

Educational, Scientific, and Cultural 

Organization (UNESCO) as the ability to 

recognize, understand, interpret, produce, 

communicate, and compute using printed and 

written materials in various circumstances. 

When a person is first introduced to the concept 

of literacy, it becomes clear that the definition of 

literacy has broadened beyond the capacity to 

write and read. The Indian government is 

currently on a literacy drive across the country. 

They are sending teachers to India's most remote 

areas in order to educate the people, regardless 

of their age or vocation. The educational 

program has made a daring stride forward, and 

the results are promising. Students and educated 

youth should get involved in the literacy effort 

that the Indian government has started. Classes 

might take place in a primary school or any other 

suitable location in the literacy movement's 

chosen area. (Ministry of Education, 2021).  

 

NEP 2020 recognises the importance of various 

extensions of Literacy in the education process 

as Literacy isn’t the mere ability to read and 

write but to give a child wings for exploration 

and learning across several dimensions like 

digital, critical, functional and professional 

literacies which are all close cousins of media 

literacy. Therefore it is important to understand 

various types of literacy before we delve deeper 

into understanding Media Literacy. 

 

TYPES OF LITERACY:- 

Literacy is the ability to think, read and write. 

Our school experiences, on the other hand, have 

a tendency to limit our concept of literacy. There 

are many different levels of literacy, all of which 
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aid in navigating life and fully participating in a 

democratic society. There are 13 types of 

literacy (Lynch, Matthew. 2019): 

● Digital Literacy: It includes a diverse set 

of abilities, all of which are required to flourish 

in an increasingly digital society. As print media 

fades, the capacity to grasp information acquired 

on the internet becomes increasingly crucial. 

Students that are digitally illiterate may soon 

find themselves in trouble.  

● Media Literacy: According to the 

National Association for Media Literacy 

Education, media literacy is the ability to use all 

kinds of communication to access, analyze, 

evaluate, create, and act. Understanding 

underlying messages in web advertisements, 

making viral video content, and detecting native 

advertising are all examples of media literacy. 

● Recreational Literacy: Independent 

activities that foster positive attitudes, interests, 

and reading habits. 

● Critical Literacy: Is a set of attitudes and 

abilities that promote creative teaching, critical 

thinking, and active learning. Instead of 

skimming the surface of what they read, critical 

literacy encourages pupils to think critically 

about what they read. 

● Balanced Literacy: A reading curriculum 

that provides differentiated reading teaching 

through the use of multiple different reading 

strategies. 

● Developmental Literacy: A type of 

literacy training that takes into account a child's 

developmental stage. It basically offers 

developmentally appropriate literacy teaching. 

● Functional Literacy: The literacy skills 

needed to successfully traverse society. 

● Content Literacy: The use of literacy in 

specific disciplines such as math or science. 

● Early Literacy: Before learning to read 

and write a child's knowledge of 

communication, reading, and writing. 

● Multicultural Literacy: Understanding 

and appreciating the similarities and variations 

in customs, values, and beliefs. 

● Civic Literacy: Knowledge of how to 

actively participate in the local community and 

society and influence change. 

● Disciplinary Literacy: The treatment by 

experts in various disciplines of students’ 

reading, writing, and critical thinking abilities 

specific to the different disciplines. 

● Information Literacy: A transformative 

process in which the learner must find, interpret, 

evaluate, and use information in multiple 

formats for their own personal advantage. This 

could be for personal, social, or global reasons. 

This brings the need to understand Media 

Literacy which provides tools to help people 

develop receptive media capability, which 

allows them to critically analyse messages, as 

well as opportunities for learners to broaden 

their media experience and develop generative 

media capability, which allows them to improve 

their creative skills in creating their own media 

messages.  

 

MEDIA LITERACY:- 

Our children live in a world where powerful 

media is available at all times. Over the last 

decade, the amount of time children and teens 

spend with media has increased dramatically. 

According to recent research, children aged 8 to 

18 spend an average of 7 hours and 38 minutes 

every day outside of school with entertainment 

media. (Lauricella, 2015). 

 

When used correctly, the media can both 

entertain and educate our children. However, 

because most children are not taught to use 

media responsibly, many media messages 

contribute to public health issues like obesity, 

bullying and violence, low self-esteem, 

melancholy, negative body image, unsafe sexual 

behavior, and substance addiction, among others 

(Lauricella, 2015). An important 21st century 

skill is media literacy education, which educates 

students to apply critical thinking to media 

messages and to use media to produce their own 

messages. Media literacy is essential for 

children's health and well-being, as well as their 

future engagement in our democracy's civic and 

economic life. Media literacy helps in decoding 

the messages from the media (including the 

systems in which they exist) (Dorr, A. 2001). It 

also helps in examining the impact of those 

messages on your ideas, feelings, and actions. It 

creates media with care and consideration. 
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Davies (1996), defined media literacy as the 

accessing skills, analysis, communicates and 

evaluates messages received through digital 

media. It is the need of enhancing technical 

skills to understand the meanings behind the 

media and to develop the understanding of 

various contents available on media. Media 

literacy, according to Kubey (2004), entails 

critical analysis of media messages, evaluation 

of sources of information for bias and 

credibility, increased awareness of how media 

messages influence people's beliefs, attitudes, 

and behaviours, and the creation of messages 

using various forms of media. The National 

Association for Media Literacy Education's 

website also characterises the roles of media 

literacy in this way.    

 

According to the Centre for Media Literacy, 

United Nations Alliance of Civilizations 

(UNAOC), the following five key ideas are 

essential to media literacy: 

• All messages in the media are social constructs 

(i.e., constructed by somebody and never able to 

reflect reality entirely). 

• People that create media messages use rules-

based creative languages (i.e., creative 

components such as words, music, movement, 

camera angle, and others are utilized to develop 

a media message in different formats such as a 

magazine cover, advertisement, etc.). 

• Varied people have different reactions to the 

same media message. 

• Media message producers have their own 

ideals and points of view. 

• Media messages are created with a certain goal 

in mind, usually profit and/or power. 

 

SCENARIO AND CURRENT STATUS 

OF MEDIA LITERACY:- 

Since 1960, when MIL was as known as Media 

Literacy the focus has been on training various 

parts of the public (children, young people, and 

adults) to consume mediated information 

critically and deliberately in both formal and 

informal settings (Ciurel, 2016; Goodman, 

2003). In 1972, the notion of media literacy 

shifted to educating and enlightening persons as 

a "defence effort," with the goal of protecting 

children and young people from the risks posed 

by the media, as well as encouraging them to 

reject and overcome "false" messages and 

"wrong" values. Grunwald's declaration, issued 

in early 1982, emphasized the necessity for 

governmental and educational systems to 

encourage critical comprehension of 

"communication phenomena" among 

individuals from school to university. 

 

In India, print media journalism dominated the 

pre-independence period. Electronic and digital 

media began to gradually take over the market. 

Some forms of media are on their way out. 

Media training and education gradually but 

progressively became a necessity. This new 

period of communication and globalization is 

thought to have brought about fresh 

ramifications for mass communication and 

journalism education. Media literacy aids 

citizens in the development of critical thinking 

abilities. Buckingham (2017) stated that to 

build media literacy among young, it is 

necessary to develop a level of competence that 

is dependent on three factors: cognitive level, 

emotional level, and overall social development. 

In India, online schooling is becoming 

increasingly popular. Many changes have been 

made in the education system since the New 

Education Policy (NEP) was implemented in 

2020, including online education; however a 

new set of laws comes with many negatives.  

 

According to UNESCO, 1.37 billion students in 

138 countries have been affected by the closure 

of schools and colleges since the outbreak of 

COVID-19 began. Approximately 60.2 million 

school teachers and university lecturers are no 

longer employed. This new media promises on-

demand access to content at any time or on any 

digital platform, yet this proves difficult for both 

administrators and students. Today's digital 

media is a hybrid of traditional learning methods 

such as books and notebooks, as well as digital 

applications such as eBooks and pdfs. So far, the 

twenty-first century has been a period of fast 

development. Many countries are gradually 

transitioning from industrial to knowledge 

societies, with considerable societal changes 

accompanying this transition. To cope with the 

shifting social and technological contexts in this 
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new century, people require atypical abilities 

and skills. A new literacy campaign, led by 

UNESCO, has been started to promote media 

and information literacy (MIL). The 

movement's goal is to unite the domains of 

information literacy and media literacy as a 

single set of skills required for today's life and 

work (UNESCO, 2012). However, an imprecise 

perception of these two fields' limits and regions 

makes cooperation difficult. Professionals in 

both professions appear to agree. Professionals 

in both professions appear to lack a thorough 

understanding of one another and have failed to 

find common ground. As a result, they have not 

been successfully combined. (Badke, 2009). 

A recent study focused on the US and India 

found that a lack of attention to digital media 

literacy in education policies is a key factor in 

the proliferation of online disinformation 

(Chandana, S. 2022). Policymakers around the 

world are concerned about social media's ability 

to optimise and speed up the transmission of 

misinformation, as well as its negative effects 

for democracy. Misinformation transmitted 

through social media applications has been 

connected to persistent social polarization, the 

growth of authoritarianism, vaccine hesitancy, 

and real-life violence (49 percent of the global 

population are active users). (Chandana, S. 

2022). As a result, preserving democratic values 

necessitates taking steps to curb and control the 

spread of misinformation on social media 

platforms. 

 

Regulating social media networks like Facebook 

and Twitter is the more favored method among 

governments. However, such interventions are 

laden with political consequences, as citizens in 

most liberal democratic systems are wary of 

government interference in their right to free 

speech. Another technique is the platform's self-

regulation, which allows for rapid and large-

scale modifications. However, because 

engagement is a major source of money for these 

platforms, they have an incentive to manipulate 

their algorithms in order to promote emotionally 

charged falsehoods. Furthermore, research 

reveals that measures to label misinformation 

have just a minor impact on the likelihood of 

consuming and sharing erroneous information. 

 

The National Education Policy 2022 of the 

Indian government is a squandered opportunity 

to include media literacy in the curriculum. The 

policy prioritizes 'higher-order' cognitive 

abilities like critical thinking and problem-

solving, as well as social, ethical, and emotional 

talents and dispositions." However, the term 

"digital literacy" is only referenced once in the 

document, and social media literacy is 

completely ignored. Because social media is the 

primary source of pupils' literacy, this is a 

significant gap. Students should be taught social 

media literacy, which involves applying critical 

thinking to the information they are bombarded 

with on a regular basis via social media. 

There are different initiatives and interventions 

taken by the government of India, UNESCO, 

CBSE and NCERT in the sphere of digital media 

literacy and awareness among students and 

otherwise as well. 

 

WHAT IS MEDIA EDUCATION? 

The process of teaching and learning about the 

media is known as media education 

(Buckingham, 2003). The term "media 

education" can be defined in a variety of ways. 

"Media education is the activity by which people 

become media literate—able to critically study 

and grasp the nature, tactics, and impacts of 

media messages and productions," according to 

the Media Literacy Week (2010, p.1). (1) Media 

manufactures; (2) Audiences conclude the 

meaning of media messages; (3) Media have 

commercial connotations; (4) Ideological 

messages strengthen all media are some of the 

key themes provided by Canadian media 

educators. 

 

In the United Kingdom, media literacy is 

defined as "the ability to access, comprehend, 

and generate communications in a range of 

contexts" by Ofcom (2010a, p.1). According to 

the National Association for Media Literacy 

Education (NAMLE, 2010), media literacy in 

the United States is defined as a set of 

communication skills that include the ability to 

access, analyze, evaluate, and transmit 

information in various forms. 
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'Media Education is an endeavor to make media 

users critically aware of the impact of media on 

their life, in order to enable them to become 

creative users of the media,' according to Jacob 

Srampickal and Leela Joseph, (2002). It can be 

defined as an educational process in which 

people become aware of how various media 

influence their thinking, alter their value system, 

and transform society. As a result, they become 

critical and discriminating media consumers, 

capable of demanding high-quality 

programming and even producing their own. As 

a result, they can intelligently respond to media 

productions and manipulations.' 

Advocates for media education in India have 

attempted to combine the aforementioned 

definitions. Media literacy is defined in India as 

a life skill that allows young people to critically 

understand, analyze, use, and impact media. 

 

NEED FOR MEDIA LITERACY AMONG 

STUDENTS 

Today's educational system faces a major 

difficulty in teaching children and young how to 

access and apply the various forms of writing 

and thinking that lead to judgments that 

influence them at work, at home, in politics, and 

in economics. Children and teenagers nowadays 

spend a lot of time on new sorts of media in 

addition to traditional media such as television 

(Bergsma, LJ 2008 & Oxstrand, B. 2009). As 

a result, adolescent concerns are growing in this 

area. There is an impact of the media on 

violence, violent behaviours, and crimes 

(Huesmann, LR. 2006 & Felson, RB. 1996), 

sexual relationships (Pinkleton, B. 2012), 

educational performance (Schmidt, ME. 2008), 

body image (Yamamiya, Y. 2005), diet, the 

rising prevalence of obesity, and sedentary 

behavior (Higgins, W. 2012), drug abuse and 

smoking (Primack, BA. 2006), alcohol abuse 

(Austin E (Ulas, AH. 2012). 

 Today's child is raised in a multimedia 

environment. He does not rely solely on 

traditional forms of mass media for his 

information, since he checks his emails, receives 

current news from Facebook, and logs onto the 

World Wide Web to check the day's news. As a 

result, before he leaves his room, he is aware of 

what is going on in his immediate environment 

as well as the rest of the globe. This is in contrast 

to the traditional system, in which one relied on 

the newspaper in the morning, the radio and 

television at night to acquire relevant news about 

his immediate area as well as foreign matters. 

'The media and communication technology have 

become a location for today's young - sometimes 

the only place that speaks about and to them,' 

argues Morduchowicz (2008). He claims that 

understanding how the media portrays reality 

and informs us about what is going on can help 

individuals participate, act, and make better 

judgments. As a result, he believes that today's 

schools face a difficulty in recognizing how 

knowledge is disseminated and circulated in 

new ways. 'If we agree that young people 

construct their cultural capital outside the 

classroom, even in relatively autonomous 

situations, school can no longer be considered as 

the only valid place to transfer pre-established 

symbolic baggage,' Garcia Canclini (2006) 

believes. 

 

MEDIA AND INFORMATION 

LITERACY:- 

The process of equipping people to effectively 

seek, assess, use, and produce information in 

order to fulfill their personal, social, 

occupational, and educational goals is known as 

media and information literacy. The current 

global concept of media and information literacy 

is founded on the assumption that its primary 

function is to offer access to information and 

knowledge while also promoting free, 

independent, and pluralistic mediated social 

environments: “Media Information literacy 

acknowledges the central importance of 

information and media in our daily lives. It is at 

the heart of freedom of expression and 

information because it allows citizens to express 

themselves to comprehend the functions of the 

media and other sources of information, and to 

critically assess them as users and producers of 

information and media content, and to make 

educated decisions". (UNESCO, 2020).  

 

Traditionally, media literacy and information 

literacy have been recognized as independent 

disciplines of study, but at this time, they are 

frequently integrated into a broad field with 

some similar objectives and competencies that 

are essential for people's daily lives, job, and 
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studies. As a result, the variety of challenges that 

are arising in this subject is rather broad, and 

they involve our everyday access to information, 

as well as our ability to critically assess, actively 

contribute, and use information in both online 

and offline communication formats. This group 

of challenges is accompanied by a far broader 

variety of issues, including ethical, socio 

cultural, political, commercial, intercultural, 

moral, interethnic, interreligious, and other 

critical dimensions of information availability 

and use in modern society. (Silverblatt, 2016).  

 

INTERVENTIONS BY GOI, UNESCO 

AND OTHERS:- 

● UNESCO:  

There are two components to the MIL Policy 

and Strategy Guidelines resource. Part 1 is the 

MIL Policy Brief, which is intended for 

policymakers and can be used as a summary of 

the paper. Part 2 is broken out into multiple 

chapters and suggests:  

1) how to use MIL as a development instrument;  

2) conceptual frameworks for MIL policies and 

strategies; and  

3) model MIL policies and strategies that 

countries around the world can use.  

UNESCO and partners have developed a 

complete MIL Toolkit. This toolkit includes the 

curriculum of MIL for the instructors and 

teachers which is available on the website, the 

assessment framework of MIL, guidelines for 

the promoters to host user generated content, 

digital multimedia MIL teaching resource tool. 

Following strategies and policies are identified 

and presented by UNESCO for media and 

information literacy (UNESCO Digital 

Library, 2011): 

● Formal Education:  

The teachers, trainers, instructors and educators 

of primary and secondary schools, librarians, 

should be trained to develop the curriculum and 

guidelines for Media and Information Literacy. 

New courses for training should be developed. 

(UNESCO Digital Library). 

● Non-Formal Education:  

To create civic media and information groups, 

such as viewer and listener associations, media 

watch groups, library cadets, and media and 

information clubs in schools should be crafted 

like Internet and library organizations. Media 

and Information Literacy among the 

professionals like health professionals, 

households, parents etc should be generated. 

(UNESCO Digital Library). 

● Promotion of Media and Information 

Literacy and user generated content, adapt and 

frame guidelines for broadcast and print media. 

(UNESCO Digital Library). 

● Government Ministries and other 

organizations: The training programs and 

workshops for policy makers and decision 

framers. (UNESCO Digital Library). 

● The media and information literacy 

strategies should be aligned with other related 

strategies. (UNESCO Digital Library). 

● NCERT:  

Many steps have been launched by CIET and 

NCERT to popularize the notion of media 

literacy. Mass Media Studies course in Class XI, 

and initiated work on Class XII.  

The National Council of Educational Research 

and Training (NCERT) has included mass 

media and communication in its textbooks for 

class VII pupils, which examines how the media 

sets the agenda and how the market has become 

important to its functioning. Case studies to help 

students comprehend the principles and 

exercises to critically assess newspaper 

reporting are included in the section on how the 

media sets the agenda. Another NCERT 

textbook, Abhivyakti aur Madhyam, which was 

introduced at the senior secondary level, is about 

media writing, according to her. She adds that a 

video series on "why media literacy" is in the 

works to help schools and policymakers 

understand the notion. (NCERT, Annual 

Report 2009-10). 

3 Days training programs have been organized 

by CIET and NCERT to give training to 

teachers, educators and instructors on Media 

Studies.  (NCERT, Annual Report 2009-10). 

● CBSE: 

The Central Board of Secondary Education has 

partnered with Facebook to run the Digital 
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Safety and Online Well-Being and Augmented 

Reality curriculum with collaboration on 

Facebook for the students of secondary school. 

This collaboration is led by Facebook for 

Education, a global program by Facebook that 

aims to prepare students for the future of work 

while also providing a safe online learning 

environment. 

Initiatives in schools to conduct workshops and 

seminars to make students digitally literate and 

media educated as well. (Srenger, M. 2018). 

● Internews, in collaboration with BBC 

News World Service and DataLEADS, has 

organized a combined media literacy project for 

students in grades 9-12 in 2021. (Internews, 

2021). 

 

OBSERVATIONS:- 

● People are spending more time and money 

on social media. It shows that the medium is 

growing day by day. It is important to 

understand why this phenomenon has 

overwhelmed the other medium of information. 

● The goal of media literacy education is to 

teach youngsters about various media sources, 

topics, and how to interpret and analyze 

messages. With billions of bytes of data 

streaming in from all directions on the world 

wide web, it is vital to authenticate the content 

and the origin of media messages to establish 

media literacy.  

● It is being observed that youth spend more 

than two hours per day on the internet. As 

internet penetration and high-speed broadbands 

improve, time spent on the internet is likely to 

increase as users and online content availability 

expand. 

● To educate Indian youth and students 

precisely on media literacy, the government 

should sponsor workshops and training 

programmes at the school and college levels, 

supplemented with online consumer awareness 

campaigns. 

● Four PhD dissertations and a number of 

other papers have been written about media 

literacy in India. Moving from media literacy to 

"digital literacy" is currently being attempted, 

however the emphasis remains on skill 

acquisition rather than critical thinking. 

● Critical media literacy, as an optimistic 

idea in such a convergence culture, reduces the 

reader-text conflict. Critical media literacy as a 

teaching technique is used in media education to 

further this process. This type of instruction does 

not make students cynical about media; rather, it 

raises knowledge of how media works to 

produce meaning. 

● Media education should teach students to 

recognise a variety of pleasures in reading media 

texts while taking into account the 

socioeconomic context of any ideological or 

aesthetical criticisms. 

● In India, the government and other 

institutional bodies like CBSE, NCERT, UGC, 

AICTE need to pay emphasis on media literacy 

and make it a significant part of curriculum. 

 

CONCLUSION:- 

The necessity for people to obtain news and 

information, as well as amusement and 

socialization, led to the creation of mass media. 

The media, on the other hand, does not always 

reflect reality, and its content is not always 

thorough, accurate, or neutral. Because 

government laws and regulations, as well as 

changing media content, are ineffective 

strategies for monitoring media consumption, 

and because reducing adolescent exposure to the 

media is not always practical, parents are 

concerned about their children's media use, 

because children use the media mostly at home. 

As a result, when directing children's media 

consumption, parents' roles as well as their 

perceptions should be considered. The 

Government of India is in a critical stage 

regarding the media literacy of the students, and 

needs to frame strategies, policies, and 

framework to educate students from the primary 

level. Training to teachers, educators and 

professionals should also be imparted so that 

they can cultivate the same in the students. 
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     The advantages of Decriminalizing the offences like ease of doing business and increase of 
investment but it also leads to increase the number of frauds cases, as decriminalization of offence gives 
flexibility to do business without the strict criminal provisions, as the increase or decrease in penalties 
or decriminalization is not sufficient to control and prevent frauds. The present Legal framework to stop 
corporate frauds is insufficient and the Amendment of Decriminalizing of offence is not a good step to 
stop corporate frauds. 

 

INTRODUCTION  

In India, corporate fraud is a major problem. It is not new Phenomena. It is prevalent in existence in 
many form, size and shapes. The integrity of financial reports has been compromised by an increasing 
number of frauds, which have resulted in significant economic losses and eroded investor faith in the 
utility and dependability of financial statements. 

Recent times, it has grown exponentially. Hence, any type of fraud emerged will responsible for the 
collapse of supportive financial systems and investments. The impact may be moderate or high in risk. 
Fraud is an illegal act or omission within and related persons of the company, for financial or personal 
gain. "Fraud in the context of the operations of the company is defined as any conduct, omissions, 
falsification of information, or misuse of power committed by any individual or other person with the 
intent to defraud, gain an unfair advantage over, or undermine the company's or its investors' interests, 
creditors, or any other individual, regardless of whether there has been any unjust gain or loss”1. The 
situation is even worse in developing countries like India, where 80% of respondents indicated their 
company has been a victim of fraud2. 

“Corporate fraud refers to operations carried out by a person or a firm in an untrustworthy or illegal 
manner with the intent of gaining an advantage for the perpetrator. Corporate fraudulent practices differ 
from other types of fraud in that they are more advanced and have a greater financial effect on the 
business, other personnel, and outside parties, and they go beyond an employee's defined function.” It 
is required to control and take prevention measures for frauds in corporate. We have many provisions 
to regulate frauds but states required more strict liability, penalty, and provisions to stop big scam, so 
that public money can be saved. 

 

 

 

 

                                                      
1 Section 447(1),companies Act,2013(18 of 2013) 
2See the Article, India amongst worst in corporate fraud, shows survey by Arun Kumar, Available at:    
https://www.businesstoday.in/latest/corporate/story/india-among-worst-in-corporate-fraud-bribery-corruption-shows-
survey-55630-2015-11-26 (visited on 12, December, 2020). 
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Comparison between Companies Act, 1956 and the Revised Act, 2013. 

In numerous parts of the Companies Act of 1956, fraud is punished3. But it does not contain definition 
of fraud, charge, essentials of fraud, one person Company and many more provision. And on the other 
side Companies Act, 2013 provides clear and broadened provision related to fraud and its punishment. 
The main difference between the Act of 2013 and the Companies Act of 1956 is that the punishment for 
fraud under the new Act is the same for all incidents of 'fraud,' unlike the Companies Act of 1956, which 
has varying punishments for different types of fraud. The new Act, on the other hand, provides for 
harsher penalties where the fraud is perpetrated in the public interest. In that situation, the minimum 
sentence is 3 years (rather than 6 months), with a maximum sentence of 10 years. More provisions like 
Reporting of fraud in companies Act, 2013 is good but the issues are related to implementation and 
follow up these provisions by the companies and some more strict provisions are required to safeguard 
the interest of public and related persons with the affairs of company. 

 

Decriminalization of offences under Companies Act, 2013. 

The Companies (Amendment) Act of 2019 states that 16 of the 81 compoundable offences have been 
turned to civil defaults. However, following the implementation of the Companies. (Amendment) Act 
2019, the legislature adopted the Companies (Amendment) Bill 2020, which decriminalized other 
provisions. The Companies Amendment Bill 2020 intends to remove nine non-compliance offences 
from the National Company Law Tribunal's jurisdiction. And decriminalizing the offence by the 
following measures like Removing the penalty of imprisonment and reclassifying the offence as a civil 
wrong Fine levels are being reconsidered, and instances are being referred to an in-house adjudication 
procedure are done by this Act.  

Decriminalization is a forward step to increase investment and ease of doing business but if we see the 
increasing number of corporate frauds in India, it may be giving flexibility, and access to the person of 
fraudulent nature, who do not care about the penalties and fine. So the amendment to decriminalization 
of offence should be strictly checked and Regulate by the government. According to a study of 218 
organizations conducted by inspection company Deloitte, in India around half of the appellant were 
unaware of the lawful protections given to whistle-blowers or individuals, who provide information 
about an individual and organization suspected of engaging in illegal or immoral behavior. According 
to the study, more than half of respondents were unsure how their disputes would be handled, two-thirds 
worried absence of confidentiality in complaint handling, and one-third were concerned about who 
receives and processes complaints.4 

 
Above given is a single issue related to Corporate Governance, which shows a good control, Prevention 
and Regulation is required to stop corporate frauds. And the numbers of problems are increasing due to 
frauds. Hence any type of corporate frauds are happened anywhere in the world has an impact on the 
supportive financial systems and investors. All of these types of fraud result in significant losses, asset 
depletion, and, most importantly, the potential for the business to be crippled. The causes of corporate 
fraud are multi-layered and include both external and internal influences. A strict legal framework will 
become necessary to safeguard the interest of the both investors in financial markets and as well as for 
                                                      
3 C. Dalal, Novel and Conventional Methods of Audit, Investigation and Fraud Detection, (Wolters. Kluwer, Mumbai, 4th 
edn., 2015).  
4Available at: https://economictimes.indiatimes.com/industry-services/consultancy-/-audit/whistle-blowers-unsure-
about.available-legal-protection-deloitte.survey/articles.how/76720883.cms (visited on 08/10/2021). 
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the promoters of the business operations to work under atmosphere of fearlessly in the society. Despite 
the fact that India has a well-established legislative control system in addition to prevent the occurrence 
or re-ocurrence of corporate frauds in the country. The Satyam scandal, 2G Spectrum scam, Harshad 
Mehta stock scam, City bank fraud, IPL Scam, Sahara Scam etc. When we examine the aforementioned 
cases, we first consider who is liable for the frauds and come to the conclusion that everyone from the 
Board of Directors, CEO, CFO, Senior Management, and Operational Management is deeply engaged 
and accountable.5 

 

Our system is required to do more work to regulate, control, and prevent the companies and their 
investors from fraud .Corporate wrongdoers will try to take advantages from the liberal provisions like 
Decriminalization of offence, reducing penalties and removing criminal penalties for some offences. So 
we need to improve our legal framework to stop and prevent fraud. Provisions should be provided for 
the complete security and safety to public money and in the interest of public. Improved judicial 
administration and courts are the need of the hour. Organizations can significantly reduce fraud risks by 
implementing anti-fraud precautions such as personnel background checks, an efficient and well-
understood whistle-blowing6 system, a well-tested fraud risk monitoring system, a fraud risk assessment 
system, and coordinated and timely investigations and corrective actions. Proper functioning of serious 
frauds investigation office (SFIO) is mandatory. Strong and strict compliances by the companies, has to 
be made to control the Fraud, involving the manipulation of the accounts and records. Security Exchange 
Board of India (SEBI) as a regulating authority has to be stricter to prevent capital market. Proper market 
vigilance has to be followed by the SEBI. 

 

In this new era, the technology is growing very fast, and the methods to frauds are also increasing, so 
the policies, provisions should be very Strict for this. The potential risks of business operations are 
growing by the day, due to the technological improvements, particularly the widespread use of 
information technology at all levels of corporate operations. Also, Business operations face additional 
obstacles as a result of the liberal economic environment. The significance of effective lawful control 
component isn't just the satisfaction of targets of the law yet additionally adds to the smooth 
development of corporate which will lead towards the financial advancement of the cutting edge social 
framework. Therefore the more efficient legal control mechanism is necessary to control and prevent 
the emergence of the frauds, because to safeguard the financial health of the organization as it leads to 
economic growth of the country.  

 

Arguments for and against decriminalizing corporate offences 

To begin with, it has been argued that in a country like India, there are a large number of companies of 
all sizes and practices. Depending on their size and financial status, monetary fines imposed on these 
companies would have varying effects. Second, the authority to punish or impose fines would be moved 
from the courts to civil servants or members of the political community. Finally, there is a chance that 
businesses may purposefully break the law because the loss experienced as a result of the application of 
penalties may be insignificant compared to the benefits acquired through such violations. 

 

                                                      
5 Asish k Bhattacharyya, Corporate Financial Reporting and Analysis,(PHI Learning,2nd edn.,2019).  
6 Ibid. 
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Conclusion and Suggestions  

As Information Technology (IT) is growing very fast, frauds are increasing day by day in a new face of 
using application, software, networking and much latest computer technology, which gives huge threat 
to the organization. Amendment in companies Act, 2013 to Decriminalization of offences can give 
negative impact also may be rise in the corporate fraud. It will become a big problem. With the liberal 
policies and Regulation, risk of frauds is going up also. Usually the first and main problem of companies 
is to control the Fraud that is involving the manipulation of the accounts and records. Secondly Frauds 
done by internal members that is employees involving the theft, unsuitable or embezzlement of 
companies’ funds in the form of cash or its other assets. Personnel background screening, business 
parties and third party compliance, an efficient and a well proved fraud risk management system, a fraud 
risk assessment system, and coordinated and timely investigations and corrective actions are all anti-
fraud measures that can significantly reduce fraud risks. 

Decriminalization of offence can give terrible impact, it could have is that it could inspire the 
organizations to take a much less vigilant method and now no longer supply due regard to the 
significance of those compliances. If this occurs and the subculture of defaulting in appreciate of those 
compliances is fostered, the legislative reason at the back of this invoice will fail.  
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_Xosn ds ea=ksa esa ty dks ekrk ds leku iwT; ekuk x;k gSA ykSfdd laL—r lkfgR; esa 

Hkh ty dh czãk] fo".kq vkSj egs'k ds :i esa mikluk dh xbZ gSA ty lk{kkr~ ^czã* gSA laL—r 

lkfgR; esa ty ,slk thou /kkjd rRo gS ftlds fcuk vUu dk ,d nkuk Hkh mRiUu ugha gks ldrk& 

Þtya fg çkf.ku% çk.kk% tya lL;L; thoue~A u tysu fouk yksds lL;chta çtk;rsAAß¼1½ 
tc ls euq"; dk bl /kjrh ij inkiZ.k gqvk gS ty gh mlds Hkj.k&iks"k.k vkSj vkfFkZd 

çxfr dk vfuok;Z rÙo jgk gSA fo'o dh reke çkphu lH;rk,a pkgs og uhy ?kkVh dh lH;rk gks 

;k flU/kq&ljLorh ;k xaxk&;equk dh ?kkVh dh lH;rk] lHkh lH;rk,a ufn;ksa ds rVksa ij gh 

fodflr gqbZ gSaA tgka rd Hkkjrh; lH;rk dk lEcU/k gS] oSfnd dky ls gh bls unhekr`d laL—fr 

ds :i esa tkuk tkrk gS tgka ty dh ekr`Hkko ls iwtk dh tkrh jgh gSA ty dks ek= ,d çk—

frd lalk/ku ekuuk oLrqr% ,d vk/kqfud miHkksäkoknh lksp gS ftlds dkj.k ty viO;;] ty 

çnw"k.k vkSj ty ds O;kikjhdj.k tSlh i;kZoj.k fojks/kh xfrfof/k;ksa dks çksRlkgu feyrk gS vkSj 

tyladV dh xaHkhj leL;k,a iSnk gksrh gSaA^Xykscy okfeaZx* ds dkj.k Hkh tyladV dh leL;k 

xgjkbZ gSA 

vk/kqfud foKku vkSj çkS|ksfxdh ds ikl ^Xykscy okfeaZx* ds dkj.k mRiUu ty ladV dk 

dksbZ lek/kku ugha gSA dsoy çk—frd ty lalk/kuksa ds laj{k.k vkSj lao/kZu }kjk gh bl ladV dk 

fuokj.k fd;k tk ldrk gSA Hkkjr ewyr% ,d —f"k ç/kku ns'k gksus ds dkj.k Hkh tyfoKku dk 

iqjLdrkZ ns'k jgk gSA fiNys vkB gtkj o"kksaZ ls Hkkjr i;kZoj.k laj{k.k‚ ty laxzg.k rFkk ty 

çcU/ku ls lEcfU/kr oSKkfud rduhdksa ds }kjk viuh ty ladV dh leL;kvksa dks lqy>krk vk;k 

gSA iqjkrÙo vkSj vfHkys[kksa ds ,sfrgkfld lk{;ksa ls ;g iqf"V gksrh gS fd ^okVj gkjosfLVax* ç.kkyh 

oSfnd dky ls ysdj vk/kqfud dky rd xzke–uxj O;oLFkk vkSj —f"k O;oLFkk dh ewy vk/kkjf'kyk 

jgh gS vkSj bUgha ijaijkxr ^okVj gkjosfLVax* rduhdksa ls bl ns'k dk çR;sd xkao vkSj 'kgj ty 

dh –f"V ls Lo;a esa vkRefuHkZj jgk gSA 

fczfV'k dky esa vaxzst ç'kkldksa }kjk cM+s cM+s MSeksa dh ;kstuk,a cukdj jk"Vªh; ty çcU/ku 

ds dsUæhdj.k dk tks ç;kl fd;k x;k Fkk mlls ijEijkxr tyfoKku dh /kkjk,a yqIr gksrh xbZaA 

fczfV'k lkezkT;oknh ç'kkldksa us ;q)ksa ds fy, /ku bdëk djus rFkk vkS|ksfxdh ds fuekZ.k gsrq Hkkjr 

ds ouksa dh tks vU/kk/kqa/k dVkbZ dh mlls Hkh Hkkjr ds ijEijkxr tyfoKku dks Hkkjh {kfr igqaph 

rFkk ijEijkxr tylzksr lw[krs x,A lcls cM+h foMacuk ;g gS fd gekjs ns'k esa tks Hkh ljdkjsa 

pqudj vkbZ pkgs og fdlh Hkh ny dh jgh gksa mUgksaus vktknh ds bu 70 lkyksa esa vaxzstksa dh 

fojklr esa feyh lkezkT;oknh vkSj miHkksäkoknh lksp ds QyLo:i 'kks"k.kijd dsUæh—r tyuhfr;ksa 

dks gh viuk;k gSA fdlh Hkh jkT; ljdkj us ijaijkxr tyfoKku vkSj [ksrhckM+h] flapkbZ vkfn dh 

–f"V ls jkT; dks vkRefuHkZj cukus okyh ty uhfr;ksa vkSj —f"k uhfr;ksa dks dHkh ykxw ugha fd;kA 

gkykafd bl fn'kk esa fgekpy çns'k dh ljkguk djuh gksxh fd bl igkM+h jkT; us fofHkUu 

ijaijkxr ty ifj;kstukvksa dks viuk dj vius jkT; dks ty dh –f"V ls vkRefuHkZj cukus esa 

vPNh lQyrk çkIr dh gSAvU; jkT;ksa dh ljdkjsa Hkh ;fn turk dh Hkkxhnkjh ls xzkeksa vkSj 'kgjksa 

dks vkRefuHkZj cukus dh ty ;kstuk,a cukrh vkSj o"kkZ ty vkSj Hkwty laj{k.k ds fy, ijaijkxr 

tyk'k;ksa ds iqufuZekZ.k rFkk ^okVj gkosZfLVax* tSlh ;kstukvksa dks çksRlkfgr djrh rks vkt ns'k ds 

lkeus ty ladV dh ,slh Hkh"k.k leL;k mifLFkr u gksrhA 

                                           
*  
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Hkkjrh; fpUrd oSfnd dky ls ysdj vk/kqfud dky rd ty dks ifo= ,oa fnO; 

vkLFkkHkko ls ns[krs vk, gSaA oSfnd lkfgR; esa ty nsork lEcU/kh ea= blds çek.k gSaA _Xosn ds 

ea=ksa esa ;g çkFkZuk dh xbZ gS fd ;s ekr`rqY; ufn;ka yksxksa dks e/kq vkSj ?k`r ds leku iqf"Vo/kZd 

ty çnku djsa& 

ÞljLorh lj;q% flU/kq#feZfHkeZgks eghjolkuk ;Urq o{k.kh%A 
     nsohjkiks ekrj% lwnfeRUoks ?k`RoRi;ks e/kqeUuks vpZrAA¼2½ß & _-] 10-64-9 

_Xosn ds ^vkiks nsork* lwä esa ty dks ekrk dh laKk nh xbZ gSA D;ksafd ty ls gh 

lEiw.kZ czãk.M dh l`f"V gqbZ gS rFkk blh ty ds çk—frd laj{k.k] lao/kZu vkSj fu;a=.k }kjk bl 

i`Foh dk i;kZoj.k larqfyr jgrk gS & 

Þ_"ks tfu=hHkqZouL; iRuhjiks oUnLo lo`/k% l;ksuh%Aß¼3½ & _-] 10-30-9 

ty lalkj ds lHkh çkf.k;ksa dk oSls gh ikyu&iks"k.k djrk gS tSls ekrk vius cPpksa dk 

nqX/kiku }kjk ikyu&iks"k.k djrh gS& 

Þ;ks o% f'koreks jlLrL; Hkkt;rsg u%A m'krhfjo ekrj%AAß¼4½  & _-] 10-9-2  

ty ds çfr vkLFkk Hkko dk ifj.kke gS fd laL—r ok³~e; ds fofHkUu xzUFkksa esa okih] dwi] 

rMkx vkfn tyk'k;ksa dks /kkfeZd –f"V ls iq.;nk;h ekuk x;k gS& 

ÞokihdwirMkxkfu nsork;rukfu pA vUuçnkuekjkek% iwr/keZ'p eqfäne~AAß¼5½ 
                                               & vfXuiqjk.k] 209-2 

^çklkne.Mu* uked okLrq'kkL= ds xzUFk esa dgk x;k gS fd tks O;fä tho tUrqvksa vkSj 

o`{k ouLifr;ksa dh thou j{kk ds fy, tyk'k; dk fuekZ.k djrk gS ;k nku Lo:i nsrk gS rks mls 

bl yksd vkSj ijyksd esa lq[k dh çkfIr gksrh gS & 

Þthoua o`{ktUrwuka djksfr ; tykJ;e~A nÙks ok ysHksRlkS[;eqoZ~;ka LoxsZ p ekuo%AAß¼6½ 
                                                & çklkne.Mu] 8-95 

okYehfd jkek;.k esa jkT; dh vksj ls flapkbZ O;oLFkk dks lqpk# cukus rFkk ty çcU/ku 

dks tu&tu rd igqapkus ds fy, ufn;ksa ds rVksa ij cka/k cukuk vkSj ty ds fc[kjs gq, lzksrksa dks 

lapf;r djus dk mYys[k vk;k gS & 

ÞccU/kqcZU/kuh;ka'p {kks|ku~ lapq{kqnqLrFkkA vfpjs.k rq dkysu ifjokgku~ cgwndku~AAß¼7½ 
                                             & ok- jkek;.k] 2-80-10&11 

jkek;.k esa gh futZy çns'kksa esa ukuk çdkj ds tyk'k;ksa tSls dqvksa] ckofM+;ksa vkfn ds 

fuekZ.k }kjk tylap;u dks fo'ks"k :i ls çksRlkfgr fd;k x;k gS & 

ÞfutZys"kq p ns'ks"kq [kku;keklq#Ùkeku~A mnikuku~ cgqfo/kku~ osfndkifjef.Mrku~AAß¼8½  
ok- jkek;.k] 2-80-12 

bl çdkj ge ns[k ldrs gS dh dSls Hkkjrh; laL—fr esa vkSj [kkldj laL—r lkfgR; esa 

ty ds çfr le> rFkk tkx:drk igys ls gh fo|eku Fkh] ftldk çek.k ges osn] jkek;.k vkfn 

laL—r lkfgR; ds xzaFkksa esa Li"V :i ls feyrk gSA                                                     

lUnHkZ %  
1- eRL;iqjk.k 124-27] xhrkçsl xksj[kiqj] mÙkjçns'k - 

2- _-] 10-64-9] Mk;eaM i‚dsV cqDl] fnYyh- 

3- _-] 10-30-9] Mk;eaM i‚dsV cqDl] fnYyh- 

4- _-] 10-9-2] Mk;eaM i‚dsV cqDl] fnYyh- 

5- vfXuiqjk.k] 209-2] Mk;eaM i‚dsV cqDl] fnYyh-  

6- çklkne.Mu] 8-95] ifjey ifCyds'ku] fnYyh- 

7- ok- jkek;.k] 2-80-10&11] xhrkçsl xksj[kiqj] mÙkjçns'k -  

8- ok- jkek;.k] 2-80-12] xhrkçsl xksj[kiqj] mÙkjçns'k - 
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सृष्टि के उत्पन्न होने के पूर्व ही सृष्टिकर्तव ने प्रतष्टियों के जीर्न की रक्षत - 

व्यर्स्थत के ष्टिए र्ेदों में आयुर्ेद के ष्टसद्तांर्ो कत प्रष्टर्पतदन कर ददयत थत । सृष्टि के आदद 

कति से ही रोगों के प्रष्टर्कतर कत प्रयत्न शुरू हो गयत थत । रोगों को दरू कर जीर्न को 

स्र्स्थ , ष्टनरोग र्थत दीघव बनतनत ही र्ेद र्थत उसकी ही शतखत आयुर्ेद कत मुख्य िक्ष्य हैं 

। गोपथ-ब्रतह्मि में भेषज को अथर्व कहत गयत हैं -  " येअथर्तविस्र्र् भेषजां " ।(1)
  जो 

अथर्तव हैं , र्ह भेषज( प्रष्टर्षेध ) हैं । थर्र्ी को अथव होर्त हैं गष्टर् और उसकत जो प्रष्टर्षेध 

करे , र्ह अथर्तव हैं । औषष्टध बढ़र्े हुए रोग को रोकर्ी हैं इसष्टिए उसे ष्टर्द्वतनों ने अथर्तव 

कहत हैं और यही अथर्तव अथर्वर्ेद में प्रष्टर्पतददर् हैं सम्भर्र्ः इसष्टिए उसकत नतम 

अथर्वर्ेद हैं । चरक सांहहर्त में सभी प्रकतर के रतग - द्वषे से मुक्त होकर भेषज  ( नैष्टिकी 

ष्टचदकत्सत ) के बतरे में बर्तयत गयत हैं --   

                ष्टर्पतपां  ष्टर्रजः शतन्र्ां  परमक्षरमव्ययम ् । 

                अमृर्ां ब्रह्म ष्टनर्तविां पयतवयैः शतष्टन्र्रुच्यर् े ॥(2) 

रोग के भेद मुख्यर्ः शतरीररक और मतनष्टसक दो आधतर पर कर सकर् ेहैं ।रोग 

को मतनर् शरीर पर हमेशत नकतरतत्मक असर पड़र्त हैं ,क्योंदक यह सत्य हैं की ष्टजस 

प्रकतर िगतर्तर ष्टनबतवध गष्टर् स ेबतह रह ेजि को कोई अर्रोध उत्पन्न हो जतये र्ो उसकी 

ष्टस्थष्टर् में पररर्र्वन ददखेगत ठीक इसी प्रकतर सतमतन्य एर्ां सुव्यर्ष्टस्थर् रूप से जीर्न 

व्यर्ीर् कर रह े व्यष्टक्त के शरीर में जब रोग प्रर्ेश कर जतर्त हैं र्ो उसकत जीर्न 

अष्टनयष्टमर् और अव्यर्ष्टस्थर् हो जतर्त ह ै। उसकी कतयवक्षमर्त कत ह्रतस र्थत कभी कभी 

अस्र्तभतष्टर्क व्यर्हतर भी करने िगर्त है |इस प्रकतर अन्य कई सतमतन्य पररितम 

िगतर्तर दखेने को ष्टमिर्त ह।ै  

र्ेदों में र्र्णिर् रोगों र्थत उनके उपतय ष्टनम्नष्टिष्टखर् ह ै–  

 कुि रोग (Leprosy)  

र्ेदो में कुि रोग कत िक्षि शरीर के ष्टर्रुप होने र्थत शरीर में श्वेर् दतग कत होनत बर्तयत 

गयत हैं । अथर्ेद में दकितस र्थत पष्टिर् दो प्रकतर के कुि रोग कत र्िवन ष्टमिर्त हैं - 

                                दकितसां च पष्टिर्ां च ष्टनरीटो नतशयत पृषर्  । 

                                आ त्र्त स्र्ो ष्टर्शर्तां र्िवः परत शुक्ितष्टन पतर्य ॥(3) 

कुि रोग के ष्टिए औषष्टध के रूप में रतमत , कृष्ि और अष्टसक्नी औषष्टधयों कत 

उल्िेख दकयत गयत हैं । इन औषष्टधयों में त्र्चत कत प्रतकृष्टर्क रांग ितने की क्षमर्त मतनी 

गयी ह ै। कृष्ि नमक औषष्टध र्स्र्ुर्ः पीपि औषष्टध ही है उसमे कुि रोग को दरू करने की 

क्षमर्त ह ै। 

                                        नक्तञ्जतर्स्योषध ेरतम ेकृष्ि ेअष्टसक्न च  । 

                                        इदां रजनी रजय दकितसां पष्टिर्ां  च यर्  ॥(4) 

 यक्ष्मत ( Tuberculosis ) 

                                           
*  
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भारतीय वैिदक ान, सवतोमुखी, स ूण तथा आदश है। मनु  के िलए िजतनी भी आव क 

सवागीण िवकास तथा अिधकािधक सफलता के िलए ान वेदो म सि िहत है। एक यो  अ ेषक 
आकां ापूवक ान इनसे पूण प से ा  कर सकता है। 'वेदो अ खलो धम मूलम् 'अथात इस सम  सृि  
म वेदो ंको ही सम  धम  का मूल मन गया है। सृि  के आिद म ऋिषयो ं ारा वेद सम  नैितक मू ो ंका 
ज दाता है। भारतीय सं ृ ित म वेद सनातन वणा म धम के, मूल और सबसे ाचीन  ह, जो ई र की 
वाणी है। ये िव  के उन ाचीनतम धािमक ंथो ंम ह िजनके पिव  म  आज भी बड़ी आ था और ा से 
पढ़े और सुने जाते ह। 

'वेद' श  सं ृ त भाषा के िवद् श  से बना है। इस तरह वेद का शा क अथ ' ान के ंथ' है। 
इसी धातु से 'िविदत' (जाना आ), 'िव ा' ( ान), 'िव ान' ( ानी) जैसे श  आए ह। आज 'चतुवद' के प म 

ात इन ंथो ंका िववरण इस कार है - 
 ऋ ेद - सबसे ाचीन वेद - ान हेतु लगभग 10 हजार मं । इसम देवताओ ंके गुणो ंका वणन और 

काश के िलए म  ह सभी छ  प म। 
 सामवेद - उपासना म गाने के िलये 1975 संगीतमय मं । 
 यजुवद - इसम काय (ि या) व य  (समपण) की ि या के िलये 3750 ग ा क म  ह। 
 अथववेद - इसम गुण, धम, आरो , एवं य  के िलये 7260 म  ह। 

वेदो ंको अपौ षेय  (िजसे कोई  न कर सकता हो, यािन ई र कृत) माना जाता है। यह ान 
िवराटपु ष से वा कारण  से ुित पर रा के मा म से सृि कता ाजी ने ा  िकया माना जाता है। 
इ  ुित  भी कहते ह िजसका अथ है 'सुना आ ान'। अ  िह दू ंथो ंको ृित  कहते ह, यािन वेद  
मनु ो ं की वेदानुगत बु  या ृित पर आधा रत । वेद के सम  भाग को 
म  संिहता, ा ण, आर क, उपिनषद के प म भी जाना जाता है। इनमे यु  भाषा वैिदक 
सं ृ त कहलाती है जो लौिकक सं ृ त से कुछ अलग है। ऐितहािसक प से ाचीन भारत और िह -
आय जाित के बारे म वेदो ंको एक अ ा स भ ोत माना जाता है। सं ृ त भाषा के ाचीन प को लेकर 
भी इनका सािह क मह  बना आ है। 

वेदो ंको समझना ाचीन काल म भारतीय और बाद म िव  भर म एक वाता का िवषय रहा है। 
इसको पढ़ाने के िलए छः उपांगो ंकी व था थी। िश ा, क , िन , ाकरण, छ  और ोितष के 
अ यन के बाद ही ाचीन काल म वेदा यन पूण माना जाता था। ाचीन काल के ा, 
विश , श , पराशर, वेद ास, जैिमनी, या व , का ायन इ ािद ऋिषयो ंको वेदो ंके अ े  ाता माना 
जाता है। म काल म रिचत ा ाओ ंम सायण का रचा चतुवदभा  "माधवीय वेदाथदीिपका" ब त मा  
है। यूरोप के िव ानो ंका वेदो ंके बारे म मत िह -आय जाित के इितहास की िज ासा से े रत रही है। अतः 
वे इसम लोगो,ं जगहो,ं पहाड़ो,ं निदयो ं के नाम ढँूढते रहते ह - लेिकन ये भारतीय परंपरा और गु ओं की 
िश ाओ ंसे मेल नही ंखाता। अठारहवी ंसदी उपरांत यूरोिपयनो ंके वेदो ंऔर उपिनषदो ंम िच आने के 
बाद भी इनके अथ  पर िव ानो ंम असहमित बनी रही है। 

वेदा ो ंम िश ा को पिव तम साधन मानते ए ान और िश ा की मिहमा की विणत िकया गया 
है।" न िह ानेन स शं पिव िमह िव ते" कहकर गीता म ान को पिव तम घोिषत करते ए उसे 
िनः ेयस ा  का माग बताया गया है । 
  ाचीन भारतीय काल म अ यन अ ापन के धान क  गु कुल आ करते थे, जहाँ दूर दूर से 
िव ाथ , अथवा स ा ेषी प र ाजक अपनी-अपनी िश ाओ ंको पूण करने जाते थे। वे गु कुल छोटे अथवा 
बड़े सभी कार के होते थे। परंतु उन सभी गु कुलो ंको न तो आधुिनक श ावली म िव िव ालय ही कहा 
जा सकता है और न उन सबके धान गु ओ ंको कुलपित ही कहा जाता था। ृितवचनो ंके अनुसार - 

                                         
* 
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euq"; vius Hkkoksa dks çdV djus ds fy, rjg rjg ds ;qfä;ksa dks viukrk gS fdUrq muesa 

lcls ljy vkSj l'kä ek/;e ds :i esa tksa gekjs le{k vkrk gS og gS vfHku;A vfHku; ,d ,slk 

ek/;e gS ftlds }kjk ge fdlh Hkh Hkko ;k fopkj dks ljyrk iwoZd xzg.k djus esa vius dks leFkZ 

ikrs gSa bldk eq[; dkj.k ;g gSa dh vfHku;dyk ;k ukVîdyk leLr yfyr dykvks esa loksZifj 

gSaA 'kk;n ;gh dkj.k gSa dh vfHku; dks ukVî ç;ksx dk fuoZgu djus okys uV dk O;kikj gh dgk 

tkrk gSa &           

^^vfHkuh;rs bfr vfHku;%^^A
1
 

vkpk;Z Hkjr us ukVî'kkL= ds çFke v/;k; esa ukVî dks rhuksa yksdksa ds fo'kky Hkkoksa dk 

vuqdhrZu dgk gS rFkk bls lkoZof.kd i¥~pe osn cryk;k gSA Hkjr ds vuqlkj] ,slk dksbZ Kku 

f'kYi] fo|k] ;ksx ,oa deZ ugha gS tks ukVd esa fn[kkbZ u iM+s &   

u rTKkua u rfPNYia u lk fo|k u lk dykA 

u l ;ksxks u rRdeZ ukVîs vfLeu~ ;Uu –";rsAA
2
 

laL—r ukVî lkfgR; dk fodkl Øe'k% oSfnddky ls gh çkjaHk gks x;k FkkA osnksa esa ,sls 

ladsr vo'; feyrs gSa ftuls oSfnddky esa ukVdksa dh fLFkfr fl) gksrh gSA  

 _Xosn ds lwäksa esa lksefoØ; ds le; gksus okys vfHku; dk irk pyrk gSA egkozr ds volj 

ij dqekfj;k¡ u`R; xku ds lkFk vfXu ds pkjksa vksj ifjØek djrh FkhA  

 'kqDy ;tqosZn dh oktlus;h lafgrk ds rhlosa v/;k; dh NBh df.Mdk esa ^^'kSyw"k** 'kCn vk;k gS] 

ftldk vFkZ gS& vfHkusrkA dgk tkrk gS fd ,d lwr dks u`R; ds fy, vkSj 'kSyw"k dks xkus ds 

fy;s fu;qä fd;k tkuk pkfg;sA  

 lkeosn dh _pk,¡ jkxc) gSa gh] ftlls Kkr gksrk gS fd oSfnd ;qx esa laxhr iw.kZ fodflr 

voLFkk esa FkkA laxhr ds vykok u`R; rFkk ok| ds Hkh ladsr çkIr gksrs gSaA  

  blls ;g fl) gksrk gS fd oSfnd ;qx esa os lHkh miknku çpqj ek=k esa ik;s tkrs Fks tks 

ukVd ds fodkl ds fy, visf{kr gSaA 

osnks ds i'pkr jkek;.k ,oa egkHkkjr esa Hkh ukVd ds ladsr çkIr gksrs gSaA  

 egkHkkjr esa ^^jkek;.k ukVd** rFkk ^^dkScsj jaxkfHklkj** uked ukVdks ds uke vk;s gSaA egkHkkjr 

ds fojkV ioZ esa jax'kkyk rFkk uV dk ç;ksx gSA   

 jkek;.k esa Hkh ^^uV**] ^^ukVd**] ^^jax** rFkk ÞurZdß dk vusd LFkkuksa ij mYys[k çkIr gksrk gSA  

 ikf.kfu us Hkh ^v"Vk/;k;h** esa ^ikjk'k;Z f'kykfyH;ke~ fHk{kquVlw=;ks%* }kjk ukVdksa dh iwoZ jpuk 

dk vkHkkl fn;k gSA  

vfHku;dyk fofo/k :iks esa vfHk/ks;Ro dks çkIr gksrh gSaA blds vUrxZr vkafxd] okfpd] 

lkfRod ,oa vkgk;Z vfHku; vkrk gSaA ukVîkfHku; esa uV vH;kl ds cy ls pfj= fo'ks"k dks ;FkkFkZ 

:i esa n'kZd ,oa lekt ds le{k çLrqr djrk gSaA vfHku; vFkkZr~ pfj= dh n{krk ds dkj.k gh 

vfHkusrk vius vkSj nwljs dh Hkkouk ls ghu gksdj loZxzká gks tkrk gSaA vfHkusrk vfHku; ds ek/;e 

ls ftl Hkh pfj= dks djrk gSa og pfj= ikSjkf.kd] ,sfrgkfld] lkekftd rFkk dYiuk ij vk/kkfjr 

Hkh gks ldrk gSaA vius mRd"kZ vfHku; }kjk vfHkusrk n'kZd ,oa Jksrk ls pkfjf=d lkE;rk dks 

LFkkfir dj ysrk gSaA 
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vfHku; vf/kdka'kr% yksd/kehZ ekus x, gSa D;ksafd muesa çk;% yksdO;ogkj dk eapu gksrk gSaA ukVî 

dk mí~;s'; vkpk;Z Hkjr us lq[k o nq%[k ls O;kIr txr esa ukVîkuan :ih yksd dk l`tu djuk 

cryk;k gSa &  

        nq%[kkrkZuka JekrkZuka 'kksdkrkZuka rifLouke~A  

          fHkJketuua yksds ukVîesrn~ Hkfo";frAA
3
 

      egkdfo dkfynkl ikapoh 'krkCnh ds jktk foØekfnR; ds njckj ds uojRuksa esa ls ,d FksA 

os laL—r ukVddkjksa esa looJs~"B rFkk lqçfl) gSaA egkdfo dkfynkl ds ukVd ekyfodkfXufe=] 

foØeks;Zo'kh; rFkk vfHkKku'kkdqUry gSaA vfHkKku'kkdqUry dsoy dkfynkl dh gh ugh vfirq 

leLr laL—r lkfgR; dh loksZR—"V jpuk gSa vkSj bls leLr lalkj esa çnf'kZr fd;k x;k gSaA 

foxr 200 o"kksZ ls Hkkjr dh çkUrh; Hkk"kkvksa esa vuqfnr gksdj gtkjksa ckj jaxeap ij [ksyk x;k gSaA 

1989 esa lj fofy;e tksal us vfHkKku'kkdqUry ukVd dks vxzsth esa vuqfnr djds igyh ckj ;wjksi 

dks laL—r ukVd dh >yd fn[kykbZA bruk gh ugh çfl) teZu dfo vkSj ukVddkj xsVs 

vfHkKku'kkdqUry ls bruk çHkkfor gqvk dh mlus vius ukVd ^QkmLV* dk çkjEHk dkfynkl ds 

ukVd ds leku fd;k vkSj xsVs us fy[kk dh &  

“Wouldst thou the young year's blossomsAnd the fruits of its decline,AndAll by 

which the soul is charmed, enraptured, feasted, fed, Wouldst thou the Earth And Heaven itself 

in one sole name combine, I name thee, O Sakuntala, And All At once is said.”
4
 

vFkkZr~ ^^;fn rqe ;qokoLFkk ds Qwy] çkS<koLFkk ds Qy vkSj vU; ,slh lkexzh;ka ,d gh 

LFkku ij [kkstuk pkgrs gks rFkk ftuls vkRek çHkkfor gksrk gks] r`Ir gksrk gks vkSj 'kkafr ikrk 

gks]vFkkZr~ ;fn rqe LoxZ vkSj erZ~;yksd dks ,d gh LFkku ij ns[kuk pkgrs gks rks esjs eq[k ls lglk 

,d gh uke fudy iM+rk gS & vfHkKku'kkdqUry] egku dfo dkfynkl dh ,d vej jpuk!**  

laL—r ukVdksa esa ç—fr ds lkFk ?kfu"B lEcU/k –f"Vxr gksrk gSA vUr% ç—fr ,oa cká ç—fr dk 

bu ukVdksa esa lqUnj leUo; fd;k x;k gSA vUr% ç—fr dh lw{e ,oa lqdqekj Hkkoukvksa ds fp=.k 

ds fy, cká ç—fr fp=Qyd dk dk;Z djrh gSA ç—fr dk ekuohdj.k Hkh laL—r #idksa dh 

viuh fo'ks"krk jgh gSA buesa ekuo dk ç—fr ds lkFk ?kfu"B lEcU/k –"Vxkspj gksrk gSA dkfynkl 

ds ^^vfHkKku'kkdqUryEk~** esa 'kdqUryk dh fonkbZ ds le; çk—frd miknkuksa dh fLFkfr dk ltho 

rFkk dk#f.kd o.kZu ân; dks lgt HkkokfHkHkwr djus okyk gS –  

^mn~xfyr nHkZdoyk e`X;%] ifjR;äurZuk e;wjk% 

vil`r   ik.Mqi=k  eqUpUR;Jw.kho   yrk%AA
5
 

oS'ohdj.k ,oksa rduhdhdj.k ds ;qx esa vk/kqfud jaxeap vfHku; ds ek/;e ls LFkkuh; ,oa 

vkapfyd lkekftd leL;kvksa dks mtkxj djus ds fy, ,d l'kä ek/;e cu x;k gSa ftlds 

QyLo:i vkt vusd çdkj ds ç;ksxkRed vfHku; vkSj jaxeap dk çpyu fn[kkbZ ns jgk gSaAn'kZd 

dks ek= ,d vuqHko pkfg,] cPps dh rjg tks ?kksMs ij lokj gksuk pkgrk gSaA n'kZd Hkh ,d ,slk 

cPpk gSa ytld jaxeap ,d okgu ds :i esa pkfg, ftlls mls yxs dh og dgh ys tk;k tk jgk 

gSa& fdlh y{; dh vksj fdlh fn'kk dh rjQA gedks vkt ,slk ukVd ;k jaxeap pkfg, tks n'kZd 

dh vksj lefiZr vkSj lacksf/kr gksA  

lUnHkZ % 
1- laL—r fgUnh dks'k f'kojke vkIVs] eksrhyky cukjlhnkl] fnYyh - 

2- ukVî'kkL=]1@116] iq"isUæ dqekj] U;w Hkkjrh; cqd dkjiksjs'ku] fnYyh-  

3- ukVî'kkL=] 1@114] iq"isUæ dqekj] U;w Hkkjrh; cqd dkjiksjs'ku] fnYyh- 

4- fgLVªh v‚Q bafM;u fyVjspj ]MªkesfVd iks,Vªh 'kdqaryk] ekSfjl foaVjfuRt-  

5- vfHkKku'kkdqUrya] dkSf'kd v'kksd] Mk;eaM cqDl] eqacbZ - 

*** 
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Hkkjrh; lekt esa L=h dks R;kx vkSj riL;k dk çrhd ekuk x;k gSA Hkkjrh; lekt esa 

L=h dk D;k egRo gS] bldk vuqeku euqLe`fr ds bl opu ls yxk;k tk ldrk gS& 

Þ;= uk;ZLrq iwT;Urs jeUrs r= nsork%ßA¼1½ 
vFkkZr~ tgk¡ ij fL=;ksa dh iwtk gksrh gS ogk¡ nsork vkfn fuokl djrs gSA oSfnd lekt ds 

lekt'kkfL=;ksa ds vuqlkj fL=;k¡ fuank vFkok vieku dk lwpd ugha gS cfYd og vknj ,oa lEeku 

dh vf/kdkjh gSA ftl dqy esa fL=;k¡ d"V Hkksxrh gSa] og dqy 'kh?kz gh u"V gks tkrk gS vkSj tgk¡ 

fL=;k¡ çlUu jgrh gS og dqy lnSo Qyrk Qwyrk vkSj le`) jgrk gS& 

'kkspfUr tke;ks ;= fou';R;k'kq rRdqye~ A 
u 'kkspfUr rq ;=Srk o/kZrs rf) loZnkAA¼2½ 

oSfnd laL—fr ds vuqlkj ukjh lekt dh vk/kkjf'kyk gS vkSj og ftl çdkj ls dU;k] 

iRuh rFkk ekrk ds :i esa vius vius drZO;ksa dh Hkwfedk dk fuoZgu djrh gSa] mlh drZO;ksa ds 

vk/kkj ij gh fdlh lekt dh mUufr ;k voufr gksrh gSA blfy, ml jk"Vª ;k ns'k dks pkfg, dh 

mu ukfj;ksa ds çfr vius ldkjkRed ftEesnkfj;ksa dks le>s rFkk mUgsa muds mÙkjnkf;Ro rd 

igqpus vkSj çfrfuf/kRo ds volj dks çkIr djus ds fy, lg;ksx djsa rFkk muds fy, ldkjkRed 

çfØ;k dks lqfuf'pr djsaA 

oSfnd lkfgR; ds v/;;u ls ;g Li"V rkSj ij irk pyrk gS dh ml le; dk lkekftd 

thou cgqr gh oSKkfud vkSj lqO;ofLFkr Fkk D;ksafd bl ckr ls ge drbZ Hkh euk ugha dj jgs dh 

ml le; esa iq#"kksa dh ç/kkurk Fkh] fQj Hkh ml lekt esa ukfj;ksa dks lEekfur rFkk ;ksX; LFkku 

çkIr FkkA fdlh jk"Vª ,oe~ lekt dh fLrfFk bl çdkj ns[kk tk ldrk gS dh ogk¡ dh ukfj;ksa dh 

n'kk ;k fLrfFk D;k vkSj dSlh gSA oSfnd lkfgR; ¼_Xosn vkfn½ dks i<us rFkk vuq'khyu djus ds 

ckn ;g irk pyrk gS dh ml lekt esa lekurk rFkk Lora=rk ds çfr –f"Vdks.k dh Hkkouk tkx`r 

rFkk mRlkgiw.kZ Fkh vkSj ukfj;ksa dks çR;sd Lrj ij lEeku dh –f"V ls ns[kk tkrk Fkk rFkk mudh 

ckr dks lquk tkrk FkkA ?kj ds dk;ksaZ ls ysdj —f"k ls lEcfU/kr lHkh dk;Z rFkk ;K vkfn 

fØ;k&dykiksa ls ysdj f'k{kk xzg.k djus rd ds lHkh dk;ksaZ ls ukfj;k¡ vNwrh ugh Fkh vfirq mudk 

;ksxnku vkSj lgHkkfxrk iq#"kksa dh gh Hkkafr gh FkhA oSfnd lkfgR; esa rks dgha iq=h ds :i esa rks 

dgha iRuh ds :i esa rks dgha ekrk ds :i esa muds ;ksxnku vkSj okLrfod Hkwfedk dk o.kZu Li"V 

:i ls ns[kus vkSj le>us dks feyrk gSA 

vkt tks ukjh dh fLFkfr gS og le;] dky o ifjfLFkfr;ksa ds dkj.k ifjofrZr gS ijarq ukjh 

dh ;g fLFkfr u rks lnk ls gS vkSj u gh 'kkLor gSA 

ÞRoa Lokgk Roa Lo/kk Roa fg o"Vdkj% LojkfRedkA  
lq/kk Roa v{kjs fuR;s r`/kk ek=kfRedk fLFkrkA**¼3½ 

bl 'yksd ds }kjk czEgk th nsoh Lrqfr vkjaHk djrs gSaA fo}kuksa dk ekuuk gS fd oSfnd 

dky ds vkjaHk ls igys lekt ekr`lÙkkRed Fkk ftlesa L=h Js"B vkSj mPp Hkwfedk esa FkhA ml ;qx 

esa fL=;ksa dh f'k{kk&nh{kk ds lkFk lkFk v/;;u&v/;kiu dh Hkh leqfpr O;oLFkk FkhA ?kj&ifjokj] 

lHkkvksa rFkk ;q) esa Hkh mudh leku Hkkxsnkjh FkhA ukjh dks lHkh {ks= rFkk fn'kkvksa esa iw.kZ:i ls 

mUufr djus dh Lora=rk Fkh] blhfy, ml dky esa ukjh dh çfrHkk rFkk Kku viwoZ vkSj vn~Hkqr 

FkkA ml dky esa ukjh ds vanj fopkj'kfä o vkRecy ds lkFk mlds O;ogkj esa 'kkyhurk] fouezrk 

                                           
*  
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Fkh rFkk çHkko'kkyh O;fäRo Hkh FkkA ifjokj o lekt esa ukjh dk LFkku iq#"kksa ds leku vFkok dqN 

LFkkuksa esa iq#"k ls Hkh Js"B Fkk rFkk nsoh Lo:i dks dbZ LFkkuksa ij iq#"k nsorkvksa ls T;knk 

'kfä'kkyh fn[kk;k x;k FkkA L=h ?kj dk çca/ku o fu;eu djrh FkhA ifrozrk L=h dk nsoh rqY; 

lEeku FkkA dU;knku ds le; ekrk dh mifLFkfr vfuok;Z ekuh tkrh FkhA oSfnd ;qx L=h o iq#"k 

nksuksa dks gh bPNkuqlkj fookg dh LorU=rk FkhA fL=;ka bPNk vuq:i viuk thou fcuk fookg 

fd, f'k{kk esa O;rhr dj ldrh FkhaA oSfnd dky esa gh L=h dh 'kfä :i esa LFkkiuk gqbZ vkSj og 

'kfä :i esa iwT;uh; cuh L=h dks /ku] 'kkS;Z vkSj Kku dh vf/k"Bk=h crk;k x;k gSA   

Hkkjr dh ukfj;k¡ çkphu le; ls gh mPp ugh vfirq mPpre f'k{kk dks xzg.k djus okyh 

jgh gSaA vFkoZosn ds vuqlkj ckydksa ds Hkkafr ckfydkvksa ds fy, Hkh f'k{kk dks xzg.k djuk vR;ar 

vko';d crk;k x;k gS vkSj ckfydk,¡ czãpkjh dk ikyu djrs gq, vyx vyx fo|kvksa esa ikjaxr 

gqvk djrh FkhA vk/;kfRed Kku ds {ks= esa Hkfxuh] vi.kkZ] ,di.kkZ] eSuk] lefr vkfn dU;kvksa dk 

mYys[k çkIr gksrk gS vkSj 'kk;n ;gh dkj.k jgk gS dh mUgsa fonq"kh dgk tkrk jgk gSaA bu fonq"kh 

ukfj;ksa esa ?kks"kk] yksikeqæk] eS=s;h] lqyHkk vkSj xkxhZ vkfn vU; dbZ mngkj.k Lo#i gSaA _Xosn ds 

n'ke e.My esa ?kks"kk dk o.kZu Li"V :i esa çkIr gksrk gSA vikyk vkSj jkse'kk ds lkFk lw;Z iq=h 

lw;Z us ea=ksa dh jpuk fd;kA _Xosn esa _f"k vxLR; vkSj mudh /keZiRuh _f"kdk yksikeqæk ds 

leqæ Hkkafr vxk/k Kku dk o.kZu gesa Li"V :i ls çkIr gksrk gSA blh çdkj _f"kdk xkxhZ dk 

o.kZu çkIr gksrk gS dh tc jtk tud vius jkT; esa ;K dk vk;kstu djokrs gS rks mles _f"kdk 

xkxhZ Hkh mifLFkr gksrh gS vkSj os ;kKoYD; _f"k ds lkFk laokn djrh gS] ftlls muds vxk/k 

fo}rk dk ifjp; ges çkIr gksrk gSA 

mu fnuksa ukfj;ka tks v/;kfidkvksa ds :i esa f'k{k.k nsrh Fkh mUgsa mik/;k;k ds uke ls 

vfHkfgr fd;k tkrk FkkA O;kdj.k&vkpk;Z ikf.kfu us Hkh mik/;k;k ,oa L=h in okyh fL=;ksa ij 

çdk'k Mkyk gSA muds vuqlkj Nk= rFkk Nk=k,¡ ,d lkFk f'k{kk xzg.k djrs Fksa 

bfrgkl dks ns[kus ds ckn ;g irk pyrk gS fd gekjk oSfnd bfrgkl fdl çdkj ukfj;ksa 

ds çfr ltx ,oa tkx:d Fkk vkSj ml le; fdl çdkj ukfj;ksa dk çfrfuf/kRo f'k{kk ds 

lkFk&lkFk vU; dbZ eRoiw.kZ LFkkuksa ij iq#"k dh Hkkafr FkkA vkt ns'k ds iqu#Fkku ds le; esa iqu% 

mlh Lof.kZe bfrgkl dks ,d ckj fQj nksgjk, tkus dh vko';drk gS rkfd ukjh tkx̀fr rFkk 

muds çfrfuf/kRo dh ygj 21oha lnh esa ldkjkRed :i ys rFkk lekt esa mudk ,d fof'k"B 

lEekfur LFkku gksA 

 
lUnHkZ % 
1- euqLe`fr 3@56] çHkkr çdk'ku] fnYyh- 

2- euqLe`fr 3@57] çHkkr çdk'ku] fnYyh- 

3- nsoh egkRE;&ekdaZMs; iqjk.k] xhrkçsl xksj[kiqj] mÙkj çns'k - 

4- cynso mik/;k; % laL—r lkfgR; dk bfrgkl] 'kkjnk eafnj] okjk.klh- 

5- jkefoykl pkS/kjh % laL—r lkfgR; dk lekykspukRed bfrgkl] eks-c-] fnYyh- 

 

*** 
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Understanding Hollywood Period Films W.R.T 

Cultivation Theory

Monika Sharma
Assistant Professor, Delhi School of Journalism, University of Delhi

There are numerous intersecting points between cinema and history. It occurs at a 
point or junction focusing upon two points where the history has been made and where 
it’s been perceived, as in what present audience perceives out of a particular film. At some 
instances cinema has been called as an agent of history. In the beginning, it was considered 
as a tool to measure scientific progress. The trend of making historical films has already 
begun a long way back such as in England the filmmakers have shown Queen Elizabeth 
with her empire, in France they were based on the productions of Bourgeoisie such as 
various institutions, means of transportation: train. At that time fictional films were used 
as a tool of propaganda and as a result of which the leaders of the society started using it 
in the same manner.

Over 1200 films were released during the time period from 1950 to 1959. All the films 
made during the fifties have generated a big challenge that how to do justice with the 
original history and according to the statistics the production of these movies involved 
over 300 directors, 400 producers, more than 500 scriptwriters and numerous actors, 
dancers, designers. Filmmakers have utilized all the possible material and the practice 
of reconstructing the sets has got evolved. The story which a movie has shown and the 
recreation of events somewhere or the other have reinforced the way how the same 
events of history are been portrayed in another film. This has given birth to new and 
wide variety of narrative techniques which were further used by various filmmakers to 
produce period films. Later on, various filmmakers started using different stories from the 
past to reconstruct them and present them to the audiences. A wide range of films was 
made such as Titanic, Cleopatra, Alexander, the Patriot, Gladiator, Chicago etc.

Apple
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Titanic was a movie which was one of the biggest hits of the year 1997 and has collected 
the highest gross collection. It was directed by James Cameron, Leonardo DiCaprio, and 
Kate Winslet. The movie was based on the sinking of a huge ship named “Titanic’. It was 
applauded for the picturization and was also nominated in 14 categories out of which 
it has won Oscar for the best picture and best director awards category. It has also won 
11 Academy awards along with many other awards. On the other hand, according to 
Jennifer Rosenberg, there are some facts which are still unknown to the audience and the 
film has got failed to represent and showcase. These are lifeboat drill was got canceled, 
The Titanic had its own newspaper, lifeboats which were known to save people’s lives, 
were not launched off and also were not filled to their capacity, boats were closer which 
were meant for rescue.

Another Hollywood period film was Elizabeth, released in the year 1998 and was 
directed by ShekharKapur. This film has got great critical acclaim and has won many awards 
like academy award, American society of cinematographers for best cinematography, best 
picture and best director by Toronto film critics association and best performance by an 
actress by the golden globe. This film was based on the conflicts happening at the times 
when Elizabeth has become the Queen of England, between the ruling Protestants and 
Catholics and who were out to regain control. This film was nominated for 7 categories 
but has won only one and that was for best makeup. Gladiator, a movie by Ridley Scott in 
the year 2000 was the biggest hit of the year. It is a story of a Roman soldier who later on 
becomes a slave and after training rose to challenge the empire. It has won 5 Oscars and 
great fame.

Troy is another movie which came in 2004 by Wolfgang Petersen, starring Brad Pitt, 
Eric Bana, and Orlando Bloom. It was nominated for Oscars and was worldwide hit 
commercially and was critically acclaimed. 

According to Ranciere, whatever is being represented filmicly in period films is an 
aspect of the historical past, the possibility emerges for viewers to engage deeply and 
critically, and quite possibly to embrace new political commitments, both in past and 
in future. As the society is getting evolved and the invasion of so many new things like 
technological advancements, one should understand the fact that with the changing 
society the thinking and academic level of historians are also getting changed day by day. 
So it’s not necessary to represent the history through a transparent frame, as in receptive 
techniques of people vary from one to another and so filmmaker is allowed to portray the 
history according to his interpretation. At this instance, the term ‘Narrative Construction’ 
comes into the frame.
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Historical films are considered as an influential source to depict historical events 
as they have ever happened. Many times audiences of such films link themselves with 
the characters been portrayed in them and start feeling that they have a stake in events 
depicted. Usage of voice overs in period films has helped filmmakers a lot to make it 
commercially viable. But foreign writers, on the other hand, do not rely on such films 
to gather information and most of the times they use to ignore this genre as according 
to them the period filmmakers do not take the history serious enough.  All the possible 
techniques like editing, inserting music, voice over are into the period films have made 
them more popular and commercially hit worldwide. It can be easily understood from 
here that period films do not comprise of history only, rather it is a package of songs, 
melodrama, narrations etc. Some movies were based on various fights been happened 
between various kings and rulers, so the usage of weapons is another aspect of Hollywood 
period films. In the present day society, no one is that much familiar with the history such 
that he/she can actually represent the original history as it is. So, it’s clear from the fact 
that with the changing norms and values of society, the definition of period films is also 
getting changes and the present filmmakers and historians have a belief that whatever 
period films showcases is something which is based on somebody’s own understanding 
of that particular historical event. 

“Historical films, both drama and documentary, derive their popularity from criteria 
they share with narrative history”, asserted by Rosenstone.

“The past is a foreign country; they do things differently there”.L.P.Hartley, the Go-
Between (1953).

David Lowenthal, in his book titled, The Past is a Foreign Country, remarked that 
‘it is no longer the presence of the past that speaks to us, but its past’. This thin line 
distinction underlines the pleasure of the period film, in which ‘the Past’ resonates in the 
present through the visualization of past, and its intimate signs. The period film stages 
a return to a place and time whose codes may seem strange and, more often than not, 
irrelevant. However, period objects and practices are a source of continuing fascination, 
which accounts for the genre’s enduring popularity. A period filmmaker tries to utilize 
each and every form of material available on the respective topic. Adaptation of various 
literary works into a fiction film is one of the key aspects of period films. Books and 
novels can be considered as the key contributors in making a period film. To analyze 
the content and credibility of period films knowledge of literary works of varying types 
of various time periods is very necessary, which then helps to compare the films based 
on them. Period film is nothing else than applying conventions of cinematography to 
conventions of history. Traditional scholarship on film adaptation has been caught in a 
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reductive opposition between the original and its illustration. The numerous discourses 
analysis which was done on fidelity has dominated the debates on around film adaptation 
since the beginning. In the present context, ‘Fidelity’ refers to the critical activity within a 
hierarchy of cultural values that assesses above all the adaptation degree of likeliness to 
the original.

The combination of photographs and texts presented to society especially by the 
media became a powerful tool for influencing opinion and thereby both history and 
historiography. The trend of making period films has begun with the period film named 
Pride and Prejudice (Joe Wright, 2005). It was a mainstream production with ‘classic’ 
literary credentials. In this Austen’s novel has become part of repetitive visual figures 
which; given a consistent identity through genre, function as a generative template for 
new films. The modern period film has changed unifying heritage label inadequately and 
has also changed the post phenomenon: post-national, post quality, post heritage and 
postmodern. The period film has increasingly followed the principles of sophistication in 
showcasing their films visually, but on the other hand, it is increasingly difficult to put 
down according to national traits of style and content. Its agenda also become diversified 
and even more dislocated.

The period film’s iconographic obviousness and instant readability disguise the fact 
that the genre mobilizes an array of visual forms that have their own genealogy and are 
first are foremost self-referential. Here ‘Realism’, can be defined as, its own historical 
origins as one of the more philosophical regimes of writing through the evidence of the 
photographic ‘having been there of things’. The period film’s descriptive mode (identified 
by Higson as the spectacular ‘Heritage Space’, opposed to narrative space. The historical 
film thus articulates spectatorship as ‘a kind of dialectic between a “realist” quest for the 
referential awareness of and pleasure in the artifice of the film.

According to Laura Bushell of BBC,” it is a benchmark film for both Indian cinema and 
cinema grandeur in general; ‘Mughal-e-Azam’ is epic in every sense of the word.”

In 1955 paullazarsfeld and elihukatz evolved two-step waft theory. In keeping with 
this concept, the media disseminates its data into wonderful degrees. The energy of media, 
therefore, is oblique and is reduced with the aid of the have an impact on of opinion 
leaders.

1. Opinion leaders (first hand receivers of media content )
2. Then those opinion leaders bypass on their interpretations to the audiences 

similarly to the real content material produced by media.
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3. Here, term ‘non-public affect’ comes into the body, which intervenes between the 
media’s direct message and audience’s ultimate response to that message.

4. Opinion leaders play crucial position in getting human beings to alternate their 
attitudes and beliefs.

The identical concept can be carried out to the Hollywood additionally, as in filmmakers 
acts as opinion leaders, which transforms the literary works into a visual format. At the 
same time as making a movie sometimes, filmmakers use their personal attitudes along 
with the real paintings being available, which actually justifies the invasion of the time 
period ‘non-public have an effect on’.

The book, ‘Screen Adaptations’ by Geoffrey Wagner, states three basic adaptations of 
cinema:

1. Commentary adaptation: It is a type in which originality is altered according to the 
purpose and intentions of the filmmaker.

2. Analogy adaptation: This type signifies an altogether different form of work which 
has a little similarity to the literature.

3. Transposition adaptation: This form assures that whatever the screen visions, all 
will be close to the literature.

Conclusion

Fulfillment of a period film doesn’t depend upon the accurate representation of history; 
inside the current era, duration movies are made with a brand new trend of intentionally 
the use of anachronistic elements with the intention to make it movie more relevant to a 
modern target market. Equal is with movies like a Knight’s Story, Marie Antoinette and 
Vanity Fair. Each the two former movies have modernized the periods they represent 
with the aid of placing rock tune into them. Conceitedness truthful, then again, attracts 
notably on the references to Bollywood to explore the giant impact of India on the British 
Empire at some stage in the 19th century.
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Unaware or Smart Shoppers of Online Content

Monika Sharma
Assistant Professor, Delhi School of Journalism, University of Delhi

With the expanding use of PC innovation and the Web in instructional settings, online 
assets including electronic diaries are rapidly picking up grounds as an essential hotspot 
for references. Such online instructive interests can result in genuine outcomes if Clients 
don’t appropriately credit the proprietors of protected innovation they use. The motive 
behind this online robbery and copyright infringement module was to increment the 
consciousness of online robbery and copyright infringement to eventually figure out the 
utilization of techniques to keep away from infringement for understudies.

New advancements make it simple for everyone to download and utilize innovative 
work, from numerous points of view, for example, motion pictures, music, articles, books, 
and workmanship. In any case, in a quick paced online culture, it’s anything but difficult 
to disregard copyright law, which raises two most issues: written falsification and theft. 
Written falsification implies utilizing another person’s thoughts or words without crediting 
the source and imagining they’re your. Theft is the unapproved use, proliferation, or on 
the other hand sharing of copyrighted or protected material – ordinarily music, films, TV 
shows, and programming. Although a few youngsters may feel they reserve the privilege 
to take and utilize anything they find online without giving credit to its maker or paying 
for it when fundamental, the Internet is definitely not a free-for-all. Be that as it may, 
teenagers first should be instructed by the way, they can employ copyrighted work. For 
instance, realizing that they have to get consent previously utilizing copyrighted work, 
and figuring out how to appropriately refer to the work they use, are great initial steps to 
being deferential computerized makers and shoppers.

Literary theft and robbery are two extraordinary parts of copyright encroachment, 
and extensively we can characterize literary theft as the allocation of someone else words 
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or on the other hand thoughts without appropriate authorization or affirmation, while 
robbery alludes to the huge scale generation of entire books, regardless of whether in print 
or electronic structure, to substitute for genuine duplicates. Literary theft is a term with a 
long history, furthermore, it is as, yet the term of decision for contemporary revealing of 
copyright encroachment, as we have seen as of late in the Dan Brown situation where even 
the prominent papers have utilized the word ‘literary theft’ in their features as an insulting 
that they except to be generally comprehended. However ‘copyright infringement’ is a 
dangerous idea in copyright law, and legal counselors appear to need to avoid it.

On the off chance that you take a stab at discovering ‘written falsification’ in any of the 
driving reading material on protected innovation furthermore, copyright, you will find 
that it simply is not there. In the past decades, we experienced PC infections, interference 
of intensity, attacks of security, digital erotic entertainment, and numerous robberies.

Unoriginality includes duplicating material, either word from word or as a reword, 
from anything going from books, to web locales, course notes, oral or visual introductions, 
lab reports, PC assignments, or imaginative works. The cutting edge idea of literary theft as 
unethical and innovation as a perfect developed in Europe just in the eighteenth century. 
Presently we can check written falsification of research content, numerous devices are 
accessible on the web to check the inventiveness of research work. While a few actualities 
might be seen as normal information, the introduction of those actualities is viewed as the 
one of a kind work of a creator. Once more, when utilizing the language or expressions of 
another, you should appropriately recognize his or her work.

The present postmodern world, managed by electronic devises and broadband web 
has seen a change of home stimulation into another dimension of moment, quick and 
expansive accessibly of substance (for example films, music, recreations, books). All the 
while, the improvement of new conveyance channels occurred, enabling customers to 
stream any advanced substance continuously without the need to store such substance on 
hard drives (for example Compact discs, DVDs, PC and substance drives), inferable from 
quick infiltration of web around the world Unmistakably digitalisation influenced the 
manner by which numerous enterprises make and appropriate their substance .

The issue of piracy and plagiarism has been disturbing since inception and matter 
of scholarly trustworthiness inside advanced education has gotten impressive attention 
in the writing over ongoing years. Falsifying and robbery are steady, across the board, 
worldwide marvels that have tested chiefs and researchers for quite a while. The most 
recent gauge from the Worldwide Chamber of Commerce (ICC) demonstrates that the all-
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out worldwide estimation of duplicating and robbery could achieve a stunning pinnacle 
of $1.7 trillion before the finish of 2015 (Economics 2011). Since trademarks have been 
utilized deceitfully to both mislead buyers and fulfill their optimistic, status-chasing buys, 
the simplicity with which electronic information can be duplicated and dispersed through 
the Internet has prompted a pestilence of robbery. 

Duplicating and robbery hit a wide range of item classifications: extravagance 
merchandise, style merchandise (clothing and frill), CDs and DVDs, PC programming, 
cigarettes, valuable stones, toys, charge cards, auto and plane parts, accommodation 
merchandise (child recipes, cleanser, toothpaste, condoms, and so forth.), manures and 
pesticides, medicinal gadgets and pharmaceuticals, and so on. Unapproved items are 
normally conveyed through disconnected channels, for example, road merchants, bug 
markets or shopping centers. This conventional commercialization requires a physical 
vicinity between the dealer and the purchaser, it might be said restricting, at any rate 
physically, the uncontrolled spread of illegal merchandise. Be that as it may, the appearance 
of the Internet and of  advanced innovations (shared P2P systems) has cultivated the 
online conveyance of fake products and the illicit sharing and downloading of substance 
merchandise, so to ten times the extents of the wonders.

Customers need to recognize the presence, the negative outcomes of and the dangers 
that the buy of a fake/pilfered great create for themselves and for society in general. 
Accordingly, specialists consider forging and theft as trying zones that should be 
additionally investigated so as to discover potential answers for such hurtful episodes. 
Among these works, the most tried item classifications are physical items (generally design, 
brilliant, extravagance merchandise; content items: CDs, DVDs, Software CDs) in addition 
to their computerized adaptations (online conveyance through P2P systems or unlawful 
downloading of substance, data products—music, motion pictures, programming). 
The aftereffect of every one of these commitments is a divided, various and frequently 
conflicting writing that does not have an intelligible fundamental structure. Thus, there 
is a need to combine the surviving information on duplicating and theft in request to 
encourage the comprehension of the wonders while additionally helping supervisors in 
their regular battles against them.

Theft and counterfeiting activities not just influence the private privileges of protected 
innovation holders and their attending monetary and moral interests, yet additionally 
hurt national economies and social structures. Subsequently, it is required to comprehend 
the entire trap of robbery and written falsification, so as to look for arrangement. 
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Counterfeiter copy content both deliberately and accidentally, so it is imperative to set up 
the stage and isolate the customers of substance admirably. Additionally, there is stern 
need to investigate the issue and actualize burning guidelines and guidelines, which are 
applicable in today’s world.

It is very imperative to make a clear distinction between what is counterfeiting of 
content and how does, one can stay away from getting involved in legal activities. Users 
themselves do not have a concrete understanding of what could be the tentative outcomes 
of committing such acts. 
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Credibility of Period Films:   

A Case Study of Jodha Akbar

Monika Sharma
Assistant Professor, Delhi School of Journalism, University of Delhi

A period film is a genre of films which attempts to showcase the happenings of a 
particular time period. These films have been given some kind of improvisation in terms 
of making it more entertaining and the directors have used and still use all the possible 
developments in filmmaking by costumes, set designs, VFXs etc. This provides an ability 
to replicate the history in a more entertaining manner. Nowadays techniques have also 
evolved, which plays a major role in making the film a big hit and audience friendly. All 
of these techniques from shooting till adding special effects allow the audience to have 
a joyful journey into that particular time period and on the other hand, it shows that the 
filmmaker has achieved his goal behind making such kind of films.  

Now supposedly one film is a big hit, it does not mean that its facts are also been 
accepted from the whole audience. In last decade many period films have been produced 
in the Bollywood industry, like Asoka, Jodha-Akbar, Padmavat, Manikarnika etc. Via this 
paper, I would like to differentiate and bring some clarity on the debate of period films 
being credible. 

Generally films are one of the tools of entertainment, people watch them to seek 
pleasure and gratify their needs. Films comes in a variety of bouquet, you get to see 
numerous genres and types of films. Period film is one of the genres, it has a rich history 
and numerous films have been made. Directors from all over the world have produced 
period films, but we will narrow down the horizon to Indian context only. Indian film 
industry is known across the globe as Bollywood. Period films can be categorized into 
two main subcategories. It can be either an attempt to realistically depict a historical event 
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or usage of real history as a backdrop to create new characters that in reality that have 
no historical basis. The first category can also be classified as Biopic and examples of 
these include movies like Gandhi, Padmavat, Manikarnika, Manto etc. The second type of 
period film gives birth to new characters, which tends to fit into a particular time period. 

As an instance, hollywood has given a remarkable hit films which has used the 
emotional appeal and content of the actual ancient event of the sinking of large. Many 
other films which are not based totally on any unique ancient subject, in a while, which 
ends up in a film primarily based on the fictional paintings of authors like Jane Austen, 
William Thackeray, or Charles Dickens. A duration movie like sense and sensibility has 
depicted the term thoroughly wherein the author Jane Austen wrote however does no 
longer confer with “actual” ancient characters. Period films can also be listed as a exclusive 
subclass of diverse time durations showcased by using movies. Movies like chinese sword 
era movies, medieval movies, or movies representing the romantic generation may also 
all be subcategorized under the heading of period movies. A period film once in a while 
may even tend to attain in addition lower back in time, to prehistory to comprehend what 
life could have been like a number of the early human beings as in movies like extended 
family of the cave endure or Mel Gibson’s Apocalypto.

Period films in itself have a unique place in all forms of major cinema be they historical, 
fantasy-mythology. India is full of history, legends, and myth. The trend of making period 
films has been started a long way back, out of which Kurosawa has made awesome films 
set in Japan. But he was not alone who has tried to recreate medieval Japan on a celluloid 
film. Many films have been made which became classics worldwide. The Samurai Trilogy 
is one of them. 

The first-period film which has started the trend of making such films was Raja 
Harishchandra, in 1913 and it was the beginning of golden age of Period films. Another 
film was Dilip Kumar’s Yahudi which has showcased romance between a Roman Prince 
and a Jew girl, played by MeenaKumari. It was set in Imperial Rome. As time was evolving, 
period films were also evolving and even up to 70’s there were numerous moments which 
has proven the excellence of such films. Mughal-e-Azam, love story of a Mughal Prince, 
Salim, and a court dancer Anarkali, in spite of the great opposition from the great emperor. 
The outstanding music, performances of the actors and extremely lavished glamorous 
representation of characters has made it a great hit of that time. Taj Mahal and Pakeezah 
are two other movies of the 60s, which has continued the trend of making historical films. 
As Hindi cinema was evolving in terms of making such films the Regional cinema has 
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also started using the history and Indian Myths to make films. For example, Tamil cinema 
has made some great and memorable historical films such as Manohara. Later on many 
series, of historical dramas have also been made which were counted amongst the major 
hits in Tamil industry.

Some years later Indian cinema has started transforming in terms of showcasing 
romantic, fictional movies like the birth of Angry young man and other prominent Credits. 
But in recent years it started off with the invasion of a series of movies which were based 
on the times when India was under the influence of British Raj. Bhagat Singh and Hey 
Ram were some of them. But, Lagaan, on the other hand, had a predictable story with a 
very talented cast and excellent picturization.

The film is a period film or not is dependent on all the aspects like the costumes, 
music, sets. Many critics have said that whenever Hollywood Scriptwriters lack Scripts 
they opt for making Period films. Many have also felt that making a period film is a very 
tough job for both the filmmaker and the actors as the present actors are not familiar with 
the attributes of the past hence unable to imagine the expressions of that particular time 
period.

The trend of making such films is not a new concept; rather it has started since the 
India Cinema was born. Numerous well-known directors and filmmakers have started 
making films based on the reconstruction of historical events. India is considered to have 
a rich stock of stories related to histories and so later on, it has given the filmmakers a 
new concept to make films on. The trend of making period films in the Indian cinema has 
begun in the early 20th century out of which some has gained great popularity and been 
applauded for the work been done in such films.

Raja Harishchandra (1913) by DhundirajGovindPhalke also known as DadasahebPhalke, 
was one of the pioneers of the silent feature films in the history of Hindi cinema. The 
film was based on an epic of Mahabharata. It was a silent film and was remarked as the 
beginning of the ‘golden age’ of Indian period films. Another which came as a period film 
was ArdeshirIrani’sAlam Ara in 1921. It was the first talkie of Hindi cinema industry. This 
was mainly fantasy with a king and was based on a play by Joseph David. In that era, the 
trend of a straight adaptation of events and other materials was so common and so the 
movie was also a representation of the drama. As the movie was the first talkie film, it was 
applauded by the audience as well.

The stories were now not constrained to India itself; as a substitute a film named 
Yahudi based on a love tale of a roman prince and Jew lady become made. It suggests 
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that filmmakers had been seeking to recreate each and every tale, Indian or overseas with 
a small pinch in their knowledge of the identical to make a period movie. Even up to 
Nineteen Seventies films were persisted to be made in large numbers and in the year 1960, 
Karimmudin Asif’s Mughal-e-Azam has come. It became a large hit of that time and has 
some of the greatest abilties of that point together with the writers, transcribers, actors, 
singers and above all the director himself. This changed into the second out of three films 
been made on muslims at that point. If we have a look at its ancient accuracy then it became 
made with far greater interest to detail and accuracy then most different Indian ‘historic’. 
The screenplay of the movie has routinely related the target market to the movies, such 
become a scene in which the map of india turned into proven and a voice over changed 
into performed; this has given spectators a feeling of watching ‘voice of India’. Akbar 
was an extremely good king which has given the concept of ‘the divine religion’ and the 
identical historical accuracy is maintained in both the period movies showcasing Akbar, 
one is the Mughal-e-Azam itself and different is AshutoshGowarikar’sJodha-Akbar.

Asoka was another period film which showcases a skilled and great warrior, dreams 
of becoming a great king one day. It came in 2001, directed by Santosh Sivan. According to 
director’s interview to BBC,” he was a brave prince, an obedient son, a lover, a husband, a 
father, an ambitious king and most importantly, a man who won everything only to lose 
it in his search for eternal peace.”

Shahrukh Khan, well-known actor of the Indian cinemas has played the role of a 
protagonist in Asoka because according to the director of the movie he was the only man 
who could portray the many transitions that the warrior king went through and could do 
justice to the role of great king Asoka.

But with the passage of time, the number of period films has also got increased such 
as Bhagat Singh, Hey Ram and some were based on Mahatma Gandhi and other national 
leaders. Lagaan was another movie which got so popular; it was a movie which seemed 
to have a British relevance, but in reality, it showcased one of the aspects to solve disputes 
between Indians and the Britishers with the help of a cricket match. For making o good 
period film the filmmaker needs to be an old fashioned storyteller at heart not like a person 
who build fantasized worlds in the minds of the audience.

Historical Accuracy

If one talk about the historical accuracy of a period film there are two terms which one 
should know before going to the conclusion. Mainly there are two terms “Historiophoty” 
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it is basically the representation of history according to one’s thought and perception in 
the form of images and filmic discourse, another term is “Historiography” which deals 
with the representation of history in the form of verbal and written discourse. According 
to Robert Rosenstone, “Is it possible to reform and translate written account of history 
into an audio-visual program without losing a significant amount of actual content?”

According to a great saying, a picture speaks more than words, here, it means that 
visual representation of historical events is a better medium to convey messages rather 
than going through written histories. Same is true in the case of cinema as well but, it is not 
necessary that whatever cinema shows is the actual depiction of history. Many scholars 
have felt that whatever period films represent, can never be called as the actual history as 
it’s not possible to showcase each and every aspect. So both forms of history have benefits 
of their own and can both can never be compared on the same grounds. Likewise, some 
information can only be represented by visual images and some can be understood only 
by reading the original literature.

Images can be considered as one of the aspects on which period films can be made, 
as in a verbal story and imagic story are two different things out of which images can 
be accepted as an authentic source as compared to the verbal narration of events. But 
Rosenstone, on the other hand, insists that there are some things which can be represented 
in films in a better way such as landscapes, emotions, dialects as compared to mere verbal 
account. Many of the films which were made in India had to face a lot of problems as in 
people have protested for the content been shown 

In movies. One movie which has faced a lot of opposition from the audience is, 
AshutoshGowarikar’sJodha-Akbar. Some of the main points are:

1. The portrayal of ethnic Rajput people in the movie was criticized by members of 
the Rajput community as misleading, politically motivated historical revisionism 
that minimized Rajput history. However, the producer moved the Supreme Court 
by challenging it later; the Supreme Court of India lifted the ban on screening the 
film for now in Uttar Pradesh and some towns of Uttarakhand and Haryana. The 
court scrapped the Uttar Pradesh government ban as well as similar orders by 
authorities in Dehradun in Uttarakhand and in Ambala, Sonepat, and Rewari in 
Haryana.

2. During January 2008, one has witnessed the acts of breaking glass panes, disrupting 
the screening of film Jodha Akbar, as a part of protests by sections of Rajput and 
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Khsatriaya community against this film. They claim that this film insults their 
community honor! Some Governments banned this film, the ban which eventually 
was lifted by the courts.

3. The arguments of those opposing the film are on the overt ground that film is not 
historically accurate, according to them Jodha was Akbar’s daughter in law, not 
his wife.

4. In communal view of society, the community honor is located in the bodies of 
women, ‘our’ women are to be protected from others and ‘their’ women are to be 
dishonored as a revenge of ‘their’ violating the honor of our women. 

5. History is a vast ocean of events. History is an arena which has been interpreted 
by the elements according to their political agendas. In the film under discussion, 
it is sure that there was a matrimonial alliance between Mughal kings and Rajput 
princesses, it is sure that Akbar did have Rajput wife/wives. It is also sure that 
the interaction of Hindu Muslim, Mughal Rajput cultures peaked in the times of 
Akbar and did maintain its tempo later also irrespective of the ruling kings being 
fanatic or tolerant. As such this film comes as a refreshing interpretation, very 
much needed in current times.

6. History seems to be a multi-edged phenomenon. It has two different aspects as 
in on one hand events and on the other interpretations. Historian’s job is to select 
which events should be shown in which manner. The issue is not that whether 
Jodha was wife or daughter in law of Akbar, the issue is in identity-based politics 
of current times, the marriage of a Hindu woman’s marriage to a Muslim is not 
acceptable. 

Conclusion

From the above mentioned points, now it is clear that recreation of historical events 
does not mean representation of characters and events in a folded manner, whatever a 
filmmaker decides to depict, it should be something which can be later on accepted by 
every type of audience. Thus, it’s necessary that whatever a period film portrays, it should 
be cross-checked with Historians, so that their credibility could be maintained.

Ashutosh Gowarikar, in his movie Jodha Akbar, has used the phenomena of 
commentary adaptation where he has chosen the name, Jodha Bai, out of Harkha Bai 
and others as according to him audience knows the name Jodha. Santosh Sivan has used 
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analogy adaptation in his movie Asoka (2001), as in according to him the film was meant 
to entertain the audience. K.Asif has produced the Salim-Anarkali love story onto a 
celluloid film, Mughal-e-Azam (1960) and has utilized that transposition adaptation, in 
terms of depicting the actual reality. To check the credibility of a period film, critics play 
a very important role and audience considers being the one on whom, the whole fate of 
movie depends. If films don’t have music, then it may tend to make audience bore, so 
period films have also started putting songs in between the sequences. Due to songs, 
many period films have gained huge popularity and has won numerous renowned film 
awards as well. 

Filmmakers have had to go through the original history before making a film, but 
due to the demands of the present day audience, they incorporate some kind of masala to 
make it more entertaining. It results in making a historical film less credible in terms of its 
content and it is the reason why audience does not want themselves to rely on these films 
to understand history and consider it as a medium to authenticate facts and information. 
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Changing Trends in Journalism

Monika Sharma
Assistant Professor, Delhi School of Journalism, University of Delhi

Liberalization is the relaxation in the policies and guidelines of the government in a 
democracy. A liberal society can function without a democracy but a democracy cannot 
channelize itself without liberalization. In due course of time, both liberalization and 
democratization have transformed journalism completely to what it was earlier (the only 
source of accurate/baked up news).

Trends in journalism have changed drastically. Earlier the people had access to limited 
newspapers and a few could afford radio. And they blindly trusted them to be the only 
source of news. But today when a person reads a newspaper he never thinks, “Is this what 
I meant to read, or was this story worthy enough to be a news?” Hardly anyone ponders 
upon the content of the news story. News of national importance is hardly given so much 
importance which it deserves, rather the news channels believe in increasing TRP’s and 
hence they focus on sensational news giving it good 30 minutes time slot and they relegate 
the news related to bravery of soldiers or loss of lives, national festivals etc. For example, 
when some actress of the Bollywood industry gets married, then the only buzz in the 
news media is , will she change her surname or not, what has she worn at her wedding 
etc. Media covers such stories putting in to good amount of time and space to make it a 
cover story, neglecting other matters of national and social impetus. 

Reporting today is, in a word, dynamic. Paper readership has gone down essentially 
as online uses of news-casting have turned into the standard. Broadcast reporting, while 
still pertinent, is currently grafted into recordings and connected to sites, for example, 
YouTube, internet based life outlets, for example, Facebook and Twitter and individual 
online journals. Numerous news organizations currently effectively endeavor to coordinate 
multimedia techniques, for example, video, audios or photographs into pretty much 
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every story. Notwithstanding these new techniques for media utilization, the capacity to 
produce and independently publish news is currently in the hands of anybody with a web 
association and a couple of fundamental apparatuses, making another power dynamic 
between conventional news sources and resident columnists. Radio news still lives on 
through projects, for example, NPR (National Public Radio), however now concentrates 
less on breaking news and more on examination and human intrigue content.

There has additionally been a changing pattern in the manner news is conveyed 
through the telecom houses. The news inclusion has changed from the already long stories 
to which were offered previously, to short and to the point reports. The news inclusion 
puts together more with respect to the image or film of the real occasion as opposed to a 
story by the writer about what occurred. The newspapers are additionally adjusting this 
pattern as they highlight more on the photos then the long articles recorded as a hard copy. 
This pattern has turned out to be well known as the watchers are really ready to get an 
unmistakable portrayal of the occasions that occurred. The news channels have likewise 
been associated with the ongoing pattern of bundling data. These days, the news fuses 
articles and inclusion that will engage the readers much as they give information. There is 
joining of news about the mainstream famous people, occasions and the side shows of get-
togethers. This is significant in keeping the group of spectators engaged when viewing 
the news. In doing as such, news revealing in news coverage has turned into a method 
of excitement moreover. Analytical news-casting has turned out to be prominent in the 
present announcing enterprises.

The commencement of citizen journalism is another very prominent trend in 
journalism where the citizen cover the news story themselves or are eye witnesses to the 
incident, hence citizen journalism are more accurate and authentic. Indian Hindi news 
Channels in like AajTak. NDTV, IBN7, Star News all have access to citizen journalists. 
Online journalism is another commendable change in journalism which is most imperative 
aspect of journalism which provides minute to minute details and current status of news 
on the internet. Many TV channels own their websites which provide Live TV and all 
news stories well segregated in detail. For example Times group has a portal which owns 
newspapers, channels and blogs.

Blogs are another means of new age journalism which is all about maintaining an 
online diary about the events occurring and making news. They also account for feedback 
from the people which makes it a source of two way communication besides mass 
communication. Commonly, blogs are non-commercial. Numerous individuals simply 
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share their experience and information with their pursuers. A few bloggers post writings 
and recordings about their adventures, pastimes or interests. Others simply appreciate 
being in the spotlight and demonstrate their photographs, works of art, models, gems, 
vehicles or garments. Numerous individuals use writes as close to home journals. They 
expound on their regular day to day existence and ordinary occasions and issues. A large 
number of bloggers inform the crowd regarding their pets. As you see, non-business 
blogging is a particular leisure activity that causes individuals express something to the 
Internet people group, gain distinction and kill time. 

Business web journals are totally extraordinary. The chief motivation behind business 
blogging is profiting. Almost every fruitful organization has its very own blog that 
publicizes its products and ventures. They educate the crowd about deals, unique offers, 
and spic and span items. Such sites publicize items in a particular and non-individual way. 
They pull in open consideration with amazing substance, photographs, and recordings. 
Surely, every blog is created by a strong group of journalists, advertisers, and architects 
who make straightforward yet exact writings and magnificent photographs. There are 
additionally autonomous bloggers who publicize different products and ventures and get 
cash from various organizations for this deliberate advancement.

Radio journalism is yet again a very leading and wanted (popular) stream in 
journalism where earlier the radio was only used for announcements or speeches but 
today it has better scripts, digital telecast, better coverage of latest news and maximum 
public interaction due to availability of radio and every user’s smartphone. The vibe of 
promptness provoked another propensity for checking out the radio to discover what was 
happening on the planet, and the 1930s were set apart by enhancements in the creation 
of radio news. Releases were drafted in language that was less ‘artistic’ and rather 
increasingly fit to the ear. Magnetic – thus moment – recording innovation arrived, and 
the BBC step by step liberated itself from a portion of the confinements that the legislature 
and paper industry had forced. 

When journalism started, the news stories were very few but elaborated and only 
the eminent leaders wrote or owned newspapers. But today there are news agencies like 
Reuters, PTI, etc. which provide news to all channels, newspapers, magazines, etc. to 
maintain the quality of news, but news is no more unique on each channel.Archives and 
e-papers have also become the highlights of journalism where websites display free access 
to newspapers having their own websites like TOI, The Hindu, DainikJagran etc. own 
archives.
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Investigations and sting operations in journalism have also gained momentum because 
the viewers believe in evidence and eye witnesses with proofs. The news presently joins 
insightful documentaries with the writers going covert inside the enemy territories and 
giving selective reports. This new pattern in inclusion of the investigative journalism has 
truly helped in revealing and uncovering offenders in the general public. The writers 
these days are assuming an additionally including job in their reports and examinations. 
The writers are getting individual with their interviewees and this is significant in the 
credibility of the reports. This new pattern has empowered the watchers to get the chance 
to comprehend the news surprisingly better not at all like the days when they needed to 
depend on essentially what was being said on the news. It is viewed as that, a great writer 
will consistently be a decent columnist regardless of the substance of his report.

The technology whether in print or television have advanced with better printing 
techniques unlike telegraphs used in pre and post-independent era, and digital and 
satellite transmission of news with better audio/visual quality of news. 

Press democracy and liberalization have made journalism more open to criticism 
and has led to mass of activating interests of people. Earlier people used to be passive 
users of media content but as the time has evolved, it has transformed them to active 
ones. Nowadays while consuming the online content or any form on news content, every 
individual maps and calculates the ratio of propaganda to truth in a story. However on 
the other hand, users who does not have any sort of access to any kind of medium, tend 
to believe the stories presented to them in platter. 

In a vote based nation like India, while surrounding strategies, the necessities of 
the last and least special man ought to likewise be taken into thought. Disclosing to the 
general population why a choice was taken is similarly significant as taking a choice. On 
the off chance that we utilize the print media effectively and successfully we can achieve 
this two-way correspondence. Government and numerous different associations become 
insignificant and dictator in light of the fact that the principle office that ought to make 
and set up the two way correspondence conceivable – The Media – has not satisfied the 
objectives. There are events where they have acted as indicated by the interest of the 
occasions even at the expense of their own interests. Yet, cases are numerous that tell 
stories of absolute recklessness with respect to this media.

Trivialization of news is a typical practice with of papers to undermine the significance 
of news things as per their personal stakes. By giving trivialized version of an occurrence 
or truth the pursuer is prevented an unmistakable picture from claiming it. Serious issues 
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must be given due weightage and reality. It is an essential standard of media morals. From 
writing to show, news things must be treated with getting to be significance. Be that as it 
may, a few papers play down them or streamline them so as to defend egotistical thought 
processes of the media proprietors or to adjust to journalists intrigue. A few papers show 
checked bias for certain shades of assessment while choosing news and articles for their 
exceptional versions or material for publications to the interests of the general public. This 
inclination is exceptionally hindering.
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Deconstructing Farmer Protests in 
Delhi (2021) : Counter-Narratives 

and Misinformation on Social Media 

Namit Vikram Singh Surbhi Tandon 

I. Introduction 

The paper explores the debates revolving around "Farmers' 

Protests" post the approval of threefarm acts (1. Farmers' Produce 

Trade and Commerce (Promotion and Facilitation) Act, 2020; 2. 

Farmers (Empowerment and Protection) Agreement on Price 

Assurance and Farm Services Act, 2020; 3. Essential Commodities 

(Amendment) Act, 2020 by the Parliament of India in September 

2020. Facebook, which acted as a forum for promotion and 

sensitization about the event, also experienced the emergence of 

dirferent counter-narratives and its circulation on the platform 

Cung the protest movements by the farmers as unconstitutional and 

4ganst the welfare of the state. Most of the counter-narratives 

PrOduced on Facebook projected the farmers' movement as an 

Eressive and radical protest against the government. Stories of 

POuceclashes, public disturbance, etc., were propagated through 

OC1al media platforms (Badola, 2021). An interesting observation to 

the case of India's ongoing Farmer Protests (2020-2021) is 

Facebook has been one of the social media plattorms 

umental in both propagating and countering fake news, 

Sinformation about farm laws, and the protest movement. ne 

countering false narratives, and keeping a 
connection with the 

aging on almost all social networking platforms and their IT Cell en organizers of the movement have been overwhelmingly 

COun 
has been laying a significant role in dispelling 

misinformation, 
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individual protestors 
and their supporters alike (Ranjan. 202 

the stories of 

misinfomation 

icultural sector in India has always remained a 

tical topic and therei has been a discrepancy in terms of 
es on the effectiveness of Facebook in 

The 

how it has helped in countering 

against the farmers protest movement and 

sensit 

at 
licy 

formulation 
and its incompatibility ground level 

resulted in farmers protests across 
what kind of entation which has 

ounter actions of the stat 
amongst the people in Delhi, India. 

The case of farmers protests in India post-indenen 

ced from 1947 onwards. The expansion of 

naative it nelped in shaping up against the 
timelines. owever, the "Farmers Protest (2020-21y" has 

state 
different 

and unique from the past events because of the 
been 

endence can 
farming lands 

er in which social media has been utilized for developin 
anner 

ent counter-narratives both supporting and criticizing the 
its different stages (Kronstadt, 2021) (Kilgo and the beginning of land redistribution post-194 witnessed a and 

period of This was further fueled 
movement 

at its differe stages 
g8 

Harlow, 2021). 
nts of both the counter-groups and the government on 

The paper, therefore, is significant as it presents the protest from the landed classes. 
by the 

adoption of the "Green Revolution" in 1967 for self-sufe ciency in 
arguments of 

food grains. Unfortunately. the "Green Revolution" had ook and how the platform has been helpful or challenging in 
very 

handling the concerns of fake informai 

about the social cause in Delhi, India. 
concentrated impact on the Indian agriculture sector as 

of Punjab and Haryana witnessed a high rate of agricultural 

due to high land fertility. 1991 was observed as a timeperiodh 

ushered the growth of agricultural markets across India due to 

economic policies of globalization, liberalization, and privatization 
However, in the process of complete adoption of these policies 

local traders and agricultural entrepreneurs failed to keep up with 
the growing competition and witnessed a decline in the agricultural 

markets. Further, in 2006, farmers in India protested over the slow 

growth of agricultural markets which failed to provide adequate 

demand for produce which resulted in corruption and illegal trading 

of commodities. In 2014 with the change in the political regime, a 
lot of promises were made for agricultural reforms but nothing 
substantial took place to boost agricultural markets (Kumar and 

Sethi, 2017). In 2020 with the recession in agricultural markets due 
to the Covid-19 pandemic, a lot of wholesale markets failed to 

provide the options for trade for the local farmers. The fear of 

declining demand followed by the passing of new farm laws tueica 

the farmers' protest movement across parts of Punjab, Haryana, 
and Delhi which further escalated to the western part of ua 
TES. Ihe protest movement was largely within the outskirts or 

Delhi covering the following borders namely: 

and sensitizing the public parts 

Amendments in Farm Laws and Farmers' Dissent 

The Indian agricultural sector has had different degrees of 

state (govermment) support in the form of agriculrural policies for 

financial support, safety nets, subsidies and injections, and 
measures for adopting new technology and inputs. Farmers in India 
have been able to take advantage of both the government and the 

market support across different states. However, in 2020 the Indian 

agriculture sector experienced severe economic shocks created by 

the pandemic of Covid-19 in the form of declining market 
demand.Even the government support failed to provide a basic 

degree of sustenance to the farmers. This shock was further 

complemented by the amendments in the farm laws during the 

winter session of the Parliament in September 2020 (Curtis, 2021). 

new 

Three core laws namely 1. Farmers' Produce Trade and 

Commerce (Promotion and Facilitation) Act, 2020: 2. Farmers 

Empowerment and Protection) Agreement on Price Assurance and 

Farm Services Act, 2020 and 3. Essential Commodities 

Amendment) Act, 2020 were introduced as ordinances during June 

VU and in the winter session, they were passed as official acts 

rough voting. One of the primary concerns that emerged from 

mendments amongst the farmers was the government s 

don towards privatizing the agricultural sector and exploiting 
TS for agricultural produce. They also felt that the 

(a) Dhansa (b) Ghazipur 
(c) Harevli (d) Jharoda 

(e) Mungeshpur (f) PiauManiyari 
g) Singhu (h) Tikri 
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government's 
inclination 

towards further 

uencing the agriculture 

delivery of the produce as per the buyer's quality standards.The act 

aranteed price in the contract. Further, a body comprising the 

further corporatizatic 
focused on the legal agreement between the farmer of the amendment that 

agricultural 
sector may 

lead to an increased control for big and the bus 
outlined the condi 

usiness 
owner der contract farming. The agreemen 

corporate 
players in influe 

(Curtis, 2021). 

ce and pricing dition for production of farm products and the 

change any condition after the farmer in order to limit the scope timeperiod of the contract can ear to maximum of 5 years with a clear reference of 

ce Trade and 
contractual agreement with 

for 
exploit ation by the buyer. The 

The very 
first act, namely, The Farmers' Prod 

ed that the buyer cann 

Commerce 
(Promotion and Facilitation) Act, 2020 liminated 

7 

the 
option of Agriculture 

Produce Market Committees (A 
role of such committees was to ensure that there 

price fluctuations regarding agriculture produce in a 

will have to pay a tax. Before the 

The are no extreme 
vary fro 

regulated market. Further, if any farmer wishes to sell the produce outside Appellate Authority (Collector or 
Collector) will handle the matters of dispute regarding any private trader, he/she 

ricultural laws were amended, most 
Additional Colle 

such agreements 
within 30 dayvs. 

Sub-Divisional 1agistrate and the 

of the agricultural 

was bought and sold primarily in the APMCs. These rOduce 

regulated by the state govemment. It required a license for tr 
were Lastly, the Essential Commodities (Amendment) Act, 2020 

traders to purchase agricultural produce from the APMCs. It hasized on the contro over production, supply, and distribution 
The central government may regulate 

was a 

regulated market-like setup where farmers could brine 

produce for sale. As for the farmers who could not 
transportation of their produce, they would sell their commodities 

to any private trader at market price. APMCs had an advantage in 
ensuring price protection to the famers which acted as a safety net 

in the case of financial shocks. However, the government over a 

period of time felt that APMCs have begun to operateas monopolies 

and have started promoting corruption within the regulated 

market.The government felt that there was a dire need for a policy 

revision to address the issue (Lerche, 2021). 

of certa food commodities. 
or or prohibit the production, supply, distribution, trade, and 

commerce of food items 

onions, edible 

circumstances such as (i) war, (i) famine, (ii) extraordinary price 

rise and (iv) natural calamity of grave nature The central 
gOvernment argued that through this act they can even include new 

commodities when its need arises. The act also highlighted the 
imposition of any stock limit on agricultural produce based on price 

rise in the market. This condition on regulating the agricultural 
produce by the state did not exist earlier and farmers felt that their 

independence to carry out their agricultural operations may get 
compromised through the 
agriculture markets. 

including cereals, pulses, potatoes, 
oilseeds, and oils, only under extraordinary 

The government argued that "Farmers' Produce Trade and 

Commerce (Promotion and Facilitation) Act, 2020" will provide a 

barrier-free trade in agricultural produce outside the boundaries of 
an APMC and will not imposetaxation on any farmer who wishes to 

sell the produce outside the state-regulated market at a fair price. 
However, the farmers in parts of Punjab and Haryana argued that 
the act will be advantageous for the rich and big farmers who will 

have more choices in selling to private traders. Further, for small 

and medium farmers, they will have to depend entirely on 

market price for the sale and purchase of the produce which can De 

subjected to financial shocks. 

government's predominance over 

The Indian farmers' dissent towards the above-mentioned 
Tarm laws was primarily seen as an outcome of fear that the 

removal of APMCs may also lead to the removal of minimum 
SUpport prices which was earlier being provided to them. No 
Pnvate trader will be willing to purchase the produce at a minimum 
upport price thereby creating scope for monopoly n the 
gicultural markets. They further argued that 80% of farmers in 

COuntries were small farmers. They have very limited 
andholdings and in case of any financial conflicts with the pnvat yrs, they will not be able to challenge them in courts aue 

on ne Farmers (Empowerment and Protection) Agreement 
nce Assurance and Farm Services Act, 2020, was ano 
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The tableab 

rged on the offi 

Ove is a record of the various discourses that ge of "Kisan Ekta Morcha" the farmers 
rotest 
mergedn 

group 
on Facebookand how they 

d 
tackled 
Morcha" 

falsenarrativ visualmedia in the form of "live feeds" or video actual events occurring during the protest 

ough the use of 

records to 
showcase the 

movement. 

Tmage I : Kisan Ekta Morcha Page 

KISAN.EISTA MORCHA 

Kisan Ekta Morcha 
akisanektamorcha S (780 revew3) Communty 

organisation 

Home Reviews Aout,Videos More 

Source shorturl.at/itzB0 

Image II: Kisan Ekta Morcha 

MOR EKTA AN EK 

been pae 

fa 

ANRTA MGRCHA 

Kisan Ekta Morcha 

Source: shorturl.at/itzB0 
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The page. 
created in December 2020 on Faceho. 

eing eftectively operated due toa lack of knowled swideo feed to the supporterS and other users on Dokover the falsenarrat that had shaped claiming the 

about the presence of anti-social elements entering the protest 
the leaders of the movement,stated thatfarmers need to be 

as to how tn 

released a Iiv 

utilize the platfomm and norance towards the counter-narrati Ves 

heing shaped on soCal media against their protest movemen radical. The video feed cautioned the 
ement to be violent and 

However, when the protestors realized the impact that socin 

narratives were creating against their ofTline protest mow. 

untering the 

causing harm to the participating public. Rakesh Tikait 
da sites and 

one of 

on their guard and ie ouard and remain Vigilant at the protest site regarding any 

thev hegan utilizing the platform to present facts and counto 

licious group entering the protest sites. He further said that 

false namatives that were circulati on Facebook. The page saw 

protesting rmers need to guard 

heir farmlands.Abhimanyu Kohad on 20"October 2021. dispelled 

momentum in information flow and active engagement 

different users from January 2021 onwards and the timeline 

September 2021 to November 2021 reflects how the series 

events by the protestors were projected to the public through soial 
media. The given timeline is alsO important as it witnesses a lot of 
false and counter-narratives aimed at breaking the sustainability of 
the movement. It also includes facts presented by "Kisan Ekta 
Morcha" on their social media account as to how they were 
sustaining the movement through cultural activities and mobilizing 
the support of the public through the presentation of correct 

With these sites similarly as they guard of 

the rumours being spread that there was a heavy police deployment due to protestors being violent and aggressive towards the police and damaging public property. Dr. Darshan Pal on 29th October 2021 debunked the misinformation that some anti-social elements had entered the site and police had to resort to the use of batons on 

es 

farmers to control them. 

B. Breaking the Myth of Farmers Accepting Corporatization of Agriculture Markets information. 

A. Breaking the Myth of the Movement being Radical and 
Violent in Nature 

The leaders of the protest movement on 12h November 2021 

Kisan Ekta Morche 

0A 

Darshan oa 

Abhimanyu Kohad through Facebook Live on 19thSeptember 
Source: shorturl.auitzB0 

2lexplained the secio perils of the corporatization of the agriculture 
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c. Breaking the Myth of Revival of Khalistani Movemen 

through Farmers' Protest 

The protest movement was discredited on Facebook by 

government supporters that it was reviving the 
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estricted for a specific period of time which led to a decline resdioital presence. The interesting fact to highlight here is 

Figure 4 

Language for Hashtags 
mOst of the government supporters on Facebook linked farmers with Khalistaniterrorists Indian 

#missingindira extensively (Kelated to Late PM Ms. Indira Candhi and her approach in curbing Khalistani Movement in lndia in the 1980s) to express the need for a radical step in 
eutbing the protest movement and attempting to give 
validation to the false narratives that the movement was an act of seditionthrough Facebook. To counter the false 
narratives, the protest group used #Modi Planning Farmer 
Genocide to express the harsh approach of the government 
in subduing the movement but the hashtag was severely regulated leading to its low digital presence. The government 
also regulated the hashtag #shoot which was used to justify 
that shooting the farmers would be the best possible 
intervention in curbing the protest movement. The hashtag 
was later removed completely from Facebook to project that 
the government was concerned about the farmers. 
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The above data indicates the following facts: 
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"Farmers' Protest Movement (2020-21)" was by the Indian 
youth within the age bracket of 25 to 34 years. Most of the 

communication regarding 

conveyed in English and then in Punjabi to cater to both local 

and international audiences. 

V. Conclusion 
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digital presence of the farmers' movement was helpful in terms of 
Sensitizing the people through facts and mobilizing the public for 
Support. However, due to the high rate of transfer of information 
on Facebook and the creation of false narratives, the protesters roup faced the challenge of dealing with large data. The factors 
Ch benefited the protestors on Facebook were high levels of 
arency in presenting facts and allowing a public forum tor 
COuntability and verification of information. Thus,it can be seen 

the farmers protests was 

2. The rising digital presence of "Kisan Ekta Morcha" on 

Facebook from January 2021 onwards has led to ising 
Support for the farmers' protest movement against the 

amendments in the Indianagricultural laws. The hashta 

handle of #standwithfarmerschallenge, #farmersprotest, and 

#kisanektazindabad had the maximum digital presc 
presence on 

Facebook which complements the actions of "Kisan Ekta that a high degree of participation was observed in the favour of the farmers on Facebook through the presentation or vennadic 
Morcha'" in bursting false narratives about farmeisP 

rotests 

through their live feed videos. 
3. Despite the digital presence of the protest movement, References: Ome 

Badola, A. (2021). Digital sites of protest: Farmers' protest in 

Retri rom https:/ljournals.uic.edu/ojs/index.php/spurlarC 

of the false narratives such as associating farmers 

Khalistanis, #kisankhalistan, #arrestrakeshtikait, 

d 

with 

and 
Indi 

but d the construction of a collective idenity on Facebook. 
#Inissingindira did emerge from January 2021 due to the government's intervention, the e 

were 

view/11862 hashtags 

218 Juni Khyat July-December 2021 SSN 2278-4632 
July-December 202 

ISSN 2278-4632 Juni Khyat 219 



2Bhowmick. 

N. 
(2021). 

"1 

Bought" 

Protests. Tim.Com, N.PAG 

N. (2021). 1 Cannot Be ntimidated. I CannotBe 13. 
Narayanan,. 

(2021). Understanding Farmer Protests in 
India. Academics Stand Against 

journalasap.org/index.php/asap/article/view/15 

Leading Poverty, 10), 137-144 htr India's Women Famers The 

Curtis. J. (2021). armers protests in India 

Retrieved from 

Neogi.A.S., Garg. K. A.,Mishra, R. K.,Dwivedi, Y. K 001 

14.imCnt analysis and classification of Indian farmers' protest International Journal of Information 

and agricultural 

https://rescarchbriefings.files 9226/CBP-9226.pdf using twitter 

Management Data Insights, Volume 1, (2). 

anian, S. (2021). Farmers Protest: A roadmap for the opposition. 
Retrieved from https:i/www.epw.in/node/158343/pdf 

Ih Sethi, A. (2021). One Year Later: Reflections on the Farmers 
Protests in India, HAU, Journal of Ethnographic Theory, Vol. 11 

(2)869-876 

data, refoms. 
parliament.uk/documents/CBP-92 

Implication 
for farmers. Retrieved 

sagepub.com/doi/labs/10.11l77/09763996211030884 

Gill.S.S. (2021). New farm acts and emerging market forms https://joumals, from 

5Hariow. S.. &Kilgo, D. K. (2021). Protest News and Facebo-

Engagement: How the Hierarchy of Social Struggle Is Reha 
on 

& Mass Communication Media. Jourmalism 

665-691. 
Social 

17. Singh, N. (2021). Agrarian Crisis and the Longest Famers' Protest 
in Indian History. New Labor Forum (Sage Publications 

Inc.), 30(3), 66-75. https://doi.org/10.1177/1095796021 1036016 

https://doi.org/10.117/ Quarterty, 98(3), 

L0776990211017243 

6 Kilgo. D. K.. & Harlow, S. (2021). Hearts and Hahas of the Publie 

Exploring How Protest Frames and Senument Influence Emotional 
Emoji Engagement with Facebook News Posts. Joumalism 

1627-1647. 

18. Singh, T., Singh, P., &Dhanda, M. (2021). Resisting a "Digital 
Green Revolution": Agri-logistics, India's new farm laws and the 
regional politics of protest. In Capitalism Nature Socialism (Vol. 

32, Issue 2, pp. 1-21). Informa UK Limited. https://doi.org/ 

10.1080/10455752.2021.1936917 

Studies. 22(12), https://doi.org/10.1080/ 
1461670X.2021.1908840 

7. Kisan Ekta Morcha (2021). Retrieved from https://www.facebook. 19. Sutherland, W., &Jarrahi, M. H. (2018). The sharing economy and 

digital platforms: A Review and research agenda. Intemational 
Journal of Information Management, 43, 328-341. 

com/search/top'g=kisan tc20ekta%20morcha 
8 Kronstad K.A. (2021). Farmer protests in India. Retrieved from 

https://www.everycrsreport.com/files/2021-03-01 R46713 ebdat 
9f83 d497596ef2e8004d084 dbadc9796el.pdf 

2. Tarafdar, M., & Kajal Ray, D. (2021). Role of Social Media in 

Social Protest Cycles: A Sociomaterial Examination. Information 

ystems Research, 32(3). 1066-1090. https:/doi.org/10.1237 
isre.2021.1013 

9. Kumar, A. and Mehta, S. (2017). Deconstructing the enigma v 
recent farmers protests in India. Retrieved from https 

www.researchgate.net/publication/319328791 Deconstruelu 
the Enigma of Recent Farmers' Protests in India 

10. Lerche, J.(2021). Jat power and the spread of the farm pro. 
34940 

Namit Vikram Singh 
Assistant Professor, 

Delhi School of Joumalism, 

Northen India. Retrieved from https://eprints.sOaS.a University of Delhi, Delhi, India. 34940 

from www.mvnadkarni.com/files/Farmerse Movemens 

11. Nadkarni, M.V. (1987). Farmers' Movements n Movee 
Surbhi Tandon 

Research Scholar 

University School of Mass Communication, GGSIP 

University, Delhi, India. 

20in% 20lndia.pdf 
12 Naidu, S.C. (2021). India's Farmers' Protests: * largest protests in history? Dollars & Sense, JS4, 8-14 

sts: 
What's behind 

one 

O00 

220 Juni Khyat July-December 2021 021 

ISSN 2278-4632 
Juni Khyat 221 

ISSN 2278-4632 
July-December 202 

View publication stats

https://www.researchgate.net/publication/362231719


© Media Watch 10 (3) 762-770, 2019
ISSN 0976-0911 E-ISSN 2249-8818
DOI: 10.15655/mw/2019/v10i3/49835

Revisiting the Knowledge Gap Theory:
Dynamism and Risks of AI in Adaptive Learning
DURGESH TRIPATHI & NAMIT VIKRAM SINGH
Guru Gobind Singh Indraprastha University, India

Scholars have argued that the digital means of providing inter-disciplinary
professional programs can not only help in aiding the demographic dividend in
India but can also help in proper monitoring and motivation of the learners to
complete the programs which they have enrolled in digitally thereby, reducing
the knowledge gap within society. Despite the possibilities of a high dropout
rate, adaptive learning methods on digital platforms can be seen as potential
game-changers due to their ability to personalize learning. For a digital sound
platform to promote adaptive learning in India, there is a need to adopt a sound
digital learning model that can help the learners by providing academic aid and
also motivating them to develop an inter-disciplinary aptitude for greater
industrial integration. Adaptive learning with the integration of artificial
intelligence can be seen as a necessary and crucial step towards effective
learning. The paper focuses on analyzing some of the key e-content and e-
learning platforms such as e-PG Pathshala, UGC-SWAYAM, mooKIT (Open-source
MOOC Management Software), IITBX, ApnaCourse, etc. to understand their e-
learning model and to identify the parameters which are indicative of adaptive
learning and what more can be integrated to ensure that the learners are
equipped with complete understanding of inductive, deductive and discovery-
based learning. The idea of integrating AI in the learning model is a positive
step towards adaptive forms of learning. However, the challenge of noise in the
information can create extreme situations of incorrect assessment of student’s
performance, followed by the challenges of dealing with the emotional reactions
during the student’s progress. It is also imperative to understand as to how the
AI-driven model can be integrated to the discussion forum of such platforms
where a dynamic form of continuous communication can be achieved with the
students through AI and how it can help in better assisting them and guiding
them in the course of their performance.

Keywords: Artificial intelligence, adaptive learning, Knowledge Gap theory,
e-PG Pathshala, UGC-SWAYAM MOOCs.

The Knowledge Gap theory is a communication theory that was proposed in the 1970s by
Philip J. Tichenor, George A. Donohue, and Clarice N. Olien (Donohue, Olien, and Tichenor,
1970, pp. 159-170). This theory primarily focused on the information gap that existed within
society. The theory proposed that “as the infusion of mass media information into a social
system increases, the higher socio-economic status segments tend to acquire this information
faster than lower socio-economic status population segments. Hence the gap in knowledge
between the two tends to increase rather than decrease.” (Communication Theory, 2019). The
theory was seen as pivotal in the context of any society because media gradually began to be
identified as an information source that had the power to influence knowledge creation and
opinion formation. Unfortunately, the demerit of media as a form of technology was that it
was, to a greater extent, determined by the socio-economic capital of an individual.
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Historically, it was the stratum of the population well off in terms of socio-economic
capital that had access to media technologies first. It would come later on trickle down to
the rest of the sections of the society. As a result, the early adopters had a comparative
advantage over others in terms of access to information. This gap within society was
expected to expand with time as with the advancement in media technologies, the access
being costly would become concentrated to the creamy layer, and the rest of the population
will have to wait till the time the technology became competitive in terms of cost. Also, at
the same time, in this gestation period of waiting, the state of technology would not remain
constant and evolve into a newer and more advanced form. As a result, it was observed
that the gap would continue to grow within society. Even in terms of information services,
there would be an economic challenge as the technology would remain to be inaccessible
to everyone within society, and providing cost-effective information services on the available
technological platforms would not prove fruitful in the long run (Atkin, Fu, & Jeffers, 2017).

This theory was seen relevant for most of the developing societies such as India
because, in India, there is a wide disparity between the rich and the poor, which has also
affected the domain of media technology and its access. The Knowledge Gap theory is
considered to be crucial because there is a process of rapid digitization of information
that has taken place in India in the 21st century. This process has resulted in providing
different degrees of choices for knowledge creation among the population. However, the
demerit of this process is the fact that due to the rapidly growing freedom of choice in the
contemporary information environment, there may emerge an increasingly differential
distribution of knowledge between various socio-economic groups. This may create adverse
societal implications in the long-run. The primary focus of the policy-makers then comes
down to ensuring that the levels of knowledge formation amongst the demographic dividend
of the country remain fair. However, in the case of India, with the already existing structural
imbalances and unequal distribution of media technologies, it has contributed to the
rising gap of knowledge amongst the different strata of the population (Sheikh, 2017).

For instance, in the case of levels of literacy in India, the Census Data of  2011
indicated that the total levels of literacy in India were 778,454,1201 (approximately 74% of
the total population). Despite the rise in the levels of literacy, the numbers did not show
significant development in the domain of girl-child literacy, which was relatively low in
comparison with boys. The census data supports the above argument that the levels of
literacy amongst the women population increased by only 43% in comparison to men,
which was approximately 60% (Census of India, 2011).

Even the male-female gap in terms of effective literacy rate did not come down
drastically. It was 17% in 2011 in comparison with 22% in 2001. The decline was not very
considerable despite the growth in the overall economy in India. Even by looking at the
state-wise increase in the levels of literacy, states like Kerala, Lakshadweep, Mizoram,
Goa, Daman, and Diu, etc., had a remarkable growth rate (Census of India, 2011). However,
states identified as socio-economically backward such as Bihar, Chattisgarh, Jharkhand,
Madhya Pradesh, etc. witnessed a minor rise in the levels of literacy. Still, comparing the
statistics in terms of their decadal difference, the figures were not very promising (Census
of India, 2011).

Comparing these figures with the growth in the levels of per-capita income, it can
be seen that from the period of 2014 to 2017, per-capita income had increased by a mere
percentage of 0.77% (Ministry of Statistics and Programme Implementation, 2017). In
addition to that, the growth of higher education in India has been slow. For instance, there
are a total of 25,951 colleges2, out of which only 28% have been recognized (OECD Economic
Survey, 2011). The total youth population of India, which accounts for 242 million (2017),
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the number of recognized colleges lack the sufficient capacity to absorb them for higher
education. There is a major challenge in terms of providing the youth with a basic set of
skills essential to overcome the issues of unemployment and poverty (UGC Report, 2017).

The current statistics of the Ministry of Human Resource Development, Govt of
India, has pointed out that more than 8,00,000 students (2018-19) have enrolled in higher
education. Even the Gross Enrollment Ratio (GER) has increased from 25.8% (2016-17) to
26.3% (2018-19). Despite the increase in the number of colleges to 49,964 (2018-19)3, the
problem of recognized institutions still exists, thereby making the process of absorbing
the young population for higher education a challenge (Livemint, 2019).
Apart from that, the major concern in terms of higher education that is present is the lack
of proper industry-academia linkage. The courses that are running in most of the institutions
have not been upgraded with the changing market requirements. The course curricula are
incompatible with the industrial requirements. In addition to that, there is limited scope at
the institution level for garnering value-addition skills, which can be industry oriented.
There are also major challenges in terms of infrastructure. Most of the universities and
institutions operating at central or state levels are dependent upon the University Grants
Commission for grants and aids for any form of infrastructure-based development.

On the other hand, the colleges and institutions which are self-funded have an
exorbitant fee structure that limits the admission of the students, and at the same time, due
to its revenue model being profit-based, the scope for quality education becomes limited
in the long run. Also, both at the primary level as well as at the level of higher education,
there is a lot of political interference in terms of revising the course curricula either in
terms of the subject matter or reference material, etc. This has created frequent imbalances
in the system, thereby making the delivery of effective programs a challenge. There also
exist challenges in terms of research and innovation at institutional levels. Except for a
few engineering and management institutions such as IITs and IIMs, the degree of research
and innovation is inadequate and lacks the scope for future utilization. The engagement is
highly linear and faces challenges in terms of reliability and validity. Also, due to this
issue, there exist challenges in terms of acquiring government-based research grants and
fellowships. Most of the Indian institutions and universities lack quality publication of
research papers which can help in developing an international recognition. This, too,
complements the problem of acquiring funds for research and innovation. Further analysis
it is noticed that:
(i) There are issues regarding the management of resources as in most of the state

universities, there exists a financial crunch as the number of grants received by them
is not optimal. Almost 65% of the grants provided by the UGC are gone into central
universities, whereas state universities and affiliated colleges are only able to get
the remaining 35%. Although alternative channels for funds have been explored, still
in most of the state universities, they have not shaped up to the desired degree.

(ii) The other alarming concern in the case of higher education is the fact that the student-
teacher ratio in most of the universities and institutions, both central and state are
unbalanced. According to UGC, there are more than 16,699 posts vacant4 in different
central and state universities were 5,925 (35%) professor posts; 2,183 (46%) associate
professor posts; and 2,459 (26%) assistant professor posts remain to be vacant (UGC
Standing Committee Report, 2017). It is further complicated with the issues in
accountability in teacher appointments and the performance of the subject matter
experts in the long run. At present, there are no proper mechanisms for ensuring the
accountability and performance of professors in universities and colleges. The process
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of student feedback and improving teaching pedagogy is not taken very seriously
rather as a formality.

(iii) In addition to that, most universities also face a challenge in terms of maintaining
quality ranking in the long run. With the issues in quality assurance, institutions and
universities avoid taking long terms strategies that can ensure quality education.
They tend to adopt short term strategies that can help in gaining optimal ranking
(Sheikh, 2017).

With the existence of such complex structural problems existing in the higher
education system in India, the government has begun to explore alternative venues that
can help in leap-frogging the structural imbalances and help in providing a vast array of
professional courses which can help in strengthening industry-academia linkages.

Learning to E-Learning

Digital technologies post-globalization have brought about a change in the process of
learning through the convergence of time and space. The learner is no longer required to
exist in a defined structural space to develop professional learning that gradually translates
into knowledge. In India, most of the open and distance form of learning was based on the
model of the UK open university system. This process amplified with the emergence of
privatization and growth in digital media. This allowed for the development of programs
and courses which were diverse, inter-disciplinary, and based on the principle of 4 As
(Anyone, Anyway, Anywhere, and Anytime). It was observed that with the growth in the
professional sectors, there was a demand for services with distinct specializations, be it
technological service, mobile service, visualization, etc.  It was further observed that the
skill development avenues for value addition could not be expected out of every state or
central university and institution. It cannot be provided immediately. There was a need for
a model that can help in filling this skill and learning gap (Imran, 2012).

It was also observed that with the development of ICT and its applications, the
traditional methods acquisition, organization, and access of information had transformed.
It was witnessed in most of the developed societies where the employment market constituted
different types of information related activities along with a combination of traditional
and technological skills. This led to a greater emphasis on content development and
management, which could be delivered through digital media.

The notion of e-learning came into light in India post-1999. It was seen as a means
for providing choice based courses to the students for value addition. It initially began at
school level in the form of smart classes where standard course curricula of primary
education were being complemented with additional information in the form of visuals. It
later on, from 2000 onwards began to trickle down to business and professional sectors
where e-learning was utilized for cost-effectively training the employees. This approach
helped in revolutionizing the process of “learning at the doorstep” (Kawatra, 2006).

The focus on transcending from the paradigm of learning to e-learning was
primarily done to ensure that there is a plurality in terms of access and affordability,
followed by the provision of quality courses. In 2002, a committee was set up to look into
the shaping of  UGC-INFONET (2004). It was also focused on introducing the idea of e-
learning. UGC-INFONET focussed on providing access to scholarly literature available
over the Internet in all areas of learning to the university sector in India. UGC planned to
link all Indian universities and research and development institutes together with a strong
intranet network, which will ensure smooth and quick dissemination of information and
would be a major leap towards educational development in the country (Kawatra, 2006).
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In addition to that, another project that took shape in terms of delivery of online
programs in the field of sciences and other related professional courses was the National
Programme on Technology Enhanced Learning (NPTEL). It was funded by the Ministry of
Human Resource Development. The idea was first conceived in 1999. It was focused on
linking multimedia and web-based technologies to enhance the learning of basic sciences
and engineering concepts. The platform was launched in 2006. The process involved making
video lectures and broadcasting it through the Eklavya channel and also to develop a
repository of online learning material through the NPTEL website. NPTEL has more than 300
courses running digitally and has been undertaken by partner institutions such as IITs,
IISC, etc.  The primary focus has been in terms of designing and promoting e-learning
courses in professional fields and competing with international standards (Kawatra, 2006).
Even the Government of India has developed a project on making library access in a
digitized format, i.e., “National Digital Library,” providing free access to various e-books
and reference materials across different disciplines which can be used by professional
institutions as reference for open-education courses and programs. However, e-learning
in India is still gradually expanding as it is undergoing different degrees of experimentation.
In India, there still exists a greater reliance on the traditional forms of teaching. It is
changing but slowly. As a result, the shift towards e-learning is slow. The Government of
India has begun to explore different avenues through which professional courses can be
provided effectively through digital media. There has been the entry of private players as
well in the form of Udemy, Unacademy, etc. which are providing professional courses in the
form of e-learning. There are, however, certain design and structural challenges that can
be seen to slow the process of transcendence from the traditional form of teaching to
digital form of teaching. As a result, the degree of expansion in India in comparison with
the global figures is not very significant (Imran, 2012).

E-Learning Platforms and Engagement: Contrast and Comparison

There is a slow growth towards the adoption of different e-learning platforms. However,
the central question that remains to be explored is the fact that can such e-learning
platforms help in addressing the problem of a knowledge gap in Indian society? The answer
to this question is yes, but it is not linear. The approach to addressing this concern has to
be dynamic. In India, in terms of digital engagement, there are certain parameters such as
access to smartphones, which has reached a favorable figure of 800 million (2019) (Statista,
2019). Out of this figure, six hundred thirty million users belong to the category of youth.
Four hundred fifty million users out of the total figure are utilizing the Internet for
information access through smartphones. Post-globalization with the rise in the levels of
competition, smartphones have become easily accessible to the different strata of the
population. Thus what can be observed here is the fact that if there exist multiple platforms
based on e-learning and providing professional courses in a customized manner, then the
issue of knowledge gap can be addressed to some extent (Atkin, Fu, & Jeffers, 2017). However,
what matters is how the platform has been set up and what all options of customization it
is offering, which can provide an easy mode of learning cost-effectively. There exists criticism
in terms of how technology may create alternative degrees of knowledge, but also, at the
same time, arguments exist that through the exposure to professional information,
knowledge can be created, which can provide value addition in different fields. Even the
problem of socio-economic capital can be leap-frogged with access to cost-effective media
technologies and digital learning platforms (Atkin, Fu, & Jeffers, 2017).
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The other central questions regarding e-learning platforms are to understand
which type of e-learning model will suit best for Indian conditions and how they can be
implemented effectively? It is important to understand that the AI-driven model is where
the data through effective storage and efficient processing can provide predictions through
neural net algorithms and data-centric techniques to understand the levels of understanding
of different students and predict the future course of engagement for them in a far more
personalized manner. However, for this to effectively take place, there is a growing reliance
on quality data where the AI is initially data-driven in comparison with model-driven as
developing a model again is dependent on quality data. As a result, if the existing platforms
of e-learning do not provide a sufficient channel to utilize the data through the back-end,
the AI-driven model will see a finite set of operations that are minimalistic.
                        There is no denying in the fact that a complete AI-driven model is a pending
future in terms of e-learning, and researchers have already begun to work and employ
artificial intelligence technologies to develop more functional web-based learning systems.
However, not only do the existing data sets require extensive processing for minimizing the
degree of noise, but the technology is also expensive and requires extensive
individualization strategies to operate effectively. In addition to that, there is also a need
to ensure that the process of learning is adaptive (Hwang & Tsai, 2008).

Most of the e-learning platforms that are based on the principle of open-education
resources (OERs) utilizes the Sharable Content Object Reference Model (SCORM). It is the
most common occurring model which is based on content sharing and performance
assessment, which can be customized. However, the issues emerge when it comes to
providing a highly flexible and adaptive mode of learning. SCORM  faces certain limitations
in terms of providing a dynamic platform. For instance, e-PG Pathshala was launched in
2015 by the Ministry of Human Resource Development, Govt of India, and was supervised
by UGC-INFLIBNET. It was an e-learning platform that was launched under NME-ICT. The
platform provided access to more than 63 subjects, which included both inter-disciplinary
and disciplinary courses (UGC, 2019). The platform provided access to learning material
both in text and video format, along with self-evaluation assignments. The platform was
entirely based on OER and Creative Commons. The only demerit of the platform was that it
was not dynamic in terms of providing time-to-time feedback to the learners and nor could
it be made adaptive. The programs offered followed a uniform standard and did not have
the provision of the certificate of completion. The platform was based on the SCORM model
and was very linear in terms of engagement. The platform was designed primarily to provide
access to reference material, which was developed by the subject matter experts from all
over India in various disciplines and that too free of cost. However, because of the linear
engagement and lack of venues for adaptive learning, the platform had limited traffic of
users and learners (Hwang & Tsai, 2008).

The other model is the Modular Adaptive Learning System (MALS). This model of
learning provides different e-learning programs to be constructed in an individualized
and intelligent manner. It is based on an algorithm which enables an object-oriented
course framework. Here the learners are subjected to a specific learning object which is
supplemented with the course content followed by assessments. Incase if the learning
object fails to be achieved, then a new set of learning objects is formed, followed by course
material and assessments. This process continues until all the learning objects have been
fulfilled. The advantage of having this particular model is that it provides ample scope for
an adaptive mode of learning where the programs can be personalized as per the learner’s
requirements (Hwang & Tsai, 2008).

Tripathi & Singh
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In addition to that, there are other models, such as the “Wrap Around Model” and
“Integrated Model.”  The former model is linear and involves using existing materials that
are available and fixed. It also does not provide a dynamic way of conducting assessments.
e-PG Pathshala also incorporates elements of this model. The Integrated Model offers a
more fluid and dynamic form of engagement. It is largely determined by the individual and
group activities in the course.

The challenge that emerges here is that most of the government-run platforms on
e-learning are based on open source applications such as Google Course Builder. The
application, despite being effective and simple in terms of operations, lacks the dynamic
attributes which can enable an adaptive form of learning (Chauhan, 2017). By adaptive, it
implies how the process of learning can dynamically change with the change in the learning
objectives. This may be seen in terms of language, learning objectives, assessments, etc.
UGC-SWAYAM MOOCs is based on Google Course Builder and provides access to more than
100 professional and inter-disciplinary courses spread across different academic sessions.
The programs are designed in a standard manner, which includes four quadrants, namely
the e-content, video, self-assessment assignments, and learn-more. These quadrants can
be accessed as the learner progresses. However, the progression is time-bound and not
determined based on learners’ achievements and objectives. In addition to that, in case if
the learning objective has not been fulfilled, the course designer has to manually calibrate
the programs within a given period to provide some degree of adaptive learning. This can
be a challenge if the number of learners enrolling for the course is in great numbers. In
addition to that, the course does not provide the scope for changing the language at any
point in time. It depends entirely on the course designer. Even the format is uniform across
every module. Further, the model of evaluation is static. The assessment can be provided
through different means such as objective multiple-choice based or subjective writing etc.
However, each value has to be defined manually. It cannot be set up automatically in an
algorithm, which can make the process of assessment far more effective. As a result, the
biggest challenge that can be seen here is in sustaining the learners until the end of the
program. The majority of learners tend to leave in the middle of the program. Even NPTEL
and CEC  follow a similar platform for course delivery (Chauhan, 2017).

In comparison with the above platform, IIMBX provides a far greater engagement
when it comes to providing access to professional courses through MOOCs. It is based on
the platform, Open edX, which is a similar platform used by MIT for providing MOOCs
courses. It offers a range of customization features such as course content, course schedule,
and grading policy. The advantage which IIMBx provides in comparison with other
government operated open-source e-learning platforms is that there is a progression level
that provides the learner to constantly be in touch with his or her levels of progression
through the feature of “Insight.” This feature, in the case of UGC-MOOCs, is entirely dependent
upon the discussion forums, which are again driven by the course designer or coordinator.
The nature of engagement on IIMBx is dynamic in the sense that there is an integration of
both visuals and text. In addition to that, every unit involves a practical example and
assessment methods where the learner can test his/her learnings so far. Even the level of
progression for the learner is tuned to his/her pace. The discussion forum is personalized
for every course and learner. The discussion posts can also be filtered concerning the topic
in discussion to the learner who has raised valuable points during the process. Even the
interface for access is simple in terms of engagement (Chauhan, 2017).

The similar is the case of ApnaCourse, where more than 100 programs are
accessible in the domains of finance and business management to law and designing, etc.
The platform is not based on the open-source model yet provides the scope for personalized
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learning. The course designed on the platform undergoes different stages of quality checks
before it is made accessible to the users. Even this platform provides a simple interface in
terms of access to course material, videos, and assessment based assignments, which
vary depending upon the learning objectives. The advantage of this platform is that it allows
the learner to preview the course curriculum as well as the course structure followed by
reviews and feedback from the past learners. This helps in developing a sense of trust and
reliability on the platform. The learner can engage in conversation with the subject matter
expert, which can be either based on the forum or real-time (Chakravarty & Kaur, 2016).

The advantage that can be seen in all of the e-learning mentioned above platforms
is the fact that they provide some degree of cloud-based learning where the learner can
access the course anywhere and at any time. However, the challenge that exists in terms of
incorporating the process of gamification, which in the case of most of the government-run
open-source e-learning platforms lack. On the other hand, private-run e-learning platforms
such as Edtech and Next Education, etc. are based on experiential learning techniques and
incorporate artificial intelligence for providing personalized learning to the learners. This
mode of engagement follows the AI-driven model and is highly dynamic. It enables the
learners to engage with the learning problems and constructing meanings. Because of this
personalized form of dynamic engagement, the level of dropout rate is less in comparison
with government based e-learning platforms (Chakravarty & Kaur, 2016).

Notes

1 Retrieved from http://censusindia.gov.in/2011-prov-results/data_files/mp/07Literacy.pdf
2 Retrieved from https://bit.ly/2T3TbjH
3 Retrieved from https://www.livemint.com/education/news/india-s-higher-education-student-
population-grows-by-8-lakh-hrd-ministry-1569081600712.html
4 Retrieved from https://prsindia.org/report-summaries/issues-and-challenges-higher-educational-
sector-india
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Culture Centric Citizenship and Marginality 

Introduction 

Rs poner focuses on the aspect of understanding cultural marginality and the diferent debates 
revolving around the issue. In light of that, the focus is towards analyzing how the issues of cultural 
marginaliy are being addressed in the context of citizenship. The attempt is to explore the idea 
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margl citizenship that delves into the question of cultural marginality. The issues of 
wrginality are deep rooted and very much present in the social, economic and political spheres of 
the society. However, the rise of identity consciousness among distinct groups within the Indian 
society has led to the emergence of cultural front as a pivotal domain of attention. The assimilation 
of diferent cultural forms and the conflicts arising between the dominant and the vernacular 
cultural forms has developed areas of concern which have become organic to the issue of 
citzenship. As a result, it becomes pivotal to understand the overall impact it has on the society on 
the basis of the concerned issues. 

The paper is focused on understanding the concept of cultural marginality and the different debates 
revolying around the very issue. In light of that, the focus is also towards analyzing how the issues 
of cultural marginality are being addressed in the context of citizenship. The attempt is to explore the idea about cultural citizenship that delves into the question of cultural marginality. The issues of 
marginality are deep rooted and very much present in the social, economic and political spheres of 
the society. However, the rise of identity consciousness among distinct groups within the Indian 
society has led to the emergence of cultural front as a pivotal domain of attention. The assimilation 
of different cultural forms and the conflicts arising between the dominant and the vernacular cultural forms has developed areas of concern which have become organic to the issue of 
citizenship. 
Ihe cultural aspect of marginality was rarely given relevance earlier. Issues of cultural 
aiscrimination and alienation etc. were mostly associated with the social aspect of marg1nality tather than having an independent dimension of understanding. Gradually, it became evident that e cuitural aspect could no longer be sidelined and would have to be critically analyzed, as an 
naependent layer of marginality which is multi-fold. Cultural marginality is responsible for 
Benerating a feeling of deprivation within the individual which impacts his cognitive ability of Caung his identity in a situation of cultural clash between the dominant and vernacular cultural 
withs very feeling is also responsible for impacting his social, economic and political role within the SOciety. Such issues of marginality are evidently present in the urbanized settlements due 

to the process of cross-cultural exchange. It is important to dwell upon the cultural factors of 

citizenship. 

tany as these elements also reinforce themselyes in the social space and affect other aspects of the society namely social, political and economic. These issues can no longer be understood or analyzed in the form of sub-set rather it is necessary to critically engage them in a separate, individual space and then try to thread the linkages it has with other domains. It is also imperative to understand that such issues of marginality do not remain largely confined to the minorities but rather affects each and every individual in the society. Therefore, the concen emerges as to how the 
marginality created within the cultural space can be solved or addressed from the viewpoint of 
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bas been changing with time. However. The notion of citizenship has not been uniform; rather 
scholars like Toby Miller (2001) have argued that since citizenship is multifaceted and its differeni 

layers namely social, economic and political can be easily distinguished and defined. He theraf 
asserts to the importance of cultural layer of citizenship which should also be identif 
independently. He dwells into the notion of cultural citizenship and explains its focus on 
maintenance and development of the cultural lineage through customs, language and positie 
acknowledgement of difference in and by the mainstream. To him, the cultural citizenship is 
essential in safeguarding the cultural rights of the individuals and providing greater scope for 
engagement by protecting the citizen's access to his socio-cultural heritage. Cultural citizenchin 
be essential in understanding the problem of cultural marginality and how to approach to the 
solution rationally. It is because neither political nor social notions of citizenship are able to capture 
the idea and scope of cultural marginality and the dignity. As a result, the reliance on there on 
cultural citizenship is greater. 

Understanding Marginality and Citizenship 

The concept of marginality was first coined by Robert Park in 1928. The very concept has had a 
historical significance in terms of evolving the sociological thinking. The term marginality may 
have ambiguous implications but Robert Park has tried to explain it from the perspective of 

marginal man. He questioned as to who is a marginal man? How can one be identified as marginal? 
Marginality is generally seen as a situation rooted in socio-cultural, political and economic spheres 
of the society where disadvantaged people struggle to gain access (societal and spatial) to resources 
and full participation in social life. In other words, marginalised people might be socially,. 
economically, politically and legally ignored, excluded or neglected, and are therefore, vulnerable 
to livelihood change (Gurung and Kollmair, 2005, pl0). Specifically, it can be understood as the 
temporary state of having been put aside of living in relative isolation, at the edge of a system 
(cultural, social, political or economic) in mind, when one excludes certain domains or 
phenomena from one's thinking because they do not correspond to the mainstream philosophy' 
(Gurung and Kollmair, 2005, pl0). It is interesting to note that marginality is closely associated to 
the psychological attributes of an individual i.e.. the fear or threat of being sidelined or excluded 
which can gradually manifest a form in any existing sphere of the society. Also degree of 
marginality cannot be exactly identified numerically as such a complexity can exist within a 
community which may be high or low in number. Confining the issue of marginality to a specific 
domain would be ethically wrong as marginality is deep-rooted and multi-dimensional. It may have different forms existing within the society but these very forms will do share a common overlapping ground. 

JULY- DECEMBER - 2017 

Gurung and Kollmair (2005) in their work "Marginality: Concepts and their Limitations a largely identified marginality into two broad categories of spatial and societal marginality. Societal marginality 1s largely incepted and reflected by the unpleasant social conditions of people. The very conditions can be in the form of poor livelihood options like lack of resources, SKls OPportunities, poor to no participation in public decision-making process, lower selise community and poor self-esteem. People within this category are the Ones who are usually 
discriminated against, stigmatized and ignored or suppressed on the basis of race, gender, age, 
culture, religion, ethnicity, occupation, education and economy. 
Spatial marginality, on the other hand, revolves around the issue of geographical remotetco 

39 

area from major community habitats. Here the scale seems to be the important factor for 
consideration. Marginality here can be expressed in terms of exclusion from a wider established 
societal base due to incompatibility with the pre-laid conditions of entry. The individual here may 
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Assimilation (Munir, 2013, p 19), 
properly address the identity issue of different groups involved in the process of cultural 

Conclusion 

VOL.- 8, ISSUE- 1-2 

It can be well understood that the 0ssue of cultural marginalization has risen gradually with the 
change in the structure of society and cannot be sidelined over other societal issues. It is, therefore, 
essential to criticaly understand the roots of its cause and taking active steps in curbing its spread. 
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Culture, Communications, and Propaganda Model: An Opinion 
Namit Vikram Singh 
Assistant Professor 

Vivekananda Institute of Professional Studies 
GGSIP University, New Delhi 

The articles "Culture, Communications, and Political Economy" by Peter Golding & 
Graham Murdock and the "Propaganda Model" by Edward Herman and Noam Chomasky 
address the common concerm ofhow media as a tool for informative purpose is being mostly 
used for the fulfillment of private gains. Their critique is embedded into the perspectives of 
political economy of propaganda which demonstrates the interface between the state, media 
and public. 

In the "Propaganda Model", Herman & Chomsky highlight the importance of mass 
media as a system for communicating messages and symbols to the general populace. They 
highlight how media controlled by few, projects a deceptive portrayal as a spokesman for firee 
speech and general community interest which entirely, it is not. The control on ownership of 
media in few hands and the industry tiered, where the top tier deciding the ules of the game is 
clearly highlighted in the article. Also the focus is shown towards understanding the propaganda 
model and the consequences it has on the society. Herman and Chomsky have also paid attention 

towards highlighting the essential ingredients of the propaganda model, e.g., concentrated 
ownership, advertising as primary source, flak, media and govermment relation (information) 
etc. 

On the other hand, the paper by Golding and Murdock explains the relation between 
public communications systems and the cultural industries and how they are integrated into the 
general industrial structure. They bring about the distinctions of eritical political economy and its 
focus on the interplay between the symbolic and the economic dimensions of public 
communications. They, through their article project how different ways offinancing and organizing 
cultural production have traceable consequences for the range of discourses and the 
representations in the public domain and for the audiences to access them. 

I found the argument raised by Herman and Chomsky in their paper to be absolutely 
valid. Their notion ofpropaganda that is projection of information which is false, twisted or 
exaggerated to receive support from the people for specific purposes, in their paper by the 
government and the dominant private interests holds true in most of the media- government 
relations. Their emphasis on the issue of concentration in the ownership of media where the big 
fims control the production and circulation of information, as wel as focus their attention 
towards the facts having an economic value, can very much help in providing a strong basis tor 
propaganda. These players being dominarnt in the media market can easily control the decisions 
ofthe small independent fims which can shrink the window for diverse views even further. 
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Abstract: In agriculture, abiotic stress is one of the critical issues impacting the crop productivity and
yield. Such stress factors lead to the generation of reactive oxygen species, membrane damage, and
other plant metabolic activities. To neutralize the harmful effects of abiotic stress, several strategies
have been employed that include the utilization of nanomaterials. Nanomaterials are now gaining
attention worldwide to protect plant growth against abiotic stresses such as drought, salinity, heavy
metals, extreme temperatures, flooding, etc. However, their behavior is significantly impacted by
the dose in which they are being used in agriculture. Furthermore, the action of nanomaterials in
plants under various stresses still require understanding. Hence, with this background, the present
review envisages to highlight beneficial role of nanomaterials in plants, their mode of action, and their
mechanism in overcoming various abiotic stresses. It also emphasizes upon antioxidant activities
of different nanomaterials and their dose-dependent variability in plants’ growth under stress.
Nevertheless, limitations of using nanomaterials in agriculture are also presented in this review.

Keywords: abiotic stress; plant stress tolerance; metalloids; metalloid nanoparticle; antioxidant
enzymes; antioxidant defense; ascorbate peroxidase; glutathione reductase; reactive oxygen species

1. Introduction

The upcoming challenges of rise in global population, decreasing arable lands, and
escalating threats posed by climate change exert pressure on the need for developing new
techniques and methods to increase yield potential during stressful conditions. Stressful
conditions for plants arise from numerous biotic and abiotic factors, which impart stresses
such as drought, salinity, temperature, and heavy metal leading to substantial modifications
in plants. Thus, improving stress tolerance in crops is a major target of research to fulfill
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the food demand of growing populations. Over the last several decades, tremendous
efforts are being taken to improve the agricultural yields through extensive application
of chemicals that have long-lasting and profound effects on the environment and human
health. Therefore, to feed the world population without damaging the environment, the
application of novel technology is necessary.

Nanotechnology is a novel approach towards the improvement in the agricultural
sector as it puts forth new ways to impart tolerance against various stresses and enhances
the productivity [1]. Nanoparticles (NPs) are molecules with dimensions of 100 nm, diverse
physicochemical properties, higher reactivity, and biochemical activity which depends
on their high surface energy and the high surface-to-volume ratio [2]. Plants have the
ability to synthesize NPs which are natural agents used for improving the morphology of
the plants without imparting any negative effects [3]. In the current situation, NPs have
the potentiality to boost plant morphogenesis, used as herbicides, nanopesticides, and
nanofertilizers, etc., that can proficiently release their content in required amounts to target
cellular organelles in plants. Still, certain potentials of NPs are not revealed due to a lack of
mechanisms that are not cleared or nor yet studied.

Different types of NPs are developed such as those containing inorganic nonmetal-
lic NPs, carbon-based NPs, metallic NPs, and organic polymeric materials based on the
application and usage [4]. Effective nutrient supply requires specific nanofertilizers or
nanoencapsulated nutrients that could act as an efficient tool towards sustainable mode
of agricultural practices. These nanofertilizers would be an alternative to chemical fer-
tilizers that, in turn, improve efficiency of resource utilization, reduce soil toxicity, and
thus, usage of nanofertilizers will assist to diminish such problems [5]. Plants are sessile so
they have to face extreme environmental stress conditions, such as salinity, drought, high
and low temperatures, heavy metals, flooding, high and low light intensities, ultraviolet
(UV), and others. The extreme environmental conditions induces bursts of reactive oxygen
species (ROS) which causes macromolecules and membrane degradation, prompts cell
toxicity, and diminishes the plant growth. Antioxidant machinery through enzymatic
and non-enzymatic systems scavenges ROS to alleviate oxidative stress. Against vari-
ous abiotic stress, NPs take part in the growth and development of plants followed by
providing protection to plants [6]. NPs have the capability to modify those genes (and
their expressions) that are involved in cell biosynthesis and organization, electron trans-
port, and energy transport during stress responses [2]. From different experiments, it
was concluded that NPs play a very important role in improvement of crop plants, but
understanding of the appropriate mechanism [1,7–10] and the way of interaction of NPs
with plants at different levels is still required at an early stage. Current review focuses on
the concept, types, mode of metal/metalloid nanoparticles together with physiological
impact of metalloid NPs on plants, their effect on growth and overcoming abiotic stress,
and the underlying mechanisms.

2. Concepts and Types of Nanoparticles

The use of NPs has a novel approach, which allows a better understanding of in-
terconnection of science and technology, and opens up new interventions in the field of
biotechnology and agriculture [11]. Particles having dimensions between 1–100 nm are
considered as NPs; they have high surface vitality and large surface to volume ratio that
increases their reactivity [12]. Besides having small dimensions and high reactivity, each
NP contains its unique physical and chemical properties. They are composed of three
layers: the outer layer known as surface layer, middle layer known as shell layer, and
the inner layer is called core layer. The shell layer is found chemically different from
core layer [13]. In the present scenario, which depicts indulging of various materials and
novel techniques to create a boom in agricultural crops and in improving crop quality,
the application of NPs in the agriculture field shows potential results through increasing
plant growth and production, as different NPs are applied through various methods, for
instance, as herbicides, nanopesticides, nanofertilizers, etc. [14]. The major difference
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between mode of action of other elements and NPs in plants is that NPs are effectively
released in required amounts and reach the targeted cellular organelles [12]. Although,
despite having numerous initial studies on potential application of nanomaterials to attain
the objective of flourishing agriculture, there is still a need to unfold their unique mode of
action in plant system, which helps to boost the agriculture production one level up [15].

NPs have different sources of origin, namely natural, incidental, and engineered [16].
Natural occurrence of NPs is from volcanic eruptions, dust storms, mineral complexes,
forest fire, photochemical reactions, etc. Incidental origin of NPs occurs through human
interventional activities, such as exhaust from metallurgic activities, coal combustion, and
industries [16]. Whereas, engineered NPs are generally classified into carbon-based NPs,
metal-based NPs, metal magnetic NPs, dendrimers, and composite NPs. Metal and metal
oxide-based NPs from the past several decades are comprehensively studied in agriculture
field for the improvement of crop productivity, and increasing the plant resilience and
tolerance under abiotic stress conditions [17]. Metal-based NPs include nanomaterials of
gold (Au), silver (Ag), copper (Cu), aluminum (Al), and iron (Fe). Additionally, their oxides,
such as titanium dioxide (TiO2), cerium oxide (CeO2), iron oxide (FeO), aluminum oxide
(Al2O3), and zinc oxide (ZnO) are also gaining so much attention of scientists worldwide
to tackle adverse environmental conditions [18–20]. The different types of nanoparticles
are given in Table 1.

Table 1. Categories and types of nanoparticles.

Categories of Nanoparticles Types of Nanoparticles References

Metal-based NPs Gold, copper, aluminum, iron, silver,
platinum, palladium [21,22]

Metalloids NPs Selenium, silicon, boron, arsenic, tellurium [23,24]

Metal magnetic NPs Cobalt, manganese, nickel, iron [25,26]

Metal-oxide NPs Titanium dioxide, cerium oxide, iron oxide,
aluminium oxide, zinc oxide, copper oxide [27,28]

Dendrimers Hybrid, tecto, micellar, chiral, liquid
crystalline, triazine [29,30]

Carbon-based NPs
Carbon nanotubes, carbon nanohorn,

nanodiamond, fullerene, graphite, graphene,
graphene oxide, carbon dot

[31,32]

3. Synthesis of Metal and Metalloid Nanoparticles

The synthesis of metal and metalloid NPs is a promising part of nanotechnology,
which offers solutions for wide areas including agriculture [33]. Engineered NPs have
distinctive electrical, mechanical, physiochemical, optical, and imaging properties that can
be controlled during synthesis process [34]. The difference between metal/metalloid NPs
and their bulk material occurs on the basis of size, shape, and surface characteristics, such
as presence of coatings, copious reactive sites, and mobility regulated by their aggregation
state [35] that further depends on their pH, temperature, ionic strength, and concentra-
tion [36]. So far, a number of methods have been developed for controlled synthesis of
NPs. Generally, there are two main approaches such as: (i) bottom-up approach and
(ii) top-down approach [37]. These are further classified under many subclasses developed
on the basis of operation, reaction condition, and adopted protocols.

Top-down pathway includes synthesis by gradual size reduction, which is achieved
via various physical and chemical methods [38]. In general, it operates when particles
are larger than nano-sized particles [34]. Whereas, in bottom-up means of synthesis,
NPs are produced from atoms and molecules that include reduction/oxidation as core
reaction [39]. This pathway is followed when metal particles are already smaller than
nano-sized molecules. During synthesis, NPs aggregate through the action of reducing
agents which also act as anti-agglomerating agents [34]. Plant extracts and chemicals act as
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reducing agents, as they contain alkaloids, terpenoids, flavonoids, phenols, carbohydrates,
anthraquinones, and proteins, etc., which reduce the size of metal ions into NPs and
stabilize the resultant NPs [40].

Moreover, bottom-up approach follows the involvement of biogenic substances. Bi-
ological agents required for the synthesis are bacteria, yeast, algae, cyanobacteria, fungi,
flagella, viruses, plants, and even human cells [41]. For the reducing agent, microorgan-
ism and plant extracts are used [42]. Biological synthesis is more feasible, cost-effective,
ecologically-friendly, and less toxic to the environment [41], due to their distinct optical,
chemical, photoelectrochemical, and electronic properties [43]. A wide range of physical,
chemical, and biological methods including environment-friendly green synthesis of NPs
are developed and applied in various disciplines. The size of NPs can be manipulated by
controlling various parameters such as pH, temperature, concentration, and exposure time
to substrate [34]. For instance, a method was developed to manipulate the shape and size
of AuNPs extracellularly produced by microorganisms through shifting the key growth
parameters [43]. Some study shows that AuNPs’ synthesis occurs by using the plants
rich in tannic acid, whereas to synthesize AgNPs, chemicals like trisodium citrate can be
used as important catalysts [44,45]. The overview of nanoparticles’ synthesis is illustrated
in Figure 1.
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4. Mode of Action of Nanoparticles in Plants

Several hypotheses have been made from the studies that were conducted to know
the exact NPs’ mode of action (Figure 2). Certain studies showed that NPs which mediated
growth of plants depends upon the concentration of NPs utilized; this can be toxic to
plant growth at higher concentrations [46–48] or it can be beneficial when given in rele-
vant concentrations [49,50]. Entry of NPs into the cells happens either by penetration or
by transportation via particular channels located in the cellular membrane. NPs might
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function as stress signaling molecules which, in turn, cause induction in the expression of
various genes involved in stressed condition. This includes the induction of expression
of regulatory factors thus resulting in activation of defense system, and finally, exhibiting
stress tolerance. Besides an acceptable level, NPs can maintain ROS at considerable level
to induce ROS signaling network hence activating defense system of plant under stress
conditions. Ruotolo et al. [51] performed meta-analysis of proteomics and transcriptomics
studies where the response of different plant species to metal-based NPs was compared. It
was found that common NPs which induced responses to stress include root architecture
modification, antioxidant mechanism activation, and involvement of specific signaling
pathway of phytohormones, although the effects were influenced by NPs’ nature and their
duration of exposure [51,52]. For example, after exposure to NPs, the root architecture mod-
ification could be due to the downregulation of genes involved in trichoblast differentiation.
This is the area from where the emergence of root hairs occurs hence trichoblasts come
under specialized epidermal cells. Further, genes responsive to indole acetic acid (IAA)
and ethylene (ET) were shown as the positive regulators of development of root hairs [51].
NPs’ treatment frequently alters biological pathways involved in defense mechanisms [51].
NPs’ treatment also upregulates genes that encode for proteins which play a primary role
in ROS balance like NADPH oxidase, GST, superoxide dismutase (SOD), and peroxidases
(POX) [51].
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The genes responsible for activation of antioxidant enzymes are upregulated by
NPs [53]. Laware and Raskar [53] carried out an experiment to determine the effects
of TiO2 NPs on onion seedlings, and from the results, they suggested that the activity of
SOD enzyme was elevated by TiO2 NPs where the enzyme’s activity was further enhanced
when the concentration of NPs was increased. However, only at low concentration of TiO2
NPs, there was an improvement in seedling growth and seed germination in onion which
was suppressed at high concentration of TiO2 NPs [53]. One study showed an enhancement
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of seed germination and growth in Glycine max seeds when exposed to TiO2 and SiO2
NPs [54].

The studies also reported that NPs can be recognized by calcium-binding protein
(CaBP) complex or as signaling molecules in the cytoplasm. Once NPs enter plant cells, NP-
specific proteins are recognized which then triggers the downstream expression of stress-
related genes [9,55]. As a result, a cascade of signaling pathways is induced intracellularly,
and associated genes are upregulated whose expressions lead to plant’s increased tolerance
responses to adverse environmental conditions. When Arabidopsis thaliana was exposed to
salinity and drought conditions or treated with ABA, responsive to desiccation (RD20) gene
expression was induced which harbors a specific conservative region for binding of calcium
ion (EF-hand) [56]. In a study, increase in the expression of RD20A, particularly in Co and
Fe NPs-supplemented plants, supported the hypothesis that NPs take part in induction of
Ca2+-binding protein expression [55]. Besides that, NPs are also thought to impart a vital
role in scavenging ROS by inducing the activities of antioxidant enzymes. Recently, very
strong evidence was provided by Sun et al. [57] which shows that the expression of Cu/Zn
SOD, Fe/Mn SOD, catalase (CAT), and ascorbate peroxidase (APX) was notably enhanced
in plants that were treated with ZnO NPs under drought.

Various transcriptomics and proteomics studies have been carried out to assess plant
and nanomaterial association [10]. Results from transcriptomics studies showed the effects
of (≤50 nm size) Cu-based NPs which modulate the genes responsive to oxidative stress,
brassinosteroid biosynthesis, and root formation [58]. Metabolomics studies on 40 nm
sized Cu NPs in cucumber (Cucumis sativus) showed increase in secondary metabolite
(such as acetyl glucosamine, phenyl lactate, 4-aminobutyrate) accumulation involved in
cell signaling and defense responses, and decrease in metabolites of flavonoid and fatty
acid synthesis, as well as riboflavin and amino acid metabolism [59]. Moreover, TiO2 NPs-
treated tobacco plants had a significant elevation in transcript levels of miR399 and miR395
in transcriptome analysis, both of which are involved in regulation of adaptive responses
of plant to nutrient stress, thus suggesting the fact that these miRNAs in tobacco plants
have a significant role in responding to TiO2 NPs [60]. When the seedlings of A. thaliana
were exposed to carbon nanodots of 3 nm, root elongation happened in a dose-dependent
manner; transcriptomics analysis revealed that the genes involved in cellular response
to phosphate starvation, UDP-glycosyltransferase activity, and stimulus response were
upregulated whereas those which took part in chloroplast structure and function were
downregulated [61]. Results from metabolomics study suggested the occurrence of defense
response activation due to the augmentation of cell wall’s carbohydrate components.

Metal/Metalloid-Based Nanoparticles for Enhancing Plant Antioxidant Defense

Antioxidant defense system of plants comprise of various enzymes like CAT, APX,
dehydroascorbate reductase (DHAR), guaiacol peroxidase (GPX), glutathione reductase
(GR), and SOD and low molecular weight antioxidant compounds such as glutathione
and ascorbate (Figure 2) [62,63]. It has been confirmed that enzyme-like activities are
possessed by various NPs where nCeO2, nFe3O4, nCo3O4 NPs imitate CAT; nCeO2, nFe3O4,
nCo3O4, nMnO2, nCuO, and nAu mimic peroxidase; nCeO2, nPt, and fullerene mimic SOD
activity [62]. With all this information in hand, still, efficient techniques are required to
detect enzymes mimicking activities of NPs when supplemented to the whole plant.

Maghemite γ-Fe2O3 nanomaterials (NMs) and magnetite Fe3O4 NMs are the most com-
mon forms among ferromagnetic FeO NMs [64–66]. It was first unveiled by Gao et al. [67]
that Fe3O4 NPs have POD-like activity and the results showed that with decreasing Fe3O4
NPs particle size, the catalytic activity would be significantly increased [67,68]. In Fe3O4
NPs, the Fe is present in either ferrous (Fe2+) or in ferric (Fe3+) form where the POD-like
activity is higher when NPs are in ferrous Fe2+ form [67]. Chen et al. [64] proved ferro-
magnetic FeO NPs can also act like CAT enzyme thus owning dual enzyme-like activity
property. At an acidic pH of 4.8, hydrogen peroxide is catalyzed by ferromagnetic FeO NPs
forming •OH thus exhibiting POD-like activity, whereas at neutral conditions ferromagnetic
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FeONPs exhibit CAT-like activity, decomposing hydrogen peroxide to H2O and O2. Side-
by-side comparison of catalytic performance was done on two types of FeO ferromagnetic
NPs on the basis of surface charge and similarity in sizes. From the results, it was known
that POD-like activity was possessed by Fe3O4 NPs than γ-Fe2O3 NPs [64]. From all these,
it can be concluded that ferromagnetic FeO NMs can perform multifunctional activities
by combining enzyme-like and magnetic properties. In a study, doping γ-Fe2O3 NPs with
yttrium has decreased the amount of H2O2 by 45% and peroxidation of membrane lipid by
28% in the leaves of B. napus, leading to alleviation of drought stress impacts on plant [69].
When maize grown in calcareous soil was foliar-sprayed with Fe3O4 NPs, scavenging of
H2O2 was enhanced, and the rate of peroxidation of membrane lipid was brought down in
comparison to the control [70]. Similarly, Fe3O4 NPs have been used to protect cadmium
toxicity in tomato plants by reducing oxidative stress level [71]. Using all these results, it
can be confirmed that γ-Fe2O3 and Fe3O4 NPs protect plants from environmental stresses.
In addition to that, Li et al. [72] carried out an experiment in seedlings of Citrus maxima
to compare γ-Fe2O3 and Fe3O4 NPs. It was found that Fe3O4 NPs have more antioxidant
capacity than the γ-Fe2O3 NPs.

CeO2 NMs are considered as the initial NMs, which have SOD-like activities exceeding
the catalytic activity of native SOD [73]. The preliminary mechanism to possess enzyme-
like activity is to have the ability to switch between two valence states (Ce3+ and Ce4+)
with a significant level of oxygen vacancy on its surface [74]. CeO2 NMs retains longer
when the cycling is between two oxidation states (Ce3+ and Ce4+) and remains uninter-
rupted with Ce3+ being continuously regenerated. Various studies have been carried out
in the past to determine the multifunctional enzyme activity (SOD and CAT) of CeO2
nanozymes [73,75,76]. As a thumb rule, CeO2 NMs function as SOD-like when the ratio
of Ce3+/Ce4+ is high and CAT-like when the ratio is low [77]. Under alkaline or neutral
conditions, CeO2 NMs exhibit CAT-/SOD-like property whereas under acidic conditions
OXD-/SOD-like property is exhibited by CeO2 NMs [76]. It is henceforth clear that O2

•−

and H2O2 can be scavenged by CeO2 NMs due to their ability to mimic ROS scavenging
enzymes. Recently CeO2 NMs have attracted attention to scavenge ROS in plants under
environmental stresses. The coating of anionic poly (acrylic acid) on CeO2 NPs (10nm) with
low (35%) ratio of Ce3+/Ce4+ has been reported to scavenge ROS by 52% in the A. thaliana
leaves subjected to abiotic stress [78]. Sorghum leaves under drought stress have been
compared by spraying water (control) and CeO2 NPs to leaves, and it was observed that
leaves sprayed with CeO2 NPs had decreased O2

•− content by 41% and H2O2 content by
36% as compared to control [79]. In cotton roots, efficient reduction in accumulation of
ROS by 46% has been observed when seeds were primed with poly (acrylic acid)-coated
CeO2 NPs under salinity stress [80]. The results of transcriptomic analysis showed that
tolerance to saline conditions had improved when seed priming with CeO2 NMs had been
carried out which induced changes in expressions of gene family coding for antioxidant
enzymes [80]. Thus, it is clear from previous studies that CeO2 NMs have dual roles of
scavenging ROS and are an inducer of antioxidant enzymes.

Cobalt oxide (Co3O4) NPs have dual intrinsic POD-like and CAT-like enzyme activi-
ties [81]. Transfer of electrons between H2O2 and the substrates potentially offer Co3O4
NPs the ability to function like POD. Although Co3O4 NPs have dual intrinsic enzyme-like
activities, its ability to function as CAT-like is weaker than that of its ability to function like
POD. However, the CAT-like activity can be modified by changing the pH to neutral or
to basic from acidic conditions [82]. Jahani et al. [83] did a field work of spraying Co3O4
NPs at different concentrations, where the foliar spray of these NPs at a concentration
<100 mg L−1 induced growth of plant and did not cause production of ROS; however, at
>250 mg L−1 concentration of Co3O4 NPs, ROS generation was induced and negatively
affected growth and photosynthetic activity. It is still a mystery that the plant growth
inducing effect of Co3O4 NMs is because of its ability to act enzyme-like or due to some
other unknown function. Future research must be carried out to understand the association
between Co3O4 NMs and plants under environmental stress.
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Manganese NMs such as Mn3O4, MnO, and MnO2 have the ability to eliminate
high amounts of ROS and also possess enzyme-like activities [84–86]. From the study of
Ragg et al. [84], it is known that SOD-like activities are exhibited by MnO NPs where the
enzyme-like activity is surprisingly greater as compared to native Mn-SOD. However, apart
from SOD, multiple other enzyme activities have been mimicked by MnO2 such as OXD,
POD, and CAT [85]. A very satisfying ROS scavenging efficacy was exhibited by Mn3O4
NPs where •OH was removed [86]. The fast redox exchange between two oxidative states
of Mn (Mn2+ and Mn3+) is crucial for the intrinsic multifunctional enzyme-like activity
of Mn3O4 NMs [87]. H2O2 and O2

•− couple show a high degree of affinity for H2O2
and O2

•− than any other transition metal couples. It was also found that Mn3O4 NPs’
ability to eliminate ROS was way superior to that of CeO2 NPs [86]. Hence manganese
oxide-based NMs can be used as a promising therapeutic tool for treating ROS-mediated
diseases [86–88]. Taking into account the abovementioned observations, more relevant
studies regarding the catalytic and antioxidant activities of Mn3O4 NMs are needed in the
coming future.

There are some other NPs that can be beneficial at low concentrations but toxic when
supplied at higher concentrations. Zinc oxide (ZnO) NPs have been used in plants to
overcome Zn deficiency and abiotic stresses. When ZnO NPs with the size of 90 ± 10 nm
applied at varying concentration between 400–3200 mg Zn kg−1, levels of superoxide (O2

−)
radical were found to be elevated and a significant raise in SOD activity at a maximum dose
was documented in maize [89]. On treating Gossypium hirsutum with ZnO NPs, enhanced
POX and SOD activities with a subsequent drop in lipid peroxidation was reported [90].
ZnO NPs come in various shapes and sizes like spherical (38 nm), floral (59 nm), rod-like
(>500 nm), and also Zn2+ ions; out of all these, the most protective form was found to be
spherical ZnO NPs of size 38 nm which elicited the greatest oxidative stress responses
(SOD, POX, MDA, CAT, H2O2 synthesis) in soybean [91].

The pretreatment by TiO2, ZnO NPs resulted in obvious increase in GPX and SOD
activity which also improved the tolerance against heat stress, further lowering the levels
of H2O2 and causing membrane stabilization (1.5 times) [92]. Gene expression analyses
on A. thaliana exposed to ZnO NPs showed 660 up- and 826 downregulated genes [93];
further analyses on roots exposed to TiO2 NPs and fullerene soot (FS) NPs revealed 80 up-
and 74 downregulated genes and 232 up- and 189 downregulated genes, respectively
(expression difference > 2-fold).

Enhanced activities of APX, GPX, CAT, and GR were noticed when seedlings of Brassica
juncea were treated with gold nanoparticles (GNPs) which also resulted in proline and
H2O2 accumulation in an amount greater than usual in plants treated with GNPs which
kept on increasing with increase in concentration of GNPs [94].

Extensive research is still being carried out to understand the interactions between
plants and metallic oxide nanomaterials (NMs) [95,96]. Few metal-oxide NMs such as
CeO2NMs, MnO2 NMs, cobalt oxide (Co3O4) NMs, and ferromagnetic FeO are available in
mixed valence state and hence have the ability to function as nanozymes for scavenging
free radicals [65,96,97].

5. Application of Metal and Metalloid Nanoparticles for Improving Abiotic
Stress Tolerance

Abiotic stresses are major problems for agriculture productivity and extension. They
include drought, salinity, alkalinity, submergence, mineral and metal toxicity/deficiencies,
and many others that reduce crop growth and productivity. Plants adapt and mitigate
abiotic stresses by alterations in morphological, physiological, biochemical, and molecular
levels to combat various stresses. Researchers have revealed that NPs help plants to
overcome abiotic stresses by their concentration-dependent impact on plant growth and
development [98]. The effect of abiotic stresses and the ways by which NPs combat abiotic
stress and impart tolerance is depicted in Table 2. Recapitulation of the possible interaction



Plants 2022, 11, 316 9 of 31

between NPs and plant metabolisms is essential to explore the novel insights in the field of
plants’ stress tolerance.

Table 2. Positive effect of various types of nanoparticles on some plant species under different abiotic
stress conditions.

Plant Species NPs Concentration of
NPs Type of Stress Response References

Mentha piperita L. Fe2O3 0, 10, 20, and 30 µm Salinity Decreased accumulation of
proline and ROS [99]

Capsicum annum L. MnNPs 0.1, 0.5, and
1 mg L−1 Salinity

Redistributed manganese,
sodium, potassium, and
calcium content in shoot

and root

[100]

Solanum lycopersicum CuNPs 50, 100, and
150 mg L−1 Salinity Increases lycopene, carotenoid,

and SOD activity [101]

Triticum aestivum AgNPs 1 mg L−1 Salinity Increased IBA, NAA, and
BAP accumulation [102]

Lupinus termis ZnO 20–60 mg L−1 Salinity
Modulate growth,

photosynthesis, and
antioxidant responses

[19]

Zea mays L. CuNP 3.33, 4.44 and
5.55 mg L−1 Drought Higher biomass grain yield [103]

Fragaria×ananassa
Duch Fe3O4 0.8 ppm Drought Improved morphological and

growth parameters [104]

Glycine max CeO 0, 10, 100 and
500 mg kg−1 Salinity

Higher photosynthetic rate,
RuBisCo carboxylase, and

water use efficiency
[105]

Gossypium hirsutum L. Graphene 200 µg ml−1 Drought Increased fiber biomass [106]

Triticum aestivum L. TiO2 0.01–0.03% Drought Higher amount of gluten
and starch [107]

Sorghum bicolor L. SeNP 10 mg L−1 Heat Improved integrity in thylakoid
and photosynthetic apparatus [79]

Lycopersicum esculentum SeNP 4–12 µM Low and high
temperature

Better morphological
growth traits [108]

Oryza sativa ZnO NPs 5, 10, 15, 20 and
25 mg L−1 Cu and Pb Reduced metal uptake [109]

Oryza sativa FeNPs 0.4–0.8 mg L−1 Arsenic stress Reduced As uptake and
oxidative stress [110]

Arundinaria pygmaea Silicon dioxide NPs 100 µM Cu and Mn
Improved growth,

photosynthesis and the action
of protective enzymes

[111]

Glycine max AgNPs 2 mg kg−1 Flood
Downregulated alcohol

dehydrogenase 1 and pyruvate
decarboxylase 2 genes

[112]

Zea mays poly(epsilon-
caprolactone) 2.5 kg ha−1 Herbicide toxicity

Reduced the mobility of
atrazine in the soil
and genotoxicity

[113]

Glycine max Ag NPs 5 mg kg−1 Flood Prevented mis-folding
of proteins [114]

Glycine max Al2O3 NPs 50 mg kg−1 Flood
Regulated the AsA/GSH
pathway and increased

ribosomal proteins
[115]
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5.1. Drought

Among different stresses, drought is a frequently occurring stress, causing scarcity of
water followed by high temperature and loss of water uptake by the plants. It is mainly
found in the dry and semiarid regions thereby affects plant growth at early stage, i.e.,
starting from seed germination to seed setting [116]. Drought stress can be transformed by
different NPs’ application such as studies reported that drought stress tolerance in plants
imparted by silica NPs. According to Ashkavand et al. [117], application of silica NPs in
hawthorns improved seedling growth and physiological parameters under drought stress.
Similar results were observed in Triticum aestivum, which improved starch and gluten con-
tent thereby improving growth and yield under drought condition [107]. This amendment
is due to the ability of TiO2 to facilitate germination of seeds and growth of seedlings. TiO2
also helps to increase biomass, keep relative water content (RWC), and boost antioxidative
enzymes in plants under drought stress [6]. Jute seeds treated with CaNP (hydroxyapatite
nanoparticle) showed improved tolerance against drought stress via biosynthesis of proline
and thus controlling the level of proline [118]. Although drought stress severely hampers
the corn seedlings and decelerates its growth, whereas treatment with yttrium-doped Fe2O3
NPs improved photosynthetic machinery with increased chlorophyll, carotenoid content,
and also ameliorated the negative impacts of drought on B. napus [69].

According to Sedghi et al. [119], ZnO in G. max improved seed germination percentage
and dry weight, by utilizing seed reserves at faster rate due to the increased activity of
gibberellins. Similarly, Fe2O3 enhanced tolerance against drought stress by modifying car-
bohydrate metabolism and stomatal movements. Studies conducted in maize proved that
nano ZnO downregulate photosynthetic pigment degradation and thus enhance the rate of
photosynthesis and stomatal movements. Starch and sucrose synthesis were also enhanced
by manipulating key enzymes such as UDP glucose pyrophosphorylase, phosphoglucoiso-
merase, and cytoplasmic invertase leading to better performance under drought stress [57].
This makes ZnO a potential nano agent to mitigate the negative effects of drought stress.
Van Nguyen et al. [103] reported that in maize, CuO NPs positively regulate pigment
system and ROS scavenging mechanism to cope with drought stress. Application of the
same NP at low concentration via roots and leaves has been found to improve crop perfor-
mance by enhancing the performance of chlorophyll and photosynthetic enzymes such as
RubisCO and thereby photosynthesis. It also helps in supplement uptake, fortifying stress
resilience, and positively impacts on yield.

5.2. Salinity

Salt stress is the most noteworthy universal concern that influences crop growth and
productivity. Unusual increase in sodium (Na+) and chloride (Cl−) generates cytotoxicity
and imbalance in nutrition further coupled with oxidative stress due to ROS production
followed by implementing a strategy of osmoregulation. During osmoregulation, the plant
will accumulate the organic compounds such as amino acids, polyols, sugars, glycine
betaine, and quaternary ammonium compounds which further results in decreased osmotic
potential. Another key solution is ion homeostasis where the concentration of Na+ is
reduced and K+ concentration will be increased in the cell to overcome the ROS affect and
to start the activity of enzymatic machinery [120,121].

NPs help in mitigating such stresses by activating specific genes, accumulating os-
molytes, and providing free nutrients and amino acids. In Cucurbita pepo, treatment with
SiO2 NPs improved the plant transpiration rate, water use efficiency (WUE), enzyme
carbonic anhydrase activity, and defense response against salinity stress [122]. Correspond-
ingly, TiO2 (anatase) alters the photoreduction activity and hinders linolenic acid in the
electron transport chain (ETC) [123]. A study carried out in Abelmoschus esculentus revealed
that foliar application of ZnO improves photosynthetic functionality and enzymatic ma-
chinery to reduce negative impacts of salinity stress. It positively impacted on plant growth
and resulted in enhanced photosynthesis by improving the efficiency of photosystem II. It
also helps to maintain RWC thus decreasing membrane damage [124]. Similarly, combined
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application of ZnO and Si as foliar spray in mango seedlings augmented the carbon assimi-
lation and nutrient uptake further leading to improved growth conditions [125]. Various
reports on SiO2 application confirmed improved vegetative growth, increased epicuticular
wax layer, accumulation of proline, and salt stress genes were up- or downregulated to
mitigate salinity impact in different plants such as Solanum lycopersicum, strawberry, and
Ocimum basilicum [126–128].

AgNPs is a well-known nanomaterial; it has been reported that AgNPs act as potential
nano agents to mitigate salinity stress. AgNPS in T. aestivum increased the accumulation
of POD, proline, and sugar, further followed by enhanced germination [129]. Similarly,
treatment with CeO, CNTs, and graphene NPs improved the assimilation of photosynthetic
carbon, increased the proteins and amino acids at reproductive stage, and thus imparted
tolerance against salinity stress in cotton and Catharanthus roseus [80,130]. ZnO enhanced
salt tolerance by lowering the contents of malondialdehyde (MDA) and Na+ in lupine
plants, and improved germination in cumin seeds. Application of n-ZnO diminished the
negative effects of NaCl through enhancing photosynthetic system, proper osmoregulation,
and bringing down the levels of MDA and Na+ [19].

5.3. Extreme Temperature

Temperatures above maximum threshold level are called heat stress and below a mini-
mum threshold level are known as cold stress. These stresses can create an imbalance of
cell homeostasis and promote serious hindrance which may even lead to the death of the
plants. Extreme temperature directly imparts a combination of heat, and as a consequence,
oxidative stress leading to the excessive production of reactive species and further alter-
ations in physiological and biochemical activity such as production of various osmolytes
and heat shock proteins (HSPs) that can protect proteins and cell structures, and enhance
antioxidant mechanism to restore the redox potential and homeostasis [131].

NPs such as selenium were found to be effective in combating high temperature stress.
Djanaguiraman et al. [79] reported that application of selenium NPs in sorghum improved
their antioxidant machinery to scavenge ROS produced as a result of heat, thus alleviating
heat stress. Similar results of SeNPs were observed in L. esculentum that imparted tolerance
against both high and low temperature stresses [108]. Photosynthetic apparatus of wheat
plants was highly affected by heat, however, use of AgNPs imparted tolerance against heat
stress and improved the morphological features such as root shoot length, root number,
fresh and dry weight, leaf area, and number [132]. Furthermore, application of NPs such as
ZnO regulated the antioxidative system and chilling response transcription factors under
chilling stress in Oryza sativa L. [133].

5.4. Metal/Metalloid Toxicity

Application of NPs are arising as a competent technique in the field of phytoremedi-
ation due to the effective interaction of the NPs with plants’ metabolism and metal ions.
Phytoremediation is a sustainable technique for the removal of hazardous wastes from
environment using potent plant candidates [134]. The NPs promoted growth of different
plant species exposed to heavy metal toxicity by mitigating the oxidative stress elicited
by heavy metals [111,135]. Application of 100 µM silicon dioxide improved the Cd, Cu,
and Mn stress tolerance potential of A. pygmaea by augmenting biomass accumulation and
increasing the activities of different biocatalysts in the plant [111]. Moreover, the silicon
dioxide increased the absorption and accumulation of heavy metals in roots and thus
prevented the translocation of the toxic compounds to the leaves [111]. NPs have the ability
to immobilize the toxic metal ions and nanofibrous composite membranes using polyvinyl
alcohol, and polyacrylonitrile have the metal chelation efficiency that aids in the removal of
Cr and Cd [136]. This study also validated the metal chelation efficiency of NPs depends on
the positive or negative charge it possesses on the surface [136]. The NPs have the potential
to protect the membrane of the plant exposed to stress by preventing the membrane degra-
dation through low MDA accumulation of NPs- treated plants exposed to metal stress [90].
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In Leucaena leucocephala, ZnO NPs induced elevation of SOD, CAT, and APX activity that
contributes to the reduction of MDA content under Cd and Pb stresses [90]. Addition of
magnetic nano-Fe3O4 into the growing media of wheat seedlings contaminated with Pb,
Zn, Cd, and Cu (10 mM) increased the activity of SOD and POD, and thus alleviated the
MDA accumulation [135]. Fe NPs which upregulate the activity of antioxidant enzymes
and glyoxalase through the accumulation of phytochelatins and glutathione simultane-
ously resulted in the boosting up of the tolerance to arsenic in rice [110]. Exposure to NPs
recovered the mineral acquisition and thus maintained the biosynthesis of photosynthetic
pigments in finger millet [137]. Parallel responses were observed in G. hirsutum when it
was treated with ZnO NPs for tolerating Cd and Pb stresses [138]. The potential of ZnO
NPs in the clearing of HM- contaminated media was established in a study performed
in rice [109].

5.5. Flooding

The plants exposed to prolonged anaerobic condition as a result of flooding stress
exhibit growth retardation and severe loss in crop productivity. Protein metabolism plays a
significant role in the flooding stress tolerance of plants. Application of Ag NPs augmented
the stress tolerance potential of soybean seedling by downregulation of protein mis-folding
induced by flooding stress [112]. During flooding stress, augmentation of glyoxalase II 3,
alcohol dehydrogenase 1, and pyruvate decarboxylase 2 genes was noticed, whereas
upon the exposure of Ag NPs, the flood-induced metabolic changes were regulated and
it reflected on the downregulation of all these enzymes [112]. Influence of Ag NPs in the
production of the glyoxalase II 3 was one of the prominent outcomes of proteomics and this
enzyme is considered as an indicator of cytotoxicity. When nicotinic acid and potassium
nitrate (KNO3) were incorporated with Ag NPs, it further boosts up the flood tolerance in
plants [114]. Another metal NP of Al2O3 also showed significant contribution in flood stress
tolerance of soybean [115]. Moreover, NPs aid to fasten the recovery kinetics of flooding
stress; soybean exposed to aluminum oxide nanoparticles (Al2O3 NPs) has the potential to
recovery by the involvement of S-adenosyl-l-methionine-dependent methyltransferases and
enolase [139]. The findings from the study conducted by Mustafa and Komatsu [115] give
clear indication on the influence of size of NPs in flood tolerance, rather than the quantity
and types. Three different sizes of Al2O3 NPs triggered different metabolic responses in
plants under flood. The catalytic activity of isocitrate dehydrogenase was increased with
the application of 5 nm Al2O3 NPs, but 30–60 nm Al2O3 NPs induced ribosomal protein
production under flood. Whereas by the high concentration, 135 nm Al2O3 NPs, improved
permeability of the mitochondrial membrane [115]. The differential imprints of 2, 15, and
50–80 nm Ag NPs on the tolerance mechanisms of the soybean under flood stress was
reported by Mustafa et al. [140]. Of the three sizes, 15 nm Ag NPs was more effective due
to the increase in ribosomal proteins, and amino acid metabolism-related proteins with
a reduction in protein synthesis-related proteins.

5.6. Other Abiotic Stresses

Apart from salinity, drought, temperature, and heavy metal stresses, other stresses
such as high light, UV, and nutrient stresses can cause oxidative stress in plants, altering
their growth and development. NPs such as TiO2 play a significant role in mitigating light
stress by catalyzing the redox reaction, which leads to the generation of superoxide and
hydroxide radicals. UV imparts negative consequences on growth as it induces oxidative
stress. Photosynthetic apparatus would be highly damaged leading to ROS production and
change in leaf structure following exposure to UV-B whereas application of SiNPs enhanced
the antioxidant machinery to regulate oxidative stress resulting from UV-B exposure [8].
Thus, NPs modulate abiotic stress-induced responses at different levels in plants, and may
be considered as potential tools for abiotic stress management in crops.
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6. Dose-Dependent Variability of the Nanoparticle Action

Entry of NPs into the plant cells occurs via roots and leaves, and cause differential
morphological and physiological changes, which either become inhibitory or stimulatory,
depending upon the NPs’ properties, such as: chemical nature, size, reactivity, and the
concentration of NPs. The inhibitory impacts of metallic NPs are apparent through its
toxicity in plants. A number of research studies on plant–NPs interaction shows that NPs
have both negative and positive effects, depending on the specific properties of NPs, their
concentrations, reactivity, and plant species [141–145]. For instance, Lin and Xing [146]
showed that seed supplemented with ZnO NPs at high concentration of 2000 mg L−1

negatively affected the germination of corn and ryegrass. Similarly, Ma et al. [147] observed
the impacts of gadolinium (III) oxide (Gd2O3), cerium (IV) oxide (CeO2), ytterbium oxide
(Yb2O3), and lanthanum (III) oxide (La2O3) at high concentration on the growth of cabbage,
lettuce, radish, rape, cucumber, tomato, and wheat, and propounded that CeO2 inhibited
the root elongation of lettuce at the concentration of 2000 mg L−1, while La2O3, Gd2O3,
and Yb2O3 at 2000 mg L−1 suppressed the root elongation of all these seven plant species.
Likewise, seed treated with TiO2 and aluminum oxide (Al2O3) affected seed germination,
growth, and development of tobacco plants. A study of other researchers also showed
the reduced growth of C. annum seedlings supplemented with 1 mg L−1 Ag NPs [148].
Inhibition of Lemna minor growth and the decreased activity of POX, CAT, and SOD activity
were reported under CuO NPs (200 mg L−1) [149]. Moreover, ZnO NPs significantly
declined the biomass of rye seedlings as well as affected the root anatomy by shrinking
root tip, epidermal, and cortex cell deformation [146].

Several studies have shown that NPs at concentrations below certain limits stimulates
seed germination [150,151], and plant growth and development [152,153]. For developing
the better understanding of NPs’ influence on plant growth, further studies could be done
based on the types and concentration of NPs.

Experimental findings of Suriyaprabha et al. [154] show that SiO2 promoted seed
sprouting of maize seedlings by increasing the nutrient uptake. A study related to TiO2
NPs’ impacts on soybean plant resulted in increased germination by enhancing the activity
of nitrate reductase. Moreover, the NP-treated seed has the capability of increased water
uptake, better water utilization, and increased nutrient uptake from the soil [155]. ZnO
NPs at low concentration (10–20 µg mL−1) reportedly enhanced the seed germination as
well as stimulated the plant growth of soybean [119], onion [23], peanut [156], wheat [157],
and in cluster bean, Cyamopsis tetragonoloba [158]. Furthermore, Kumar et al. [159] also
stated that Au NP at 10 and 80 µg mL−1 increased the plant growth and yield as well as
enhanced the number and leaf area along with chlorophyll and sugar content in A. thaliana.
Reportedly, the addition of Ag NPs at 20–60 ppm stimulated the plant length of mustard,
beans, and corn, and also increased carbohydrate, chlorophyll, and protein content in
B. juncea [160,161]. In Table 3, we tried to show the positive and negative impacts of various
nanoparticles on plants.

Table 3. Dose-dependent impacts of nanoparticles on different plant species.

Type of Nanoparticle NPs Concentration Target Plant Species Nanoparticles Impact on Plants References

Positive impacts

Copper NPs 69.4 µM Zea mays L.

Increased leaf water content,
biomass, anthocyanin, chlorophyll

(Chl), and carotenoid contents.
Controlled production of ROS and
increased seed number, and yield.

[103]

Zinc-oxide NPs 50 and 100 ppm Solanum melongena L.
Enhanced growth parameters, fruit

yield, water productivity, and
photosynthetic efficiency.

[162]
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Table 3. Cont.

Type of Nanoparticle NPs Concentration Target Plant Species Nanoparticles Impact on Plants References

Titanium dioxide NPs 60 ppm Zea mays L.

Increased growth regulating
parameters, relative water content,
potassium ion concentration, total
phenolic content, proline content,
and level of antioxidant enzymes.

[163]

Silicon NPs 300–1200 mg L−1 Triticum aestivum L.

Enhanced growth parameters and
chlorophyll content.

Optimized level oxidative enzymes.
Increased plant biomass and yield.

[164]

Iron (III) oxide NPs 10, 50 and 100 mg L−1 Sorghum bicolor (L.)
Moench

Improved and increased seed
germination rate, seedling growth,

photosystem II efficiency, Chl index,
photosynthetic rate, and relative

water content.

[165]

Negative impacts

Silver NPs 80 and 160 mg L−1 Pisum sativum L.

Decreased seed germination and
growth parameters.

Deformation in root cells and
caused increased

chromosomal abnormalities.

[166]

Aluminum oxide NPs 50–1000 mg L−1 Glycine max

Damaged root surface and root
cap.Altered lignin monomer

composition and cell-wall esterified
hydroxycinnamic acids.
Reduced phenylalanine

ammonia-lyase activity in stems.

[167]

Zinc oxide NPs 300, 600, and 1000mg kg−1 Solanum lycopersicum L.

Increased root uptake of zinc.
Increased oxidative stress by

overproducing H2O2 and reduced
level of antioxidant enzymes (APX
and SOD) also caused reduction in

total phenols, flavonoids, β-carotene,
and lycopene in fruits.

[168]

Ceria NPs 50, 100, and 200 mg kg−1 Phaseolus vulgaris

Increased stomatal conductance.
Decreased antioxidative defense.

Induced lipid peroxidation in root
and fresh weight.

[169]

Silica NPs 250 and 1000 mg L−1 Arabidopsis thaliana
Reduced growth and development

of seedlings.
Caused chlorosis in leaves.

[170]

7. Priming with Nanoparticles: An Emerging Stress Elicitor

Seed priming is the most effective method for mitigation of stress tolerance and
enhancement of crop production in plants [171]. Priming approaches are established to
augment germination and seedling growth by changing seed vigor or physiological status
of the seed [172,173]. In the recent few years, nanopriming method of seed priming with
synthetic NPs gained significance in crop advancement owing to their small size and
distinctive physicochemical properties of nanomaterials [174]. NPs, besides improving
plant growth, also safeguard from various kinds of stresses. Heavy metals (HMs) are bound
to the NPs’ surface due to its great surface area and lesser size, therefore decreasing its
accessibility [2]. NPs can simulate the antioxidant enzyme activity in nano-enzymes, which
can scavenge from oxidative stress [175]. Photosynthesis is a key metabolic process in
plants and a highly vulnerable approach, which alleviates oxidative and osmotic stress, and
its usual working can be sustained. In photosynthesis apparatus, photosystem II, RubisCo,
and ATP are the chief goals under stress conditions [176,177]. The SiO2 NPs enhanced
chlorophyll, transpiration rate, WUE, and carbonic anhydrase activity in Cucurbita pepo
under salinity conditions [122]. Likewise, TiO2 alters the photoreduction activity and
prevents linolenic acid in the electron transport chain. It also reduces the oxygen evolution
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rate of chloroplast [123]. Numerous stress responses are exhibited by plants like changes in
molecular machineries, stress response gene expression, and generation of antioxidative
enzymes, which helps to exhibit significant function in scavenging the plants in severe
environmental conditions [178]. Plants guard themselves from osmotic stress by generating
different organic osmolytes like polyols and trehalose, and diverse amino acids like glycine
and proline. NPs provide sustenance to plants in mitigating this defense mechanism [179].
In stress situations, ROS are generated by cell organelles, and this is the sign of abiotic
stress conditions. Plants are furnished with enzymatic apparatus to cope with oxidative
stress levied by the environment [2].

Priming induces enhancement in amylases, lipases, and proteases enzyme activities
that degrade macromolecules for growth and development of embryos. It also mitigates
stress at the germination stage and eventually results in greater rates of seedling appear-
ance and efficacious seedling formation [180]. These biological impacts provide assistance
to farmers in that they decrease the time, fertilization, and expenditure of re-seeding.
Nanopriming increases α-amylase activity in rice plants and ensuing greater soluble sugar
concentration for supportive seedling growth. However, more ROS generation was found
in germinating seeds of nanopriming treatment in contrast to control rice plants, indicating
that both ROS and aquaporins exhibit significant function in increasing the seed germi-
nation [181,182]. Diverse approaches for nanopriming mediating seed germination were
suggested, comprising formation of nanopores for augmented water uptake, restarting
antioxidant systems, formation of hydroxyl radicals for cell wall relaxing, and nanocatalysts
for rapid starch hydrolysis [181].

8. Biochemical Mechanism of Metal/Metalloid-Based Nanoparticles to Mitigate
Abiotic Stresses

NPs are essential implements which act as nanofertilizers, pesticides, herbicides, etc.,
for the proper growth and development of plants under various environmental stresses,
though the exact mechanisms in particular are still undiscovered [15]. It is believed that
there are some biochemical mechanisms such as detoxification pathway, especially based
on the activities of enzymatic antioxidants behind the mitigation process of stress-induced
damage using NPs. The reactivity of NPs is dependent upon some essential factors like
shape, size, composition, surface properties, stability, chemical properties, purity and
production process, and most importantly, dose applied [183–186]. Additionally, the sus-
ceptibility of NPs to different environments are mainly due to the transformation of their
configuration phase and oxidation process [187]. The core conformation of NPs may vary
plant species to species and are dependent upon the changes of environments leading to
alter their chemical and physical properties that eventually exert different responses [188].
Khan et al. [9] reported that metal/metalloid NPs can combat the adverse effects of abi-
otic stresses in crops. Generally, NPs’ uptake take place via plasmodesmata, and the
translocation of NPs occurs via apoplast and symplast [189]. They also demonstrated that
application of NPs enhanced biomass levels, chlorophyll contents as well as photosynthetic
processes, antioxidant machineries, synthesis of osmolytes, and carbohydrate contents
in plant cells. Beside these, when NPs enter into the plant cells, it not only promotes N2
levels and protein contents but also regulate the gene expression during both biotic and
abiotic stresses [189,190]. According to Sharifi et al. [175], NPs can simulate the antioxidant
defense system as nano-enzymes which restrict the production of ROS under stress envi-
ronments. NP supplementation increased the activities of some enzymatic antioxidants
viz., SOD, CAT, APX, POX, etc., and also boost up the levels of glutathione levels, proline
levels, and the phytochelatin synthesis in plants [190]. Mahato et al. [191] also reported
that NPs restrict the generation of oxidative stress by upregulating the antioxidant defense
system under different stressed conditions viz., salt stress, temperature stress, drought
stress, UV stress, etc. Thus, in this viewpoint, the enhancement of mentioned parameters
due to NP supplementation are responsible for the increase in tolerability in plants under
environmental stresses.
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According to Liu and Lal [192] and Ranjan et al. [193], there are various kinds of
NPs (viz., Mg NPs, TiO2 NPs, ZnO NPs, Cu NPs as CuO, Ag NPs as AgNO3, SiO4, Mn
NPs as MnSO4, Ca NPs as CaCO3, Mo NPs, phosphorous NPs as [Ca5(PO4)3OH], AlO4
carbon nanotubes, Fe2O3 NPs, and chitosan complex of Cu or Zn) have been used in field
conditions for proper growth and yield of agricultural crops. At first, NPs choose lateral
root synapse to enter into the plant rhizosphere and outreach towards xylem via cortex
and then pericycle [194]. However, their association with plants takes place on the basis
of some biochemical activities which may activate not only the transport of ions into the
cell but also reacts with -SH and -COOH groups, and modifies protein levels in the plant
cells [195]. Additionally, NPs are able to form a network with the transporters present in the
membrane of plant root cells to fetch inside the plants [196,197]. Thus, the transport of NPs
into the cytoplasm occurs from roots to shoots, stem, leaves via cuticle, and ultimately in
the grain but the main entrance is xylem [198,199]. Upon entry into the cell cytoplasm NPs
form complexes with diverse cell organelles and consistently begin the metabolic pathways
required for growth and yield of the plants [200]. In Figure 3, we have illustrated the
effect of nanoparticles on abiotic stresses schematically, also, Table 4 lists the biochemical
activities of some of the most common metal/metalloid-based NPs to combat the effects of
abiotic stress.
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Table 4. Biochemical activities of some metal/metalloid-based NPs to combat abiotic stress effects.

Nanoparticles (NPs) Abiotic Stresses Impact on Plants to Mitigate Stress/to
Enhance Tolerability Plant Species References

Si NPs (SiO2)

Mercury
Enhanced growth, chlorophyll levels, and
decreased Hg accumulation in both roots

and shoots
Glycine max L. [201]

Drought and salinity
Increased leaves’ growth and chlorophyll levels
maintained an equilibrium between Na+ and

K+ ions, promoted photosynthesis process
Musa acuminata [202]

Salinity Increased growth, relative water content
(RWC), proline contents, chlorophyll contents Fragaria sp. [127]
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Table 4. Cont.

Nanoparticles (NPs) Abiotic Stresses Impact on Plants to Mitigate Stress/to
Enhance Tolerability Plant Species References

Salinity
Regulation of salt toxicity-associated genes,
elevated seed germination efficiency, root

growth and weight
Solanum lycopersicum L. [126]

Drought

Increased biomass contents, photosynthetic
pigment levels, and upregulated

photosynthesis process by improving rate of
net photosynthesis and conductance of stomata

Crataegus sp. [117]

Chromium [Cr(VI)]
Enhanced growth, nutrient uptake, and
antioxidant enzymes’ activities reduced

Cr(VI) accumulation
Pisum sativum L. [50]

Salinity Increased RWC, crop yield, and the activities of
enzymatic antioxidants Vicia faba L. [203,204]

Cold Inhibited seed dormancy, increased seed
germination, and weight of seedlings Agropyron elongatum L. [205]

Salinity Enhanced growth parameters, proline levels,
and pigment contents Ocimum basilicum [206]

Salinity Inhibited seed dormancy, increased seed
germination, and fresh weight Lens culinaris Medik. [207]

Salinity

Increased the rate of seed germination, growth;
alleviated the levels of H2O2, MDA, electrolyte

leakage; improved pigment contents and
antioxidant defense system

Cucurbita pepo L. [122]

Salinity Increased fresh weight, RWC, chlorophyll
contents, and rate of photosynthesis Solanum lycopersicum L. [208]

Salinity Increased root growth, weight,
seed germination Lycopersicum esculentum [209]

Ti NPs (TiO2)

Salinity

Enhanced germination, growth parameters of
seedlings, fresh weight and dry weight, RWC,
K+ ion, proline and total phenolic contents; also

upregulated the activities of antioxidant
enzymes and alleviated Na+ ion, MDA levels,

and electrolyte leakage

Zea mays L. [163]

Drought

Elevated the dry weight of seedlings, RWC,
chlorophyll, and carotenoid contents; also

promoted transpiration rate and
stomatal conductance

Triticum aestivum [6]

Arsenic (As)
Improved growth and biomass contents,
reduced MDA contents, and induced the

regulation of antioxidant properties
Vigna radiata L. [210]

Salinity Positive impact on agronomically important
attributes by inducing antioxidant properties Dracocephalum moldavica [211]

Drought Enhanced chlorophyll and carotenoid levels,
reduced the accumulation of H2O2 and MDA Linum usitatissimum [212]

Cadmium (Cd)

Inhibited the toxic effects of Cd, enhanced
RWC, growth parameters, chlorophyll contents,

rate of net photosynthesis; restricted lipid
peroxidation and proline levels

Glycine max L. [213]

Cold
Upregulated the activities of RubisCo and

phosphoenolpyruvate carboxylase,
downregulated H2O2 content

Cicer arietinum L. [214]

Drought Modulated toxic effects, improved biomass
accumulation, and RWC Ocimum basilicum L. [215]

Drought Increased growth and starch contents Triticum aestivum L. [107]

Cold Reduced electrolyte leakage index and MDA
contents Cicer arietinum L. [216]
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Table 4. Cont.

Nanoparticles (NPs) Abiotic Stresses Impact on Plants to Mitigate Stress/to
Enhance Tolerability Plant Species References

Ag NPs

Salinity

Enhanced germination rate and no. of
germinated seeds, downregulated the levels of
oxidative stress, and induced the activities of

antioxidant enzymes viz., APX, GR, GPX

Triticum aestivum L.
cv. Pusa Kiran. [217]

Heat Induced growth, area, and numbers of leaves Triticum aestivum L. [132]

Salinity Promoted growth and enhanced the synthesis
of NAA, IBA contents, alleviated ABA level Triticum aestivum L. [102]

Salinity Increased seed germination rate, fresh weight,
and dry weight Trigonella foenum-graecum [218]

Salinity Enhanced proline and carbohydrate levels Triticum aestivum L. [129]

Cold Upregulated the genes responsible for the
activities of antioxidants Arabidopsis. thaliana [219]

Flooding
Upregulated protein levels, growth parameters,

and downregulated the production of toxic
products in the process of glycolysis

Glycine max [220]

Dark Enhanced pigments levels, activities of
enzymatic antioxidants, reduced MDA level Pelargonium zonale [221,222]

Post-harvest Enhanced fresh weight and decreased bacterial
colony formation in stem Chrysanthemum morifolium L. [223]

ZnO

Drought Enhanced growth, RWC, and nutrient uptake Solanum melongena L. [162]

Drought and
cadmium (Cd)

Enhanced growth, chlorophyll contents, and
SOD and POX activities Triticum aestivum L. [224]

Salinity

Enhanced growth of both roots and shoots,
biomass contents, chlorophyll contents, protein

levels, photosynthetic parameters, and then,
activities of CAT, SOD and POX

Lycopersicon esculentum [225]

Salinity
Upregulated protein and proline levels,

enhanced the activities of antioxidants, reduced
H2O2 and MDA levels

Trigonella foenum-graecum [226]

Arsenic (As) Promoted growth and phytochelatin contents,
decreased As uptake in the seedlings Oryza sativa L. [227]

Salinity
Enhanced pigment contents, the activities of
CAT and SOD; alleviated the levels of total

soluble sugar and proline
Abelmoschus esculentus L. [124]

Arsenic (As)
Enhanced growth, reduced As uptake,

increased photosynthetic activities, induced the
activities of antioxidant enzymes

Glycine max [228]

Drought Enhanced yield of grains and Zn accumulation Triticum aestivum L. [229]

Salinity Increased proline contents, total sugars, and the
activities of CAT, SOD, and POX Mangifera indica L. [125]

Drought Enhanced antioxidant defense system and the
synthesis of melatonin Zea mays L. cv. Jidan 27 [57]

Cadmium (Cd)

Enhanced growth, biomass contents, pigment
contents, photosynthetic attributes, and the

activities of antioxidant enzymes; alleviated Cd
accumulation in shoots and roots

Zea mays L. [230]

Cadmium (Cd)
Enhanced growth, reduced Cd uptake and
electrolyte leakage, induced the activities of

POX and SOD
Triticum aestivum L. [231]

Cadmium (Cd) and
lead (Pb)

Enhanced growth, pigment contents, protein
levels, and antioxidant enzyme activities;

reduced lipid peroxidation
Lycopersicon leucocephala [232]

Salinity Enhanced growth, Zn levels, chlorophyll levels,
rate of CO2 assimilation; reduced Na+ contents Helianthus annuus L. [233]

Drought Enhanced germination rate and reduced
dry weight Glycine max [119]
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Table 4. Cont.

Nanoparticles (NPs) Abiotic Stresses Impact on Plants to Mitigate Stress/to
Enhance Tolerability Plant Species References

Cu NPs

Drought

Enhanced biomass levels and productivity of
grains, elevated chlorophyll, carotenoid and

anthocyanin contents; reduced oxidative stress
by upregulating antioxidant defense system

Zea mays L. [103]

Cadmium (Cd)
Enhanced growth and weight, decreased Cd

accumulation, elevated ion contents and
antioxidative properties

Triticum aestivum L. [234]

Chromium (Cr)
Enhanced growth and biomass contents,

reduced Cr uptake, increased nutrient uptake
and antioxidative properties

Triticum aestivum L. [235]

Fe NPs

Drought and
cadmium (Cd)

Enhanced growth parameters, photosynthetic
activities, uptake of Fe; decreased

Cd accumulation
Triticum aestivum L. [236]

Drought
Promoted H+-ATPase activity, maintained
opening and closing of stomata; elevated

biomass, pigment contents and internal CO2

Arabidopsis thaliana [237]

Chromium (Cr) Restricted the conversion of Cr (VI) to Cr (III)
and Cr (VI) accumulation Brassica juncea [238]

Fe2O3

Salinity Decreased MDA and proline contents, subdued
antioxidant properties Mentha piperita L. [99]

Drought and
cadmium (Cd)

Enhanced growth, biomass contents, nutrient
uptake; upregulated antioxidant enzymes,

photosynthetic attributes; reduced uptake and
translocation of Cd

Oryza sativa L. [239]

Salinity and cadmium
(Cd)

Promoted growth, plant weight, biomass and
NPK contents; deceased Cd accumulation;
elevated pigment contents and antioxidant

enzyme activities

Triticum aestivum L. [240]

Drought Enhanced growth and chlorophyll levels,
decreased H2O2 and MDA levels Brassica napus [69]

Fe3O3 Salinity
Induced the production of flavonoid, phenolic
compounds, and anthocyanin; enhanced the

activities of APX, GR, CAT, and GPX
Dracocephalum moldavica L. [241]

Fe3O4

Salinity
Promoted growth, pigment contents, RWC,

total soluble sugar; enhanced
membrane stability

Fragaria x ananassa Duch. [104]

Cadmium (Cd),
lead (Pb), copper (Cu)

and zinc (Zn)

Restricted the toxic effects of heavy metals,
enhanced the activities of SOD and POX Triticum aestivum L. [135]

FeSO4 Salinity

Enhanced weight, pigment levels,
photosynthetic attributes viz., net

photosynthesis, stomatal conductance,
assimilation of CO2, Fe concentration;

decreased Na levels

Helianthus annuus L. [242]

Al2O3

Flooding Enhanced growth and induced
biochemical activities Glycine max L. cv. Enrei [115]

Flooding
Enhanced growth of hypocotyl, promoted
protein levels in mitochondrial membrane,

and glycolysis process
Glycine max L. [112]

CeO
Salinity Maintained ionic equilibrium, enhanced root

growth, reduced the generation of ROS Gossypium hirsutum L. [80]

Light, dark chilling
and temperature

Enhanced internal CO2, quantum yield of PS-II,
RuBisCo activity, and reduced ROS levels Arabidopsis thaliana [78]
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Nanoparticles (NPs) Abiotic Stresses Impact on Plants to Mitigate Stress/to
Enhance Tolerability Plant Species References

CeO2 UV-B Absorbed UV radiation and alleviated
oxidative stress levels Chlorella vulgaris [243]

Chitosan NPs

Drought

Enhanced crop productivity, biomass contents,
RWC, chlorophyll contents; promoted the rate
of photosynthesis, and induced the activities of

SOD and CAT

Triticum aestivum L. [244]

Drought
Enhanced RWC, weight and protein in grains,

proline levels, and induced the activities of
SOD and CAT

Hordeum vulgare L. [245]

9. Limitations of Using Nanoparticles for Crop Production

Though the supplementation with NPs caused positive impact on agricultural crops
to mitigate various kinds of environmental stresses, all NPs cannot possess proper de-
fense as it varies from species to species differentially [246]. There are several reports
based on the NPs’ phytotoxicity that induced the synthesis of ROS and oxidative dam-
age [198,247–251]. According to Gottschalk et al. [252] and Navarro et al. [253], the applica-
tion of NPs in high dose caused toxicity whereas in low dose, NPs contributed a positive
effect in combating abiotic stress-induced oxidative damage through antioxidant defense
system [254,255]. NPs executed harmful effects by producing genotoxicity and oxidative
stress in plants [146,247,256–259] that also affected the physicochemical metabolic path-
ways [94] by hampering the mineral uptake in agricultural crops [260]. The toxicity of NPs
is dependent on not only the dose applied but also on the application process and its shape
and size [251,261,262]. According to Manke et al. [263], the conformational alteration in
shape and size of the NPs can lead to ROS production by affecting biochemical metabolism.
They also demonstrated that the phytotoxicity of NPs is responsible for severe physiological
deterioration by inducing inflammation, cell signaling, and genotoxicity. Ebbs et al. [251]
reported that in plants, the toxicity levels of NPs regarding uptake, accumulation, and trans-
portation also rely on the composition and surface area. Metal/metalloid-based NPs trigger
Fenton reactions to generate free radicals that eventually produce ROS in plants [264].
There are some factors that are responsible for an imbalance of redox status of NPs, as
a result, the antioxidant defense system would be downregulated and the generation of
free radicals would be enhanced [265]. Priester et al. [266] stated that further investigation
on the degree of NPs’ toxicity is vital for NPs’ supplementation in crops. Their uptake and
accumulation should also be examined for better understanding. Therefore, keeping in
mind these limitations, all the factors viz., size, shape, composition, surface area, appli-
cation procedures, redox state, applied dose etc., should be investigated properly before
application of NPs in agricultural fields to avoid ecotoxicological risks for both plants
and humans.

10. Conclusions

Crop production globally has undergone several challenges in terms of climate and
stresses. To overcome such challenges, nanotechnology has come up as a key component for
sustainable development. Nanomaterials have the properties to nullify the harmful effects
of abiotic stresses in plants by activating the antioxidant defense system of plants. Due to
their property of being able to penetrate in plants and large surface area, they have more
effective adsorption and targeted delivery, can be responsible in regulating photosynthetic
efficiency and water uptake, and detoxifying reactive oxygen species, thereby enhancing
seed germination, growth, and yield of crops. By careful analysis of dosage to be used
for different nanomaterials, they can be sustainably utilized in the agriculture for better
productivity. However, there is still a need for the risk assessment and fate of nanomaterials
in plants and soil as well as their interaction with the ecosystem.
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Abstract: Flavonoids are characterized as the low molecular weight polyphenolic compounds uni-
versally distributed in planta. They are a chemically varied group of secondary metabolites with a
broad range of biological activity. The increasing amount of evidence has demonstrated the various
physiological functions of flavonoids in stress response. In this paper, we provide a brief introduction
to flavonoids’ biochemistry and biosynthesis. Then, we review the recent findings on the alternation
of flavonoid content under different stress conditions to come up with an overall picture of the mech-
anism of involvement of flavonoids in plants’ response to various abiotic stresses. The participation
of flavonoids in antioxidant systems, flavonoid-mediated response to different abiotic stresses, the
involvement of flavonoids in stress signaling networks, and the physiological response of plants
under stress conditions are discussed in this review. Moreover, molecular and genetic approaches to
tailoring flavonoid biosynthesis and regulation under abiotic stress are addressed in this review.

Keywords: environmental stress; phenolics; photosynthesis apparatus; reactive oxygen species;
secondary metabolites

1. Introduction

Abiotic stresses affect different aspects of plants’ physiological, biochemical, and
molecular status. Nevertheless, through evolution, plants evolved various strategies to
overcome stressful conditions by altering their physiological and metabolic pathways. Re-
cent progress in metabolomics enabled the studying of the regulatory roles of metabolites
in plants under abiotic stress conditions. It has been well-documented that metabolites
play versatile roles in plants’ response to abiotic stresses [1]. Among secondary metabo-
lites, flavonoids are known as “specialized metabolites”. They are low molecular weight
polyphenolic compounds that play crucial biological functions in plants and animals [2,3].
More than 6500 flavonoids have been discovered [4]. The US Department of Agriculture
has identified several dietary flavonoid subgroups that significantly benefit human health,
including anthocyanin, flavonols, flavanones, proanthocyanidins, (iso) flavones, and flavan-
3-ols [2]. Most flavonoid compounds prevail in nature as glycosides, and they are soluble
in water for the occurrence of sugar and hydroxyl groups in their structure; they are also
lipophilic for the presence of isopentyl and methyl groups [5]. Flavonoids are synthesized

Plants 2022, 11, 3158. https://doi.org/10.3390/plants11223158 https://www.mdpi.com/journal/plants

https://doi.org/10.3390/plants11223158
https://doi.org/10.3390/plants11223158
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/plants
https://www.mdpi.com
https://orcid.org/0000-0001-8034-6877
https://orcid.org/0000-0002-4638-907X
https://orcid.org/0000-0001-6279-5820
https://orcid.org/0000-0001-9572-2839
https://orcid.org/0000-0002-0461-8743
https://doi.org/10.3390/plants11223158
https://www.mdpi.com/journal/plants
https://www.mdpi.com/article/10.3390/plants11223158?type=check_update&version=1


Plants 2022, 11, 3158 2 of 27

in specific sites of plant cells, and they control different physiological activities, such as the
germination of spores and seeds, the development of aroma and color of flowers, seedlings
growth, and also attracting the pollinators toward flower pollen for its dispersion [6,7].

These secondary metabolites participate in defense processes by initiating some biolog-
ical activities to protect plants when exposed to diverse environmental stresses [8,9]. The
accumulation of flavonoids in plants in response to various abiotic stresses, including tem-
perature, heat, freezing, light, UV, nitrogen deficiency, phosphate deficiency, and drought,
have been evidenced [10,11]. Flavonoids also play protective roles, including detoxification,
allelopathic and antimicrobial effects, phytoalexins, signaling molecules, and signaling UV-
filter [12]. Having antioxidant properties, flavonoids can scavenge reactive oxygen species
(ROS) under biotic and abiotic stresses [13]. Flavonoids restrict the metabolic activities of en-
zymes in ROS-generation pathways, thereby stimulating the antioxidant defense system. It
is worth mentioning that the diversity in the structure of flavonoids enables them to interact
with an immense variety of biomolecules simultaneously [14]. Moreover, several groups of
enzymes (isomerases, reductases, and hydroxylases), and Fe2+/2-oxoglutarate-dependent
dioxygenases act differently in flavonoid biosynthesis, which modifies the fundamental
pathway of flavonoid biosynthesis and leads to a different flavonoid subclass [15]. This
flexibility at the biosynthesis and functional level makes flavonoids a versatile molecule that
can regulate the activities of various enzymes, cell cycles, DNA and protein functions, and
lipid peroxidation [14]. However, the biological functions of flavonoids and their role under
various environmental stimuli are yet to be unraveled. In the present review, we briefly
review the chemistry and biosynthesis of flavonoids in plants to have an insight into their
biochemical properties and the mechanism of action in the plant cell. The antioxidative
properties of flavonoids and the evidence of the involvement of flavonoids in plants under
different abiotic stresses are also discussed. In addition, the underlying mechanisms of the
functional roles of flavonoids in shaping a response to different abiotic stresses and their
role as signaling molecules in abiotic stress response pathways are probed. Finally, the
recent progress in molecular and genetic approaches to tailoring flavonoid regulation under
abiotic stresses is discussed. This review provides an overview of the mechanism of plant
stress response from the metabolic perspective and enables the assessment of flavonoids as
a promising stress marker.

2. Chemistry and Biosynthesis of Flavonoids

Flavonoids are the largest group of naturally produced substances, of which more
than 9000 phenolic products are detected in planta [16]. Flavonoids comprise some primary
chemical conformations with three rings of phenols, two of which are joined with the cen-
tral phenolic ring. The two rings of phenols are associated with 6-carbons independently,
and the central ring is associated with the 3-carbons [17]. Various kinds of chemical com-
pounds, as well as derivatives, are synthesized from flavonoids with discrete interchange
in their basic chemical constitution. The precursor of flavonoids is flavones, originating
in the cell sap of immature plant tissues [18]. Generally, flavonoids are synthesized in
the cytosol of the plant cell through different pathways. The synthesis of major classes of
flavonoids, including anthocyanins, isoflavonoids, and proanthocyanidins, occur along
the general phenylpropanoid and polyketide pathways, transforming phenylalanine into
4-coumaroyl-CoA through cytosolic multienzyme complex (flavonoid metabolon) that is
loosely attached to the cytoplasm of the endoplasmic reticulum [19]. The expressions of
flavonoid biosynthetic genes such as chalcone synthase (CHS), flavanol synthase (FLS),
flavonoid 3′-hydroxylase (F3′H), flavanone 3-hydroxylase (F3-H), and chalcone isomerase
(CHI) are mediated by some flavanol regulators, including MYB11/PFG2, MYB12/PFG1,
and MYB111/PFG3 [20,21].

In plants, flavonoid accumulation depends upon the modulation of the expression of
genes related to the flavonoid biosynthetic pathway [22–24]. The phenylpropanoid pathway
gives p-coumaroyl-CoA. This pathway starts from the aromatic amino acids phenylalanine
and tyrosine, produced by the shikimate pathway (Figure 1). The flavylium ion is known
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as the core of the flavonoids’ biosynthesis pathways, the upstream of which is three
molecules of malonyl-CoA and one molecule of 4-coumaroyl-CoA [25]. Furthermore, CHS
and CHI enzymes are involved in the two-step condensation, which yields in naringenin
(flavanone) [26].
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Figure 1. Biochemistry of flavonoids with their various subgroups: Phosphoenolpyruvate and
erythrose-4-phosphate are converted to chorismate via the shikimate pathway in seven metabolic
stages. Chorismate is the common precursor of three aromatic amino acids viz., tryptophan, tyrosine,
and phenylalanine. The enzyme phenyl ammonium lyase (PAL) induces the synthesis of cinnamic
acid from phenylalanine, and cinnamate is converted to p-Coumaric acid by the activity of cinnamate
4-hydroxylate. Another enzyme 4-coumaroyl CoA ligase converts p-Coumaric acid into 4-coumaroyl
CoA and 3-malonyl CoA, which are responsible for synthesizing chalcones by chalcone synthase
activity. Eriodictyol chalcone and naringenin chalcone are the two classes of chalcones. The flavanones
are synthesized from chalcones by the activity of chalcone isomerase. There are different subgroups
of flavonoids, shown in this diagrammatic representation. Fisetin, kaempferol, myricetin, and
quercetin are the types of flavonols. Hesperitin, naringin, and naringenin are the types of flavanones.
Some types of isoflavonoids are daidzein, glycitein, and genistein. Flavanols are produced from
flavanones by dihydroflavonol reductase activity, and some examples of flavanols are catechin,
epicatechin, and epigallocatechin. The enzyme flavone synthase is responsible for the production
of flavones from flavanones. Apigenin, chrysin, luteolin, and rutin are some types of flavones. The
two other flavonoid subgroups—isoflavones and dihydroflavonols—are synthesized by the activity
of isoflavonoid synthase and flavanone 3-hydroxylase, respectively. Dihydroflavonol reductase
converts dihydroflavonols into leucoanthocyanidins, which are converted into anthocyanidins by
the anthocyanidin synthase enzyme. Cyanidin, delphinidin, and pelargonidin are some types
of anthocyanidins.

The oxidation of naringenin by F3-H produces the dihydrokaempferol that could further
be hydroxylated on the 3′ or 5′ end of the B-ring, by F3′H or flavonoid F3′5′H, producing
dihydroquercetin (dihydroflavonols). F3′H or F3′5′H could directly hydroxylate naringenin to
produce eriodictyol and pentahydroxy-flavanone (flavanone); they are further hydroxylated
to dihydroquercetin and dihydromyricetin. The synthesized dihydroflavonols are further
transformed into flavonols, flavan-3,4,-diols, and anthocyanidins by reactions catalyzed by
FLS, DFR, and LDOX. The DFR changed dihydroquercetin, dihydrokaempferol, and dihy-
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dromyricetin to leucocyanidin, leucopelargonidin, and leucodelphinidin (flavan-3,4,-diols);
further catalyzation by LDOX causes their oxidation to cyanidin (red-magenta anthocyanidin),
pelargonidin, and delphinidin (anthocyanidins) [27] Figure 2.
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Figure 2. Basic pathway of flavonoid biosynthesis in plants. Abbreviations:—PAL, phenylalanine
ammonia lyase; C4H, cinnamate 4-hydroxylase; 4CL, 4-Coumaroyl CoA ligase; CHS, chalcone
synthase; CHI, chalcone isomerase; F3H, flavanone 3-hydroxylase; F3′H, flavonoid 30-hydroxylase;
F3′5′H, Flavonoid 3050-hydroxylase; FLS, flavonol synthase; DFR, dihydroflavonol 4-reductase;
ANS, anthocyanidin synthase; LDOX, leucoanthocyanidin dioxygenase; GT, glucosyltransferase;
RT, rhamnosyltransferase.

The flavonoid-synthesizing enzymes have a loose attachment with the endoplasmic
reticulum (ER). Other enzymes in flavonoid biosynthesis pathways are linked with the
membranes of the vacuole, plastids, and nucleus [28]. Moreover, a supermolecular network
via protein–protein association between flavonoid biosynthesizing enzymes with the ER
membrane has been reported [12]; those flavonoid-synthesizing enzymes are classified
in different enzymatic groups, including glycosyl transferases, cytochromes P450 (cyt
P450), and 2-oxoglutarate dioxygenases (2-OGD) [29]. The important flavonoid subgroups
found in plants are anthocyanins, chalcones, flavonols, flavanols, flavanonols, flavanones,
flavones, and isoflavonoids [7] Figure 1. Depending upon the attachment of carbon rings,
the flavonoids’ subgroups were recognized, such as neoflavonoids or 4-benzopyrans,
isoflavonoids or 3-benzopyrans, flavonoids or 2-phenylbenzopyrans, etc. [12].

Several studies noted the localization of FLS 1, CHS, and CHI in nuclei of Arabidop-
sis [30–32]. However, most of the flavonoids accumulated in the cytoplasm are then
possibly moved into the vacuole via an autophagic mechanism [33] and grape-vesicle,
concerning a GST and two multidrug and toxic compound extrusion-type transporters
(anthoMATEs) [34,35]. This transformative nature and reactivity may underly flavonoids’
versatility in abiotic stress response in plants.

3. Antioxidant Properties of Flavonoids

Flavonoids act as antioxidant in plants and provide protection against various envi-
ronmental stresses (Figure 3; Table 1). A consequence of abiotic stresses is the production of
harmful ROSs [36,37]. These are known as highly reactive superoxide anion radical (O2

•−),
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singlet oxygen (O2), hydrogen peroxide (H2O2), and hydroxyl radical (•OH). Among the
highly reactive and dominant ROSs are H2O2 and O2

•−. These ROSs cause oxidative stress
that occurs as a consequence of disturbance in maintaining homeostasis between ROS
production and endogenous antioxidant defense mechanism [37]. During environmental
stress, ROSs act as oxidants of the DNA, proteins, carbohydrate, and lipids and eventu-
ally cause damage to plant cells [38]. To cope with oxidative damage, plants produce
antioxidant enzymes (e.g., SOD, CAT, ascorbate peroxidase (APX), glutathione peroxidase
(GPX), glutathione reductase (GR), etc.). However, under extreme environmental stress
conditions, the production of antioxidants in plants cannot keep pace with the magnitude of
the oxidation, leading to increased ROS content in the cell [39]. Under such circumstances,
the antioxidant properties of flavonoids help plants to counterbalance the excessive ROS
production and repair the damage caused by them [40,41]. Flavonoids are a large class
of secondary metabolites, and several pieces of evidence confirm the hypothesis of their
antioxidant functions in higher plants under a range of environmental stresses [42,43]. With
potent antioxidant properties, flavonoids help plants to cope with oxidative stresses by
quenching free radicals, thereby protecting plants from cellular peroxidation [44]. The
suppression of ROS generation by flavonoids occurs through the four following pathways:
(i) restriction of singlet oxygen, (ii) inhibition of ROS-producing enzymes (cyclooxygenase,
lipoxygenase, monooxygenase, and xanthine oxidase), (iii) chelation of transition metal
ions, and (iv) recycling of other antioxidants [45,46].
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Figure 3. Antioxidant activities of flavonoids under abiotic stress. Following abiotic stress in plants,
biosynthesis and accumulation of flavonoids takes part in reactive oxygen species (ROS) scavenging
in different plant cell organelles and reduces oxidative damage in plant cells.

Flavonoids occur abundantly in different parts of plants, mostly in the vacuole and
chloroplasts of the mesophyll cells, and are also found consistently in the subcellular
sites to function as ROS-quenchers [47,48]. During stress, the presence of flavonoids in
the vacuole helps detoxification of H2O2 molecules, which are generally released from
the chloroplast [49]. Several studies have shown the antioxidant properties of flavonoids
through different actions. The general modes of action of flavonoids against stresses are
(i) quenching of free radical molecules, (ii) metal chelation, (iii) interfering with the en-
zymes related to free radical generation, and (iv) activation of plants’ natural antioxidant
enzymes [50]. Flavonoids are directly involved in scavenging ROS. Having chelating prop-
erties, flavonoids take part in the chelation of free radicals by donating a hydrogen atom or
by single-electron transfer, as well as through the chelation of transition metal elements
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to prevent free-radical formation [51]. Additionally, flavonoids function as an internal
antioxidant enzyme by hindering free-radical triggering enzymes, for instance, xanthine
oxidase, lipoxygenase, protein kinase C, cyclooxygenase, microsomal monooxygenase,
mitochondrial succinoxidase, and NADPH oxidase [50,52].

Numerous abiotic stresses trigger highly hydroxylated flavonoids. Under such a state,
the stronger scavenging function occurs by the activity of an extra free hydroxyl radical
(–OH) on the C-30 position of the B-ring [42,53]. A study on soybean seedlings treated with
lanthanum demonstrated flavonoid potential for scavenging O2 and ·OH [54] by decreas-
ing the MDA concentration and maintaining standard plasma membrane permeability.
Quercetin 3-O- and luteolin 7-O-glycosides, having a catechol group (ortho-dihydroxy
B-ring substitution) in the B-ring of the flavonoid skeleton, show considerable antioxidant
activity in plant cells [53]. Moreover, quercetin derivatives protect chloroplast damage
from the singlet oxygen induced by high light in Phillyrea latifolia leaves [48]. Similarly,
kaempferol, a monohydroxy B-ring flavanol, also showed antioxidant properties under
light irradiance [55]. It has been observed through studies that in most cases, quercetin
derivatives are more efficient than monohydroxy B-ring, particularly during complex
formation with ions of Cu and Fe. They are also found to be involved in inhibiting ROS pro-
duction by the Fenton reaction [56] and suppressing generated ROS, as well as equipping
plants with versatile compounds to cope with environmental stresses.

Table 1. Antioxidative role of flavonoids in plant response to abiotic stress.

Abiotic Stress Plant Species Antioxidant Response of Flavonoids References

UV-B radiation Medicago sativa Increased content of flavonoid compound induces enhanced
antioxidant capacity of the plant. [57]

UV-B radiation Kalanchoe pinnata Increases total flavonoid and quercitrin content, which have
antioxidant properties to protect the plant. [58]

UV-B stress
and drought

Populus tremula×
P. tremuloides

Transgenic line of poplar with high proanthocyanidins content
displayed lower hydrogen peroxide content. [59]

Salinity Zea maize Improved plant performance under salt stress through
antioxidant activities. [60]

Salinity Arabidopsis thaliana
CrUGT87A1, a UDP-sugar glycosyltransferases (UGTs) gene,

improved salt tolerance by increasing antioxidant capacity
resulting from the accumulation of flavonoids.

[61]

Salinity Amaranthus tricolor Increases flavonoid content, which showed the potent antioxidant
activity in scavenging ROS. [62]

Salinity Amaranthus lividus Increases flavonoid content and the antioxidant capacity of leaves,
total flavonoid content scavenged ROS. [63]

Water stress Chrysanthemum
morifoilum

Increases flavonoids (rutin, quercetin, apigenin, and luteolin) and
enhanced antioxidant activity. [64]

Drought Arabidopsis thaliana Increase in total flavonoid content followed by an increase in
antioxidant activity. [65]

Drought Cistus clusii prevented oxidative damage. [66]

Drought Swingle citrumelo Proline accumulation was concomitant with an increase in
antioxidant activity. [67]

Temperature stress Solanum
viarum Dunal Flavonoids inhibited ROS-mediated oxidative damage. [68]

Heat and salinity Solanum Lycopersicon Lower antioxidative damage was observed following a high
accumulation of flavonols. [69]
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Table 1. Cont.

Abiotic Stress Plant Species Antioxidant Response of Flavonoids References

Cadmium stress Trigonella
foenum-graecum

H2S-induced polyamines accumulation was concomitant with an
increase in ROS-detoxification capacity. [70]

Cadmium stress Solanum Lycopersicon Nitric oxide-induced increase in flavonols resulted in improved
antioxidant capacity. [71]

Lead stress Tritium aestivum Accumulation of proline was concomitant with a lower level of
lipid peroxidation. [72]

4. Flavonoids-Mediated Defenses against Abiotic Stress

To survive under abiotic stresses, plants adopt different strategies at molecular [73],
metabolomic [74], physiological, and morphological levels. The common aftermath of abi-
otic stress is ROS production, accumulation, and signaling. Accordingly, the scavenging of
ROSs is an inevitable part of shaping a response to abiotic stress. Flavonoids are secondary
metabolites with antioxidant properties that play an efficient role in ROS scavenging and
the prevention of ROS generation [41]. Besides antioxidant properties, different mecha-
nisms and sites of action have been proposed for flavonoids in plants’ stress tolerance
(Figure 4; Tables 2 and 3). Flavonoids are mostly species-specific compounds [3,4], and
their biosynthesis is dependent on the plant species, developmental stage, and the nature
of the stresses [12,75]. Many studies have reported the alternation in the level of flavonoid
contents under different stress conditions [76].
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Figure 4. The role of flavonoids in abiotic stress response in plants. Modulation of excitation
pressure, increase in photosynthesis pigments, reduced lipid peroxidation in the thylakoid membrane,
enhancement of osmotic adjustment, reduction of ABA-induced ROS in guard cells, and activation of
stress-responsive transcription factors under osmotic stress. Improving pollen grain viability under
high temperature and protection of cell viability under cold temperature.
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Table 2. Differential response of flavonoids under different abiotic stress.

Abiotic Stress Concentration/Levels Duration of
Stress Plant Species Flavonoids Level under Stress References

Salinity 50 and 100 mM NaCl 35 days Amaranthus
lividus

An increase was observed in total flavonoid
content by 31%. [77]

Salinity 200 mM NaCl 3 weeks Apocynum
venetum L.

The total flavonoid content and dihydroquercetin
decreased by 20.46% to 23.08%, but an increase in
flavonols (quercetin and kaempferol) by 1.6-fold

and 2.2-fold was detected in comparison to control.

[78]

Drought Stop watering 5 days Arabidopsis
thaliana L.

Quercetin 3-O-glucoside and cyanidin
3-O-glucoside exhibited approximately10-fold
higher activity than kaempferol 3-O-glucoside,
whereas a slight reduction in total flavonoid

content was observed.

[79]

Drought Osmotic potential
of 0.49 MPa 48 h Triticum

aestivum L.

Significant increase in total flavonoid content was
detected by 143% in cultivars aikang 58 compared

with Chinese spring (115%).
[80]

Drought Soil water content
25% (±2.5%)

At three-leaf
seedling stage Zea mays L. Flavonol in guard cells was observed 1.7-fold

higher compared to control. [81]

Copper 200 mg L−1 35 days Belamcanda
chinensis Increased generation of 11 kinds of flavonoids. [82]

Copper
and Zinc 200–500 ppm 28 days (Lycopersicon

esculentum Mill

Accumulation of flavonoids increased (1.44,
0.93 mg QE/g DW) compared to the control (0.18,

0.13 mg QE/g DW) in roots and
leaves, respectively.

[83]

UV-B and
drought 40% drought-stressed 8 weeks Ligustrum

vulgare L.

Increases in the biosynthesis of
quercetin-3-O-rutinoside, luteolin 7-O-glucoside,

and echinacosid were observed.
[53]

Extreme
temperature

and high
CO2 levels

Light intensity
700 PAR and
ambient CO2

(400 µmol mol−1)

35–39 days Lactuca sativa L.

Increased accumulation of
quercetin-3-O-glucoside,

quercetin-3-O-glucuronide, luteolin7-O-glucoside,
cyanidin derivatives (61%), and

cyanidin-3-O-glucoside (28%), while lower
accumulations of kaempferol, myricetin, quercitrin
(99–94%), and rutin were found under high light
condition. Total flavonoid content increased by

7.5-fold in comparison to control.

[84]

Table 3. Functional role of flavonoids in plants’ response to abiotic stresses.

Stress Stress Level Duration
of Stress Plant Species Flavonoids Modulation Function of Flavonoids Reference

Drought Drought (mild
drought stress) 24 h Tea

(Camellia sinensis)

Accumulation
phenylalanine ammonia-lyase

(PAL), cinnamic acid
4-hydroxylase (C4H),

4-coumarateCoA ligase (4CL),
chalcone synthase (CHS), and

dihydrofavonol
4-reductase (DFR).

Increase in flavonoid
content was concomitant

with stress tolerance
in plant.

[85]

Drought
15–25% of soil

water-
holding capacity

8 days Tea
(C. sinensis)

Accumulation of endogenous
flavonoids, including: C4H,

CHS, F3′5′H, F3H, kaempferol,
quercetin, and myricetin
triggered by fulvic acid.

Increase in flavonoid
content took part in

improved tolerance of
plants against drought.

[86]

Drought 8% PEG 6000 7 days

Maize
(Zea mays)
Pigeon pea

(Cajanus cajan)

Accumulation of endogenous
flavonoids, including:

genistein, genistin,
and pterostilbene.

ABA and CcMYB114
improve drought tolerance

by regulating the
accumulation of flavonoids.

[81,87]

Drought Stopped watering 3 weeks Arabidopsis
(A. thaliana)

Accumulation of endogenous
flavonoids triggered by

ectopic expression of
Arabidopsis

glycosyltransferase
gene (UGT76E11).

Activation of stress-related
transcription factors. [88]
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Table 3. Cont.

Stress Stress Level Duration
of Stress Plant Species Flavonoids Modulation Function of Flavonoids Reference

Salt 300 mM NaCl 14 days Arabidopsis (A.
thaliana)

Accumulation of endogenous
flavonoids

including: chalcone,
dihydrokaempferole,

and quercetin.

Act in MYB111-regulated
salt stress response. [89]

Salt 100, 150, and
200 mM NaCl 19 days Maize

(Z. mays)

Exogenous application of
α-tocopherol in combination

with selenium (Na2SeO4
(0.5 mM) + a-tocopherol

(200 ppm)).

Improved plant
performance under salt

stress through
antioxidant defense.

[60]

Salt 150 mM NaCl 5 days
Tomato

(Solanum
Lycopersicon L.)

Exogenous application of
vanillic acid (4-

hydroxy-3-methoxy
benzoic acid)

(50 µM).

Increase in the activity of
AsA-GSH cycle and

glyoxalase system and a
further increase in

accumulation of osmolytes.
Improved K+ accumulation

and restricted Na+

accumulation. Increase in
superoxide dismutase

(SOD), catalase (CAT), and
ascorbic acid (AsA).

[90]

Salt 100 mM NaCl 8 days Bean (Phaseolus
vulgaris)

Exogenous application of
naringenin (0.1–0.4 mM).

Regulation of cellular redox,
chloroplast antioxidant

system, and photosynthesis.
[91]

Heavy
metals

150 mg L−1 of
Pb2 þ (which

corresponds to
724 µM

Pb(NO3)2)

Incubated
for 2 h Lupin

Incubation of seedlings with
catechin before exposure to

lead stress (5, 10, and
20 µg mL−1 of

catechin equivalents).

Increased root growth and
reduced accumulation of
ROS, lipid peroxidation,

and cell death.

[92]

Heavy
metals Wastewater 100 days Lettuce and

turnip

Accumulation of endogenous
flavonoids, including

putrescine and spermidine.

Counteract the
oxidative stress. [93]

High tem-
perature

37 ◦C (day),
25 ◦C (night)

During
growth
period

Tomato
(Solanum

Lycopersicon L.)
Accumulation of

endogenous flavonoids.
Reducing the abundance of

ROS, enhancing fertility. [94]

High tem-
perature

Moderate
(36 ◦C/24 ◦C
day/night) or
severe (42 ◦C/

26 ◦C day/night)

During the
growth
period

since the
pod’s color

changed
to an

individual
level

Soybean
(Glycine max)

Accumulation of endogenous
flavonoids, including

tocopherols, flavonoids,
phenylpropanoids, and

ascorbate precursors.

Scavenging of heat-induced
ROS damage during

seed maturity.
[95]

Air
pollutant

Sulfur dioxide
(SO2), NO2,

carbon monoxide
(CO),

hydrocarbons
(HC), and
airborne

particulate
material (APM)

During
growth
period

Spartium junceum
L., Lagerstroemia
indica L., Th uja
orientalis L., and

Petunia hybrida L. w

Accumulation of
endogenous flavonoids.

Reduced ROS accumulation
in pollen grain and

improved development of
pollen tube

and germination.

[96]

Air
pollutant

O3 stress
(300 nL L−1) 6 h Medicago

truncatula
Accumulation of endogenous

phenolic compounds.

Phenols were oxidized
red/purple pigments and

resulted in the accumulation
of antioxidant compounds.

[97]

4.1. Drought and Salinity

Drought is known as the most important physical stress of terrestrial ecosystems [98].
Therefore, different research has dealt with drought by studying either agricultural water
saving and water reuse [99] or by considering plants’ physiological adaption to the limited
water supply [100]. Salinity occurs when the number of nutrient elements exceeds a
species-specific threshold and threatens plant productivity [101].
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Alternation in gene expression, metabolic modifications, osmotic adjustment [102],
regulation of stomatal movement [103,104], and adjustment of growth and development
are among drought-adaption strategies that are activated in plants to maintain the water
balance [105–107].

A study on tea plants revealed that under drought stress, the expression of the genes
related to flavonoid biosynthesis, including CHS, dihydrofavonol 4-reductase (DFR), Leu-
coanthocyanidin reductase (LAR), and leucoanthocyanidin dioxygenase (ANS), was de-
creased in the early stages of the drought but subsequently increased by continuous drought
stress [108]. The significant upregulation of flavonoid biosynthesis genes (phenylalanine
ammonia-lyase (PAL), cinnamic acid 4-hydroxylase (C4H), 4-coumarateCoA ligase (4CL),
CHS, and Dihydrofavonol 4-reductase (DFR)) was demonstrated by another study on tea
plant under drought condition [85]. The positive effect of fulvic acid in improving the
drought resistance of tea was shown to be related to its role in activating flavonoid biosyn-
thesis pathway genes [86]. Another piece of evidence of the involvement of flavonoids in
drought stress response was reported in Arabidopsis by indicating that a highly drought-
induced gene, CYTOCHROME P450, was involved in the upregulation of antioxidant
flavonoids genes in Arabidopsis [65]. Coexpression of flavonoid biosynthesis genes and
drought-induced genes, as well as upregulation of flavonoid biosynthesis genes under
drought stress, accounts for the involvement of flavonoids in drought stress responses.
The mechanism of flavonoid action under drought has been proposed by previous studies
and portrays several interlinked pathways, including antioxidant properties, signaling
components, osmotic adjustment, stomatal movement, and photosynthesis regulation.

In plants, the role of flavonoids in response to salt stress has also been proposed. A
transgenic line of Arabidopsis, UGT76E11, that overaccumulates flavonoids exhibited a
high antioxidant capacity, reduced ROS accumulation, and enhanced NaCl and mannitol
stress resistance [88]. A genotype-dependent manner was detected in the accumulation
of flavonoids upon short-term or long-term salt stress in two Cardoon genotypes. The
genotype “Bianco Avorio” showed a constant increase in flavonoid content in response
to both short- and long-term stresses, while in “Spagnolo”, only long-term salt stress
triggered flavonoids accumulation [109]. The Arabidopsis MYB transcription factor, MYB111,
regulates salt stress responses, as a reduction in MYB111 is significantly linked with reduced
salt tolerance in Arabidopsis. An increase in flavonoid biosynthesis was associated with
MYB111 overexpression, suggesting that flavonoids act in MYB111-regulated response
to salt stress tolerance. To test the hypothesis, the researchers examined the effect of
exogenous bioflavonoids such as chalcone, dihydrokaempferole, and quercetin on salt-
stressed Arabidopsis plants. They found that these isoflavones rescued the decreased salt
tolerance in MYB111 mutants [89]. Coexpression network analysis of salt-tolerant wild
soybean revealed that the mechanism of class B heat shock factor, HSFB2b, in soybean
response to salinity stress partially underlies its role in activating a subset of genes related
to flavonoid biosynthesis [110]. This part explains the mechanism of flavonoid involvement
in drought stress response in plants.

A primary consequence of drought stress is oxidative damage. Antioxidant systems
take part in the amelioration of oxidative damage through the activation of enzymatic or
nonenzymatic antioxidants that provide effective scavenging of ROS [111]. Flavonoids are
among nonenzymatic antioxidants that improve plants’ fitness to drought stress.

An increase in the antioxidative defensive mechanism as a result of selenium and
a-tocopherol was the result of enhancement in the production of phenolics and flavonoid
content in maize plants under salt stress, signifying the antioxidative role of flavonols in
the salt stress response pathway [60]. Exogenous application of vanillic acid took part
in osmolyte accumulation, regulation of ion uptake, and augmentation of superoxide
dismutase (SOD), catalase (CAT), and ascorbic acid (AsA) under salt stress [90].

Another role of flavonoids is improving the plants’ adaption to drought by regulating
stomatal movements. It was revealed that flavanols hinder ABA-induced hydrogen perox-
ide (H2O2) accumulation in stomata guard cells of Arabidopsis [112]. It was also found that
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the accumulation of flavonols in stomata guard cells was highly induced by drought, and
the accumulation of flavonols was higher in a drought-overly-insensitive (doi57) mutant
compared with the wild type, which was associated with a relatively lower accumulation
of H2O2 in stomata guard cells of doi57 [81]. In a study on pigeon pea, the accumulation
of flavonoids (genistein, genistin, and pterostilbene) was accompanied by the initiation of
stomatal closure by ABA treatment under drought [87]. Gene coexpression networks in sea
buckthorn revealed that ABA and flavonoid signaling crosstalk determines the levels of
drought resistance among different subspecies [113]. Unraveling the metabolic signature
of Brassica napus in response to ABA suggested a role for flavonols in stomatal movement
under drought stress. Further examination showed that the exogenous application of 1µM
quercetin resulted in a slight increase in the stomatal aperture of B. napus [114].

A role as a signaling molecule for flavonols has also been suggested [88,115]. Increased
transcription of stress-related genes in the UGT76E11 transgenic line of Arabidopsis was
featured by flavonols overaccumulation, suggesting a role for flavonols as a signaling
molecule that activates stress-related transcription factors [88]. A study on Arabidopsis
indicated that ectopic expression of a grape Basic helix-loop-helix (bHLH) transcription
factor gene, VvbHLH1, increased the accumulation of flavonoids. Authors suggested that
overexpression of VvbHLH1 resulted in adaption to salt and drought stress by upregulation
of genes involved in the ABA biosynthesis pathway, which further increases the generation
of signaling molecules and the expression of stress-tolerance genes [116].

Flavonoid accumulation improved photosynthesis by decreasing lipid peroxidation
and lowering excitation pressure and loss of energy through nonphotochemical quench-
ing [117]. Therefore, flavonoids take part in drought stress responses at different levels,
including signal transduction, regulation of gene expression, ROS scavenging, stomatal
movements, and retention of photosynthetic system functionality, and eventually improve
plants’ performance under drought stress conditions. Microarray analysis indicated that
upregulation of a gene encodes chalcone isomerase2 (OsCHI2) under drought and salt
stress. The OsCHI2 is responsible for increasing the transcripts of structural genes related
to the flavonoid’s biosynthesis pathway. Rd29A::OsCHI2 transgenic rice plants exhibited
prolonged photosynthesis activity under drought and salinity stress. An increase in relative
water content, photosynthetic pigments, and proline with reduced relative electrolyte leak-
age and malondialdehyde content detected in plants were suggested as the mechanisms
by which flavonoids take part in the regulation of photosynthesis activity under drought
and salinity [118]. Another study proposed that the positive effect of mild NaCl treatment
on net photosynthesis (Pn) and quantum yield efficiency of electron transfer (FV/FM) was
the result of an increase in the total flavanols content of Tetrastigma hemsleyanum [119].
Alleviation of the effect of salinity on cellular redox, chloroplast antioxidant system, and
photosynthetic activity is indicated by applying exogenous naringenin on bean plants
(Phaseolus vulgaris) under salt stress [91]. A genotype-dependent response of photosyn-
thesis to salt stress was detected in two Paulownia genotypes. Further investigation that
displayed different capacities for the accumulation of flavonoids in Paulownia tomentosa ×
fortune (TF) compared with Paulownia elongata × elongata (EE) underlies the variation in
their potential to respond to salt stress. The genotype with a higher capacity of flavonoid
accumulation (TF) showed higher resilience of photosynthesis apparatus, indicated by
higher FV/FM and higher QA- reoxidation compared to EE [120].

Moreover, flavonoids improve plants’ resistance to drought and salt stress by prevent-
ing oxidative processes, maintaining a fine-tuned oxidation/redox potential, osmotic regu-
lation, and improving photosynthesis efficiency. Therefore, the accumulation of flavonols
in plants under salt stress favors plants’ resilience to drought and salt from both molecular
and physiological aspects.

4.2. Toxic Metal/Metalloids

Flavonoids, as a versatile compound in abiotic stress alleviation, also take part in
response to heavy metal stress. The concomitant increase in flavonoids with an increase



Plants 2022, 11, 3158 12 of 27

in the concentration of heavy metals in plant tissue suggested an antioxidative role for
flavonoids in alleviating heavy metal stress in plants [121–123]. Moreover, the phytoreme-
diation capacity of N. biserrate was concluded to be the result of a high accumulation of
myricetin and kaempferol in its tissue when grown in heavy metal-contaminated soils [124].
Preincubation of lupin seedlings exposed to lead stress for 48 h with flavonoids attenuated
the adverse effects of lead stress. Increased root growth, reduced accumulation of ROS,
lipid peroxidation, and cell death were detected in flavonoid-incubated plants compared
to control under lead toxicity. To answer the query related to the effect of flavonoids on
the removal of excess lead due to its antioxidant properties, the capacity of root extracts
to scavenge 1-diphenyl-2-picrylhydrazyl (DPPH) was investigated and confirmed the an-
tioxidative role of flavonoids in lead stress-exposed plants [92]. Flavonoids enhanced the
tolerance of Avicennia marina to Cd. However, flavonoids showed no influence on the
uptake of Cd in root cell walls since the exposure of roots to ion transport inhibitor (LaCl3)
evidenced the facilitation of Cd transport in roots, indicating that flavonoids have a signifi-
cant stimulative effect on symplastic transport of Cd in roots, and Ca-channel was not the
unique means of symplastic transport for Cd absorption. Flavonoids facilitate symplastic
transport when roots take up Cd but do not affect apoplastic transport [125]. According to
the existing literature, the antioxidative role of flavonoids is the only mechanism of heavy
metal stress alleviation in plants that has been taken into consideration thus far. Neverthe-
less, there are a limited number of reports on the metal-chelation properties of flavonoids.
In a study on Fagopyrum esculentum by Moench, the role of salicylic acid in alleviating Cd
stress was attributed to its effect on the enhancement of the metal-chelation properties.
Heavy-metal chelation properties have also been assigned to plant-based natural flavanols
in a study on the effect of lead poisoning in mice [126].

4.3. Extreme Temperature

Low temperature upregulates the expression of flavonoids’ biosynthetic genes and
increases the content of flavonoids in plant tissue in a species-dependent manner [127,128].
Flavonoids were also introduced as the potential biomarkers for cold stress in barley [129].
Reportedly, anthocyanin synthesis plays an essential role in cold stress tolerance in B. rapa
since the expression of anthocyanidin synthase (BrANS) genes was sturdily related to cold-
stress tolerance [130], whereas knock-out mutation of PRODUCTION OF ANTHOCYANIN
PIGMENT 1 (PAP1) MYB transcription factor depicts impaired leaf-freezing tolerance in
Arabidopsis [128].

The role of anthocyanin and other flavonoids in the tolerance of Arabidopsis to cold
stress has been reported. Nevertheless, the precise causal relationship between flavonoids
and cold stress tolerance was not proposed [131]. Other researchers have studied the
tolerance of Arabidopsis against freezing to initiate the stress linked with apoplastic ice
crystal formation at subzero temperatures. Their investigation indicated minor effects of
flavonoids on primary metabolism. They also refuted the possibility of involvement of
flavonoids in the modification of phytohormones’ balance or stabilization of proteins as a
possible function of flavonoids in chilling stress. This was because plant growth, develop-
ment, and primary metabolism were unaltered in all flavonoid biosynthesis mutants used
in their study. Instead, they approved a previously proposed role for flavonoids in freezing
tolerance because flavonoids take part in the protection of cell membranes and proteins
against cold stress since flavonoids-mediated partition and stability of plants’ membranes
have been evidenced [132]. They also proposed that the redundancy of flavonoid structures
allows the deficiency of flavanols or anthocyanins to be compensated by other flavonoid
compound classes [133]. A close association between cold stress tolerance and expression
of dihydroflavonol 4-reductase (DFR) genes is known to be another essential function in
the flavonoid biosynthetic pathway. This association proposed that the BrDFR gene is a
useful resource for molecular breeding of freezing stress-resistant Brassica crops [134].

In addition, a role for flavonoids as an osmoticum has been proposed in a study on
apple leaves exposed to cold temperatures. Although the role of anthocyanin in the osmotic
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adjustment of apple leaves has been proved by their study, due to metabolic costliness
relative to other osmolytes and low concentrations, it is unlikely that they solely take part
in osmoregulation [135]. Moreover, in a study on Liriope spicata, it was revealed that genes
and metabolites involved in the flavonoid pathway had a synergist role in osmoregulation
under freezing stress [136].

Interactions between light and cold stress have been depicted by several studies [137].
A study on the interactive pathway of blue light signaling with cold stress response depicted
the dependency of anthocyanin biosynthesis on the expression of cold-stress-responsive
genes affected by blue light signaling [137,138]. The role of light intensity and spectra
on flavonoids, particularly anthocyanin, has recently attracted attention and was briefly
discussed in the section on light stress.

The comparison between pepper plants (Capsicum annuum L.) incubated by Penicillium
resedanum with nonincubated plants showed that tolerance to high temperature was associated
with the uplift in amino acid and the production of flavonoids in high quantities [139]. On
the other hand, transcriptomic analysis of eggplants under high temperature displayed
downregulation of genes in the anthocyanin biosynthetic pathway of eggplant [140]. The role
of flavonoids in enhancing the fertility of tomatoes under high temperatures was investigated.
Studying anthocyanin-reduced (are) tomato mutants demonstrated that flavanols ameliorated
the adverse effects of high temperature by reducing the abundance of ROS [94]. The ROS
scavenging role of flavonoids as the potential function of flavonoids in attenuation of heat
stress was also reported in heat-stressed soybean seeds. The authors proposed that higher
concentrations of flavonoids, ascorbate precursors, and tocopherols alleviated heat stress
damage during seed maturity via scavenging heat-induced ROS damage [95]. In contrast, the
reduction of flavonoids in response to high temperatures has also been reported, suggesting
a negative role for flavonoids in plants’ fitness to high temperatures [141,142]. However,
combined heat and drought stress led to increased flavonols content in Quercus ilex L. [143].

In conclusion, an increase in flavonoid content can be considered a cold-tolerance
strategy, while it is not the case under high-temperature stress since under high-temperature
stress, flavonoid content in different plant organs may depict different patterns. ROSs’
scavenging properties of flavonoids are introduced as the functional role of flavonoids for
both cold and heat stress, and membrane protection properties are proposed as a cold-stress
alleviation strategy. Overall, the crosstalk of flavonoids with the various temperature stress
response pathways is yet to be studied.

4.4. Atmospheric Pollutants

As biomarkers of air pollutants, the fluorescence emission of selected chloroplast
metabolites, including flavonoids, carotenoids, lipofuscins, and pheophytins, revealed
that nitric oxide (NO2) toxicity resulted in the modification of the fluorescence emission
profile of carotenoids and flavonoids, suggesting a role for flavonoids in plants’ resistance
against air pollutant stress [144]. HPLC analysis of the pollen grain of three ornamental
plants grown under polluted areas contained mainly sulfur dioxide (SO2), NO2, carbon
monoxide (CO), hydrocarbons (HC), and airborne particulate material (APM) revealed
that the flavonoids content in ethanolic aquatic extracts of pollen grain of studied plants
was increased. The increase in flavonoids led to reduced ROS accumulation in pollen
grain and further resulted in improved pollen tube development and germination and
eventually enhanced the plants’ fecundity [96]. Moreover, an antioxidative role is proposed
for flavonoids in air pollutant stress scenarios. In this regard, it was noted that Passiflora
quadrangularis L. plants grown in a hazy atmosphere synthesized more anthocyanin to
cope with the oxidative stress caused by the hazy atmosphere [145]. In addition, an
alternation in anthocyanin content has been noted in grape berry plants fumigated by
SO2, which was claimed to be the result of preventing its degradation rather than de
novo synthesis [146]. Application of H2S on Brassica oleracea L. resulted in an increase in
anthocyanin content, which also accounts for the signaling role of H2S in antioxidative
pathways [147]. Furthermore, treating Vitis vinifera cell suspension by the donor of H2S
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(sodium hydrosulfide) also resulted in increased flavonols and total phenolic, sinigrin, and
anthocyanins [148].

Transcriptome and metabolome analysis of Malus crab apple indicated that a key (O3)-
responsive transcription factor, McWRKY75, was positively correlated with a flavonoid-
related structural gene. In addition, the exogenous application of methyl jasmonate de-
creased the negative impacts of O3 stress by enhancing the flavonoid metabolic path-
way [149]. Studying Medicago truncatula response to O3 stress revealed that the potential
for upregulation of flavonoid biosynthesis pathway and being benefited by flavonoids’
antioxidant properties account for the resilience of ozone-insensitive accession against O3
pollution [97]. Air pollutants intrude plant tissue through stomata and affect stomatal
characteristics and apparatuses [150]. In cuticles and epicuticular waxes, flavonoids play
the role of an antioxidant barrier to protect cellular components against air pollutants such
as ozone (O3) and sulfur dioxide (SO2) [13].

Involvement in the signaling of stomatal movement and scavenging of ROS to block
the transduction of signals that lead to stomatal malfunctioning is a well-defined role of
flavonoids [112,115]. Given that, a possible role of flavonoids in ameliorating air pollutant
stress can be their involvement in the signaling network of stomatal movement.

4.5. Light Stress

Light provides the fuel for photosynthesis, the process that a plant’s life entirely de-
pends on. Light quality, intensity, and duration affect plant growth, morphology, resource
acquisition, and adaption to the environmental condition [151–154]. Nevertheless, excess
levels of light impose detrimental effects and cause light stress on plants. Flavonoids have
been demonstrated to play a positive role in the amelioration of light stress effects on
plants. However, some studies cast doubt on the positive role of flavonoids in stress re-
sponse because, in some cases, flavonoids had a negligible role against light stress. Studies
on different plant species showed that high light intensity increases flavonoid accumula-
tion [155,156]. Further, the accumulation of flavonoids in epidermal cells, apical meristem,
and pollens take part in filtering the extreme sunlight, thus reducing the likelihood of
the collision of the harmful spectra on the vulnerable cellular organism causing oxidative
stress [157]. Nevertheless, a contrasting report on the modification of flavonoid content
under light stress is further elaborated by comprehensive metabolomics studies.

A study on Ginkgo biloba leaves exposed to UV-B radiation depicted a significant
increase in the accumulation of flavonols in leaves under long-term UV-B exposure [158].
Similar work on white asparagus (Asparagus officinalis L.) showed that accumulation of
a specific flavanol, quercetin-4′-O-monoglucoside, increased following exposure to UV-
B stress [159]. Moreover, the effect of high light stress on the anthocyanin content of
rose has been investigated and showed a high level of dependency on the light spectra
in such a way that monochromatic red and blue light decreased while full-spectrum
white light increased anthocyanin content. Interestingly, plants grown under white light
depicted a better tolerance to high light stress [160]. Similarly, another study depicted
that UV-B stress has a negligible effect on anthocyanin and flavonol index in cucumber
plants grown under different light spectra [161]. Nevertheless, a more comprehensive
metabolomics study showed that the ratio of four flavonoid compounds, kaempferol,
quercetin, flavonol disaccharide I, and flavanol disaccharide II, varied after exposure to
UV-B stress, and this modulation in flavonoids content was highly dependent on growing
light spectra [162]. These reports suggest a spectral-dependent manner for the role of
flavonoids in the regulation of light stress response.

4.6. Other Stresses

An A. thaliana ROS1-dependent flavonoid accumulation in response to herbicide stress
has been revealed through the transcriptomic analysis of the imazethapyr-treated wild-type
and ROS1 plants [163]. In an attempt to grow and develop multiple-herbicide resistance
(MHR) in grass weeds, Schwarz et al. [164] examined the binding affinity of flavonoids to a
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phi class glutathione-S-transferase (AmGSTF1), which is a functional biomarker of MHR in
black-grass (Alopecurus myosuroides). Using the ligand fishing experiment, they indicated
that a variety of flavonoid structures are potent binders to AmGSTF1 [164].

It was indicated that stress caused by the flood could alter the accumulation pattern
of flavonoids by influencing the expression of key enzymes involved in the flavonoid
synthesis pathway and eventually resulting in an increase in the total flavonoid content of
the Chrysanthemum morifolium [165]. The tolerance of Pterocarya stenoptera, a species widely
distributed along rivers, to flooding stress was also attributed to increasing the synthesis
of alpha-Linolenic acids and flavonoids in areal organs and activation of phytohormone
biosynthesis and signaling pathways [166]. On the contrary, a study on soybean indicated
that the genes related to the biosynthesis of phenylpropanoids, lignin, and flavonoids
were downregulated under flooding stress and rendered plants’ roots more susceptible
to pathogens [167]. These findings may propose the organ-specific response of flavonoid
accumulation in plants under flooding stress.

5. Flavonoids-Mediated Abiotic Stress Signaling

Exposure of plants to external stresses initiates the increased regulation of flavonoid
biosynthetic responsible genes, thus increasing the flavonoid content. In the desert plant
Reaumuria soongorica, a rapid increase in RsF3H (flavanone 3-hydroxylase) gene expression
and hindered lipid peroxidation triggered by antioxidant flavonoids has been evidenced
as a protective strategy against UV-B and drought stress [168]. Tolerance to UV radiation
occurs following flavonoids accumulation since they act as a sunscreen that filters the UV
radiation, thereby hindering the generation of ROSs. The activation of UV-B photorecep-
tor activates the transcriptional factors (TFs), which further activate the transcription of
flavonoid biosynthetic genes [13,169]. Similarly, UV-B stress in different species led to a
modification in the transcription of flavonoid biosynthetic genes, which further enhanced
the ratio of dihydroxy to monohydroxy B-ring-substituted flavonoid glycosides [170,171].
Luteolin and quercetin are glycosides actively involved in chelating iron (Fe) and copper
(Cu) ions [56]. For instance, Berli et al. [172] observed that in grape leaves, UV-B radiation
triggered an increase in quercetin derivates as an antioxidant for plant protection. It was
demonstrated that when A. thaliana is exposed to drought stress, increased accumulation
of flavonoids resulted in plant tolerance through the overexpression of MYB12/PFG1
(PRODUCTION OF FLAVONOL GLYCOSIDES1) or MYB75/PAP1 (PRODUCTION OF
ANTHOCYANIN PIG-MENT1), MYB12 and PAP1, transparent testa4 (tt4) as a flavonoid-
deficient mutant, and flavonoid-deficient MYB12 or PAP1 (obtained by crossing tt4 and the
individual MYB overexpressor in A. thaliana) [2] Figure 5. In addition, direct estimation of
the antioxidant activity revealed that enhanced accumulation of anthocyanin with effective
in vitro antioxidant activity directly alleviates ROS in vivo [2]. In salt-stressed transgenic
tobacco, overexpression of a repressor of silencing from Arabidopsis (AtROS1) occurred,
which consists of genes encoding enzymes of flavonoid biosynthetic and antioxidant path-
ways, the influence of AtROS1 increasing the demethylation levels of these genes encoding
CHS, CHI, F3-H, FLS, dihydroflavonol 4-reductase, and anthocyanidin synthase of the
flavonoid biosynthetic pathway, and antioxidant enzymatic pathway that confirms the
flavonoids mediated tolerance to salt stress [173]. Ismail et al. [174] reported that flavonoid
(rutin) level increased by 25-fold in quinoa leaves under salt stress, which improved tissue
tolerance and decreased the negative impact of high salinity on leaf photochemistry by
elevating the availability of potassium (K+) and rate of (Na+) pumping. In addition, the
negative correlation between rutin-stimulated modifications in K+ and H+ fluxes proposed
that the accretion of rutin in the cytosol takes part in scavenging the hydroxyl radicals,
thereby preventing K+ leakage through K+ efflux pathways [174]. These findings suggest
the potential role of flavonoids in alleviating the negative impacts of abiotic stress.
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Figure 5. Actions of flavonoids under environmental stress conditions. Following abiotic stress,
stress-specific transcription factors are activated and initiate the flavonoids biosynthesis pathway.
Flavonoids improve plants’ resilience against abiotic stress by improving root hydraulic conductivity
and stomatal movement under drought stress, improving ion homeostasis under salt stress, activation
of cis- and trans-regulation genes in the nucleus under heavy metal stress, and increasing flavanol
glycosides under cold stress.

6. Molecular and Genetic Approaches in Tailoring Flavonoids Biosynthesis and
Regulation under Abiotic Stress

Several researchers adapted molecular techniques to examine the role of flavonoids in
triggering the adaptive responses to abiotic stresses (Table 4). Calcium-dependent protein
kinases actively participate in calcium signaling and stimulate the production of flavonoids
to participate against the plethora of environmental stresses. In this regard, higher expres-
sion of GuCPKs genes in Glycyrrhiza uralensis under treatments of NaCl (30 mM) and CaCl2
(2.5 mM) has been reported. Induced expression of GuCPKs significantly improved the
accumulation of flavonoid biosynthesis and glycyrrhizic acid under different salinity treat-
ments [175]. Moreover, the study of Jan et al. [176] shows that transgenic plants with F3-H
showed improved biosynthesis of quercetin and kaempferol in rice under salinity (150 mM)
and heat stress (28–30 ◦C, light 16/8 h). They noted that heat and salinity stress increased
oxidative damage, which was mitigated by the accumulation of flavonoid content. In addi-
tion, the overexpression of the AtMYB12 gene increased the accumulation of flavonoids
by upregulating the genes involved in flavonoid biosynthesis in transgenic Arabidopsis
under drought (25% PEG6000 for 2 weeks) and salinity (300 mM once every 2 days for
4 weeks) stresses [177]. Similarly, VvMyBF1 gene, cloned from grapevine, enhanced the
accumulation of flavonoids in transgenic Arabidopsis for confronting drought (25% PEG6000
for 2 weeks) and salt stress (200 mM NaCl for 2 weeks) [178]. The transgenic plants showed
higher activities of SOD, POD, pyrroline-5-carboxylate synthase, dihydroflavonol reduc-
tase, FLS, CHI, and PAL, as well as a significant reduction of MDA and H2O2 content.
Overexpression of the GmMyB12 transcription factor increased the downstream flavonoids
by improving the expression of flavonoid biosynthesis-related genes in Arabidopsis [179].
Its overexpression also increased the pyrroline-5-carboxylate synthase, SOD, and POD
genes under salinity (200 mM NaCl, 2 weeks) and drought stress (25% PEG6000, 2 weeks).
According to Wang et al. [180], a basic helix-loop-helix (bHLH) transcription factor gene
antirrhinum (AmDEL) increased flavonoids accumulation under drought (25% PEG6000
for 2 weeks) and salinity (300 mM 2 days for 4 weeks) stresses via upregulating flavonoids
biosynthesis genes in Arabidopsis. Moreover, the enzymatic analysis and Western blotting
showed the higher activities of pyrrline-5-carboxylate synthase, dihydroflavonol reductase,
CHI, and phenylalanine ammonia lyase (PAL) in transgenic plants as compared to wild
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plants against stressful conditions. Overexpression of SIbHLH22 in tomatoes showed
small leaves, short height, and higher accumulation of flavonoids under drought (100 mM
mannitol) and salt (200 mM NaCl) stresses [181]. Transgenic plants showed enhanced
vigor by improving the ROS scavenging system. In another study, Jayaraman et al. [118]
isolated gene encoding for chalcone isomerase 2 (OsCHI2) from drought-tolerant upland
rice variety “Nagina22” and transduced it in drought-sensitive rice cv. Pusa Sugandh
2. by using inducible promotor AtRd29A. Stable chromosomal integration of transgenes
showed abundant structural genes of flavonoid biosynthesis, which thereby resulted in
higher production of flavonoids in mutant rice plants against abiotic stresses including heat
(40 ◦C for 3 days), cold (2 ◦C; 16 h light/8 h dark for 12 days), salinity (150 mM NaCl for
7 days), and drought (withholding water 7 days at 9 to 10 leave stage) stresses. Their find-
ings suggested that induction of OsCHI2 genes modulates flavonoid metabolism and en-
hanced abiotic stress tolerance, other than heat stress. In another case, the AeCHS gene iso-
lated from Abelmosschus esculentus also increased flavonoid biosynthesis under treatments
of osmotic (300 mM mannitol for a week) and salt (200 mM NaCl for a week) stresses in
Arabidopsis plants [182]. Similarly, overexpression of the CHS gene in Arabidopsis improved
high light stress by increasing the synthesis of anthocyanins that enhances the plant’s
adaption to light when transferred from 100 µmol m−2 s−1 to 200 µmol m−2 s−1 [183].

Table 4. Molecular and genetic approaches in tailoring flavonoids biosynthesis and regulation under
abiotic stress.

Genes,
Transcript Method Plant Species Stress Results Reference

GuCPKs Induced expression
of GuCPKs gene

Glycyrrhiza
uralensis

NaCl (30 mM) and CaCl2
(2.5 mM)

Improved the accumulation of
flavonoids biosynthesis and

glycyrrhizic acid.
[175]

flavanol
3-hydroxylase.

Induced expression
of flavanol

3-hydroxylase gene
Rice

Salinity (150 mM) and heat
stress (28–30 ◦C, light

16/8 h)

Improved biosynthesis of quercetin
and kaempferol. Increased oxidative
damage, which was mitigated with

the accumulation of
flavonoids content.

[176]

AtMYB12 Overexpression
of AtMYB12 Arabidopsis

Drought (25% PEG6000 for
2 weeks) and salinity stress
(300 mM once every 2 days

for 4 weeks)

Increased the flavonoids
agglomeration by the upregulation of

genes actively involved in
flavonoid biosynthesis

[177]

VvMyBF1

VvMyBF1 gene
cloned from

grapevine induced
into Arabidopsis

Arabidopsis
Drought (25% PEG6000 for

2 weeks) and salt stress
(200 mM NaCl for 2 weeks)

Increased the accumulation of
flavonoids. Higher activities of SOD,

POD, pyrroline-5-carboxylate
synthase, dihydroflavonol reductase,

FLS, CHI, and PAL, as well as a
significant reduction of MDA and

H2O2 content.

[178]

GmMyB12 Overexpression
of GmMyB12 Arabidopsis

Salinity (200 mM NaCl, 2
weeks) and drought stress

(25% PEG6000,
2 weeks)

Increased the downstream flavonoids
by improving the expression of

flavonoid biosynthesis-related genes.
Increased the pyrroline-5-carboxylate

synthase, SOD, and POD.

[179]

Basic
helix-loop-helix

(bHLH)

Transcription factor
gene of (bHLH)

antirrhinum (AmDEL)
induced

in Arabidopsis

Arabidopsis
Drought (25% PEG6000 for
2 weeks) and salinity stress
(300 mM 2 days for 4 week)

Higher activities of
pyrrline-5-carboxylate synthase,

dihydroflavonol reductase, chalcone
isomerase, and phenylalanine

ammonia lyase (PAL) in transgenic
plants. Upregulated flavonoids

biosynthesis genes.

[180]

SIbHLH22 Overexpression
of SIbHLH22 Tomato

Drought (100 mM mannitol)
and slat stress

(200 mM NaCl)

Transgenic plants showed enhanced
vigor by improving ROS scavenging
system. Showed small leaves, short

height, and higher accumulation
of flavonoids.

[181]
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Table 4. Cont.

Genes,
Transcript Method Plant Species Stress Results Reference

Chalcone
isomerase 2
(OsCHI2)

Induction of OsCHI2 Rice

Heat (40 ◦C for 3 days),
cold stress (2 ◦C; 16 h

light/8 h dark for 12 days),
salinity stresses (150 mM

NaCl for 7 days), and
drought stress (withholding

water 7 days at 9 to
10 leave stage).

Abundant structural genes of
flavonoid biosynthesis and

modulation of flavonoid metabolism.
[118]

AeCHS o in
Arabidopsis

plants

AeCHS gene isolated
from Abelmosschus

esculentus and
induced in
Arabidopsis.

Arabidopsis
Osmotic (300 mM mannitol
for a week) and salt stress
(200 mM NaCl for a week)

Increased flavonoid biosynthesis and
abiotic stress tolerance. [182]

CHS gene by
Overexpression of

CHS gene in
Arabidopsis

Arabidopsis
High light stress (200 µmol

m−2 s−1)

Increased the synthesis of
anthocyanins that enhance the
adaptability of plants against

light stress.

[183]

EkFLS gene

Overexpressed the
EkFLS gene in

Arabidopsis; isolated
from Euphorbia kansui

Liou

Arabidopsis
Drought stress (20%

PEG600) and salinity stress
(200 mM NaCl)

Increased flavonoids biosynthesis and
gave a theoretical base for improving
the phytoextracts of medicinal plants
and their resistance against multiple

stresses simultaneously.

[184]

GSA1 gene Overexpression of
GSA1 in rice Rice

Salinity stress (150 mM for
7 days), drought stress (16%
PEG8000 for 2 to 3 weeks),
and heat stress (42 ◦C for

dozens of hours)

Redirected the metabolic flux from
lignin synthesis toward flavonoids

synthesis. Accumulated more
glycosides and flavonoids.

[185]

glycosyltransferase
gene

(UGT76E11)

Overexpression
of UGT76E1 Arabidopsis

H2O2 (0.4 mM), drought
(200 mM mannitol), and

salinity (100 mM NaCl for
10 days) stress

Showed substantially enhanced
tolerance through producing of higher
glucosylate quercetin by modulating

flavonoid biosynthesis pathway.

[88]

RtLDOX/
RtLDOX2

Expressed
leucoanthocyanidin
dioxygenase genes

(RtLDOX/RtLDOX2)
of Reaumuria trigyna

in Arabidopsis

Arabidopsis

Drought (150 mM and
300 mM mannitol for

15 days), salinity (75 mM
and 100 mM NaCl for

10 days), and
ultraviolet-B-stress (30 min

per day for 7 days)

Overexpression of RtLDOX2 showed
a higher accumulation of flavonols

and anthocyanin and converted
dihydrokaempferol to kaempferol,

scavenging ROS.

[186]

UDP-sugar gly-
cosyltransferase

gene
(CrUGT87A1)

CrUGT87A1 cloned
form Carex rigescens

in Arabidopsis
Arabidopsis Salt stress (100 mM and

125 mM NaCl for 7 days)
Higher accumulation of antioxidants

and flavonoids. [61]

R2R3-MYB
(SbMYB2 and

SbMYB7)

Overexpression of
R2R3-MYB form

Scutellaria baicalensis
in tobacco

Tobacco

Salt stress (150 mM NaCl),
drought (0.2 M mannitol),

and ABA (100 µ M) for 3, 6,
and 9 days, respectively

Higher fresh weight, lower flavonoid
synthesis gene and antioxidants, and

higher
phenylpropanoid accumulation.

[187]

PA1-type MYB
transcription

factor
(MdMYBPA1)

MdbHLH33 directly
binds to the cis
element of the
MdMYBPA1

responsive to low
temperature

Apple (Malus
x domestica) Low temperature (14 ◦C)

Responded to flavonoid biosynthesis
by synthesizing anthocyanin from

proanthocyanin.
[188]

Ethylene
insensitive 2

(EIN2)

Overexpression
of EIN2 Rice Cd stress (10 µM for 10

days)
Increased flavonoid and
phenolics biosynthesis. [189]

Core apple
autophagy-
related gene
(MdATG8i)

Overexpression
of MdATG8i Apple Drought (withholding

water for 6 days)

Higher photosynthesis, amino acids,
flavonoids, and antioxidant activities,

lower ROS and oxidized and
insoluble proteins, higher roots

hydraulic conductivity, and improved
water uptake.

[190]

AvFLS

Apocynum venetum
gene overexpression
in AvFLS induced in

tobacco

Tobacco Salinity stress (200 mM
for 72 h)

Increased flavonoids synthesis,
absorbed more K+, maintained

Na+/K+ homeostasis, and increased
K+/Na+ ratio.

[191]

SbMYB8

Overexpression of
R2R3-MYB form

Scutellaria baicalensis
in tobacco

Tobacco

Salt stress (150 mM NaCl),
drought (0.2 M mannitol),
and ABA (100 µM) for 3, 6,

and 9 days, respectively

Higher flavonoid biosynthesis and
antioxidants, and improved tolerance

against stress.
[192]

Flavonol synthetase (FLS) is among the essential enzymes that participate in flavonoid
biosynthesis. Wang et al. [184] overexpressed the EkFLS gene in Arabidopsis, isolated from
Euphorbia kansui Liou under drought stress (20% PEG600) and salinity (200 mM NaCl)
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stresses. Their results revealed that EkFLS overexpression was strongly correlated with
higher flavonoid biosynthesis and offer the theoretical basis for further improving the
phytoextracts of medicinal plants and their resistance against multiple stresses simultane-
ously. Dong et al. [185] characterized GSA1 (a quantitative trait locus regulating grain-size
of rice) that encodes a UDP-glucosyltransferase and exhibits glucosyltransferase activity
toward monolignols and flavonoids. They noted that GSA1 redirects the metabolic flux
from lignin synthesis toward flavonoid synthesis under abiotic stresses and accumulates
more glycosides and flavonoids in rice for abiotic stress tolerance. Moreover, the GAS1
overexpression resulted in larger grain size and played a key role in metabolic flux di-
rection against multiple stresses, including salinity (150 mM for 7 days), drought (16%
PEG8000 for 2 to 3 weeks), and heat (42 ◦C for dozens of h) stresses. Their findings sug-
gested that GSA1 catalyzes the glucosylation of flavonoids and monolignols to modulate
the metabolic flux by altering the phenylpropanoid pathway and flavonoid glycoside
profile in response to abiotic stress conditions. In another case, Li et al. [88] cloned the
Arabidopsis glycosyltransferase gene (UGT76E11), and overexpressing plants showed substan-
tially enhanced tolerance against H2O2 (0.4 mM), drought (200 mM mannitol), and salinity
(100 mM NaCl for 10 days) stresses through producing higher glucosylate quercetin by
modulating the flavonoid biosynthesis pathway as compared to wild plants. In another
study, Li et al. [187] recognized two differentially expressed leucoanthocyanidin dioxyge-
nase genes (RtLDOX/RtLDOX2) rapidly upregulated in Reaumuria trigyna under drought
and salinity stress, consistent with stress-related cis-elements located in the promoter re-
gion. Transgenic Arabidopsis overexpressing RtLDOX2 showed a higher accumulation
of flavonols and anthocyanin, suggesting that this gene functions as a multifunctional
dioxygenase in the flavonoid pathway and converts dihydrokaempferol to kaempferol.
They noted that transgenic plants via agrobacterium-mediated transformation showed
higher tolerance against drought (150 mM and 300 mM mannitol for 15 days), salinity
(75 mM and 100 mM NaCl for 10 days), and ultraviolet-B (30 min per day for 7 days)
stresses by modulating the flavonoid’s pathway and scavenging ROS.

7. Conclusions

Sessile plants develop various endogenous defense mechanisms to counter unfavor-
able conditions. Flavonoids are among the natural tools developed by plants to cope with
abiotic stresses. This review encloses an overview of the functional roles of flavonoids in
shaping a response to abiotic stress via the regulation of antioxidant systems, involvement
in the signaling network, and modulation of physiological aspects of the plant. The biosyn-
thesis of flavonoids and their accumulation in plants is triggered by abiotic stimuli and
consequences in the modulation of stress response pathways. Flavonoids improve plants’
tolerance to abiotic stress at physiological and biochemical levels by the improvement
of antioxidant capacity, regulation of cellular redox, activation of stress-responsive TFs,
osmoregulation, and involvement in the stress response signaling network as a signaling
molecule. We also discussed that flavonoids regulate stress response in different parts of
plants, including, stomata, pollen grain, thylakoid membrane, cell membrane, and nucleus.
This review provides the current status of flavonoids’ functional role in abiotic stress re-
sponses of plants and suggests flavonoids as a promising abiotic stress marker. Moreover,
this review invites investigation of stress-specific flavonoids and the underlying exact
mechanism of flavonoids’ involvement in stress responses, which can be a promising tool
for crop breeding programs. Moreover, there are contrasting reports on the accumulation
or reduction of flavonoid compounds in plants under light and temperature stresses. These
remain to be delicately investigated using comprehensive methods such as metabolomics.
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activity, improves plant salinity tolerance by regulating K+ retention and Na+ exclusion from leaf mesophyll in quinoa and broad
beans. Funct. Plant Biol. 2015, 43, 75–86. [CrossRef] [PubMed]

175. Tong, X.; Cao, A.; Wang, F.; Chen, X.; Xie, S.; Shen, H.; Jin, X.; Li, H. Calcium-dependent protein kinase genes in Glycyrrhiza
Uralensis appear to be involved in promoting the biosynthesis of glycyrrhizic acid and flavonoids under salt stress. Molecules
2019, 24, 1837. [CrossRef] [PubMed]

176. Jan, R.; Kim, N.; Lee, S.-H.; Khan, M.A.; Asaf, S.; Lubna; Park, J.-R.; Asif, S.; Lee, I.-J.; Kim, K.-M. Enhanced Flavonoid
Accumulation Reduces Combined Salt and Heat Stress Through Regulation of Transcriptional and Hormonal Mechanisms. Front.
Plant Sci. 2021, 12, 796956. [CrossRef] [PubMed]

177. Wang, F.; Kong, W.; Wong, G.; Fu, L.; Peng, R.; Li, Z.; Yao, Q. AtMYB12 regulates flavonoids accumulation and abiotic stress
tolerance in transgenic Arabidopsis thaliana. Mol. Genet. Genom. 2016, 291, 1545–1559. [CrossRef] [PubMed]

178. Wang, J.; Wang, F.; Jin, C.; Tong, Y.; Wang, T. A R2R3-MYB transcription factor VvMYBF1 from grapevine (Vitis vinifera L.)
regulates flavonoids accumulation and abiotic stress tolerance in transgenic Arabidopsis. J. Hortic. Sci. Biotechnol. 2020, 95, 147–161.
[CrossRef]

179. Wang, F.; Ren, X.; Zhang, F.; Qi, M.; Zhao, H.; Chen, X.; Ye, Y.; Yang, J.; Li, S.; Zhang, Y. A R2R3-type MYB transcription factor
gene from soybean, GmMYB12, is involved in flavonoids accumulation and abiotic stress tolerance in transgenic Arabidopsis.
Plant Biotechnol. Rep. 2019, 13, 219–233. [CrossRef]

180. Wang, F.; Zhu, H.; Kong, W.; Peng, R.; Liu, Q.; Yao, Q. The Antirrhinum AmDEL gene enhances flavonoids accumulation and salt
and drought tolerance in transgenic Arabidopsis. Planta 2016, 244, 59–73. [CrossRef]

181. Waseem, M.; Li, Z. Overexpression of tomato SlbHLH22 transcription factor gene enhances fruit sensitivity to exogenous
phytohormones and shortens fruit shelf-life. J. Biotechnol. 2019, 299, 50–56. [CrossRef]

182. Wang, F.; Ren, G.; Li, F.; Qi, S.; Xu, Y.; Wang, B.; Yang, Y.; Ye, Y.; Zhou, Q.; Chen, X. A chalcone synthase gene AeCHS from
Abelmoschus esculentus regulates flavonoid accumulation and abiotic stress tolerance in transgenic Arabidopsis. Acta Physiol.
Plant. 2018, 40, 97. [CrossRef]

183. Zhang, X.-H.; Zheng, X.-T.; Sun, B.-Y.; Peng, C.-L.; Chow, W.S. Over-expression of the CHS gene enhances resistance of Arabidopsis
leaves to high light. Environ. Exp. Bot. 2018, 154, 33–43. [CrossRef]

184. Wang, M.; Zhang, Y.; Zhu, C.; Yao, X.; Zheng, Z.; Tian, Z.; Cai, X. EkFLS overexpression promotes flavonoid accumulation and
abiotic stress tolerance in plant. Physiol. Plant. 2021, 172, 1966–1982. [CrossRef] [PubMed]

185. Dong, N.-Q.; Sun, Y.; Guo, T.; Shi, C.-L.; Zhang, Y.-M.; Kan, Y.; Xiang, Y.-H.; Zhang, H.; Yang, Y.-B.; Li, Y.-C. UDP-
glucosyltransferase regulates grain size and abiotic stress tolerance associated with metabolic flux redirection in rice. Nat.
Commun. 2020, 11, 2629. [CrossRef] [PubMed]

186. Li, N.; Wang, X.; Ma, B.; Wu, Z.; Zheng, L.; Qi, Z.; Wang, Y. A leucoanthocyanidin dioxygenase gene (RtLDOX2) from the feral
forage plant Reaumuria trigyna promotes the accumulation of flavonoids and improves tolerance to abiotic stresses. J. Plant Res.
2021, 134, 1121–1138. [CrossRef] [PubMed]

187. Qi, L.; Yang, J.; Yuan, Y.; Huang, L.; Chen, P. Overexpression of two R2R3-MYB genes from Scutellaria baicalensis induces
phenylpropanoid accumulation and enhances oxidative stress resistance in transgenic tobacco. Plant Physiol. Biochem. 2015, 94,
235–243. [CrossRef]

188. Wang, N.; Qu, C.; Jiang, S.; Chen, Z.; Xu, H.; Fang, H.; Su, M.; Zhang, J.; Wang, Y.; Liu, W. The proanthocyanidin-specific
transcription factor Md MYBPA 1 initiates anthocyanin synthesis under low-temperature conditions in red-fleshed apples. Plant J.
2018, 96, 39–55. [CrossRef] [PubMed]

189. Chen, H.; Zhang, Q.; Lv, W.; Yu, X.; Zhang, Z. Ethylene positively regulates Cd tolerance via reactive oxygen species scavenging
and apoplastic transport barrier formation in rice. Environ. Pollut. 2022, 302, 119063. [CrossRef]

190. Jia, X.; Gong, X.; Jia, X.; Li, X.; Wang, Y.; Wang, P.; Huo, L.; Sun, X.; Che, R.; Li, T.; et al. Overexpression of MdATG8i Enhances
Drought Tolerance by Alleviating Oxidative Damage and Promoting Water Uptake in Transgenic Apple. Int. J. Mol. Sci. 2021, 22,
5517. [CrossRef]

191. Wang, M.; Ren, T.; Huang, R.; Li, Y.; Zhang, C.; Xu, Z. Overexpression of an Apocynum venetum flavonols synthetase gene confers
salinity stress tolerance to transgenic tobacco plants. Plant Physiol. Biochem. 2021, 162, 667–676. [CrossRef]

192. Yuan, Y.; Qi, L.; Yang, J.; Wu, C.; Liu, Y.; Huang, L. A Scutellaria baicalensis R2R3-MYB gene, SbMYB8, regulates flavonoid
biosynthesis and improves drought stress tolerance in transgenic tobacco. Plant Cell Tissue Organ Cult. 2015, 120, 961–972.
[CrossRef]

http://doi.org/10.1071/FP15312
http://www.ncbi.nlm.nih.gov/pubmed/32480443
http://doi.org/10.3390/molecules24091837
http://www.ncbi.nlm.nih.gov/pubmed/31086079
http://doi.org/10.3389/fpls.2021.796956
http://www.ncbi.nlm.nih.gov/pubmed/34992623
http://doi.org/10.1007/s00438-016-1203-2
http://www.ncbi.nlm.nih.gov/pubmed/27033553
http://doi.org/10.1080/14620316.2019.1665480
http://doi.org/10.1007/s11816-019-00530-7
http://doi.org/10.1007/s00425-016-2489-3
http://doi.org/10.1016/j.jbiotec.2019.04.012
http://doi.org/10.1007/s11738-018-2680-1
http://doi.org/10.1016/j.envexpbot.2017.12.011
http://doi.org/10.1111/ppl.13407
http://www.ncbi.nlm.nih.gov/pubmed/33774830
http://doi.org/10.1038/s41467-020-16403-5
http://www.ncbi.nlm.nih.gov/pubmed/32457405
http://doi.org/10.1007/s10265-021-01315-2
http://www.ncbi.nlm.nih.gov/pubmed/34037878
http://doi.org/10.1016/j.plaphy.2015.06.007
http://doi.org/10.1111/tpj.14013
http://www.ncbi.nlm.nih.gov/pubmed/29978604
http://doi.org/10.1016/j.envpol.2022.119063
http://doi.org/10.3390/ijms22115517
http://doi.org/10.1016/j.plaphy.2021.03.034
http://doi.org/10.1007/s11240-014-0650-x


cksgy 'kks/k eatw"kk                      Vol. 15       ISSUE-5                  ¼107½

AN INTERNATIONAL PEER REVIEWED, REFEREED MULTIDISCIPLINARY
& MULTIPLE LANGUAGES RESEARCH JOURNAL

www.bohalsm.blogspot.com
Impact Factor : 5.642

Bohal  Shodh  Manjusha     ISSN : 2395-7115

May 2022        Page No. : 107-112

Hkkjrh; Loyra=rk lej esa efgykvks dk ;ksxnku
M‚- çoh.k dqekj >k

iksLV M‚DVjy Qsyks] vkbZ lh ,l ,l vkj

Vsyhfot+u i=dkj] ehfM;k fo'ks"kK vkSj çkè;kid] fnYyh fo'ofo|ky;

orZeku le; esa efgykvks dh Hkkxhnkjh dk;Zikfydk] U;k;ikfydk] foèkkf;dk vkSj ns'k ds prqFkZ LrEHk

çsl esa Hkh gSA efgyk;s gekjs nSfud thou dk fgLlk gh ugha ,d t#jr Hkh gSA Hkkjr ns'k esa  ljdkjh dk;Z

ls ysdj f'k{kk] jkstxkj vkfn vusd {ks=ks esa efgyk, viuh vxz.kh Hkwfedk fuHkk jgh gSA bfrgkl xokg gS fd

efgykvksa us le;&le; ij viuh cgknqjh vkSj lkgl dk ç;ksx dj iq#"kksa ds lkFk daèks ls daèkk feyk dj

pyh gSa] pkgs vkt+knh dh yM+kbZ gks ;k jktfufrd ds gjsd ekspZs ij efgykvks us lQyrk dk ijpe ygjk;k

gSA fo'o ds egku jk"Vªksa ds vkfoHkkZo ls irk pyrk gS fd vkt+knh  ds vkUnksyuksa dh 'kq#vkr vkSj mUgsa 'kfä

vkSj lg;ksx nsus esa efgykvksa dk ;ksxnku jgk gS& Hkkjr esa Hkh ,slk gh gqvk gSA Hkkjr esa efgykvksa dks oSfnd

dky ls gh egRoiw.kZ LFkku fn;k tkrk jgk gSA euq us dgk gS tgka efgykvksa dks lEeku feyrk gS] ogka bZ'oj

dk okl gksrk gS vkSj ftu ifjokjksa esa efgykvksa dk vieku gksrk gS] os ifjokj cckZn gks tkrs gSaA oSfnd dky

esa lekt esa fL=;ksa dk LFkku cgqr Åapk Fkk vkSj mUgsa gj {ks= esa iq#"kksa dk cjkcj dk lk>hnkj ekuk tkrk

FkkA eS=s;h] xkxÊ] lrh vulw;k vkSj lhrk dh dFkk fdls ugha ekywe gSA

xkSre cq) ds bl dFku ls Kkr gksrk gS fd lekt esa efgykvksa dk lokZsifj LFkku gSA efgyk,a lekt

dh vkèkh vkcknh gSaA lekt dh bdkbZ tgka ifjokj gksrk gS ogha ifjokj dh èkwjh L=h gksrh gSA ;g L=h ftl

ekufldrk ds v{k ij dsfUær gksrh gS] ifjokj mlh ekufldrk dks vkRelkr djrs gq, fodflr gksrk gSA

;gh ekufldrk ns'k vkSj lekt dh n'kk vkSj fn'kk fuèkkZfjr djrh gSA ;gh dkj.k gS fd fo'o dks d:.kk

dk ikB fl[kkus okys xkSre cq) fdlh Hkh ns'k vkSj lekt dk ewY;kadu ml lekt dh efgykvksa dh fLFkfr

ds vkèkkj ij djrs gSaA jk"Vªfirk egkRek xkaèkh Hkh Lora=rk vkanksyu esa efgykvksa dh egRoiw.kZ Hkwfedk dks

js[kkafdr djrs gSaA mUgksaus ijra= Hkkjr ls vkàku fd;k Fkk fd ns'k dks vktkn djkus ds fy, ekrk,a] cgusa

lkeus vk,aA

loZçFke Lora=rk dh tax yM+us okyh fL=;ksa esa uokc okftn vyh 'kkg dh iRuh csxe gtjr egy

dk uke vkrk gSA uokc ds utjcan gksus ds ckn csxe gtjr egy us fnukad 7 tqykbZ] 1857 ls voèk dk

'kklu vius gkFk esa fy;k jk;x<+ dh jkuh voarhckbZ Hkh ,slk gh ,d uke gSA jkuh voarh ckbZ us vaxztksa dh

uhfr;ksa ls fp<+dj muds fo#) la?k"kZ dk ,syku dj fn;k vkSj eaMyk ds [ksVh xkao esa ekspkZ tek;kA ;gka
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^^[kwc yM+h enkZuh og rks >kalh okyh jkuh FkhA** ^^eSa viuh >kalh ugha nwaxh**A bl dFku dk mn~?kks"k djus

okyh jkuh y{eh ckbZ us vaxzstksa dh tedj [kcj yh FkhA >kalh dk usr`Ro djrs gq, jkuh y{ehckbZ reke

foijhr ifjfLFkfr;ksa ds gksrs gq, Hkh drZO;&iFk ls foeq[k ugha gqbZaA lqHkæk dqekjh pkSgku dh csVh lqèkk fy[krh

gSa & y{e.kth cM+s gh gksf'k;kj odhy FksA vaxzst ljdkj vkSj Lora=rk laxzke ds lefiZr flikgh rks tSls

,d E;ku esa nks ryokjsa dk mnkgj.k FksA os ckj&ckj LFkkfir gksus dk ç;kl djrs vkSj vaxzst ljdkj mUgsa

ijks{k vFkok vijks{k :i ls m[kkM+ Qsadus dkA ?kj cM+h gh eqf'dy ls pyk djrk FkkA lqHkækth y{e.kth

dh lPph lgèkfeZ.kh FkhaA os dfork rks djrh gh FkhaA cM+h gh ljl] eèkqj vkSj lgt dfork] dgkuh] laLej.k

dk mUgksaus ç.k;u fd;kA

Å"kk esgrk] nqxkZ ckbZ ns'keq[k] v:.kk vklQ+ vyh dks Hkkjr dh vkt+knh ds fy, yM+us okyh ,d

lfØ; dk;ZdrkZ ds :i esa igpkuk tkrk gSA Å"kk esgrk dk dkaxzsl jsfM;ks Hkkjr NksM+ks vkanksyu 1942 ds

nkSjku dqN eghuksa rd dkQ+h lfØ; jgk FkkA bl jfM;ks ds dkj.k gh mUgsa iq.ks dh ;sjokM+k tsy esa jguk

iM+kA nqxkZ ckbZ ns'keq[k egkRek xkaèkh ds lR;kxzg vkanksyu esa Hkkx fy;k o Hkkjr dh vkt+knh esa ,d odhy]

lekftd dk;ZdrkZ] vkSj ,d jktusrk dh lfØ; Hkwfedk fuHkkbZA v:.kk vklQ+ vyh us ,d dk;ZdrkZ gksus

ds ukrs ued lR;kxzg esa Hkkx fy;k mUgksaus Hkkjrh; jk"Vªh; dkaxzsl dh ekfld if=dk ^badykc* dk Hkh

laiknu fd;kA lqpsrk —iykuh bafM;u us'kuy dkaxzsl esa 'kkfey gksus ds ckn mUgksaus jktuhfr esa çeq[k

Hkwfedk fuHkkbZ FkhA mUgksaus Hkkjrh; lafoèkku lHkk esa ^oans ekrje* Hkh xk;k FkkA tokgjyky usg: dh cgu

fot;y{eha iafMr dks lfou; voKk vkanksyu esa Hkkx ysus ds dkj.k mUgsa tsy esa can fd;k x;k FkkA deyk

usg# us vlg;ksx vkanksyu vkSj lfou; voKk vkanksyu esa mUgksaus c<+&p<+dj f'kjdr dh FkhA ljksftuh

uk;Mw us f[kykQ+r vkanksyu dh ckxMksj laHkkyh vkSj vxzstksa dks Hkkjr ls Hkkxus esa vge ;ksxnku fn;kA vle

ds lksfuriqj ft+ys ds xksgiqj dh dudyrk c#vk Hkkjr NksM+ks vkanksyu ds nkSjku ek= 18 o"kZ dh FkhA

LFkkuh; yksx mUgsa ^chjckyk* ds uke ls tkurs gSaA 20 flracj] 1942 dks Hkkjh la[;k esa yksx xksgiqj iqfyl

pkSdh ij ij 'kkafriw.kZ rjhds ls çn'kZu djus ds fy;s igq¡p jgs FksA mudk mís'; iqfyl pkSdh ij yxs ;wfu;u

tSd dks mrkj dj Hkkjrh; >aMk Qgjkuk FkkA dudyrk efgykvksa ds lewg dk çfrfufèkRo dj jgh FkhaA Fkkus

ds njksxk ds èkedh nsus ij Hkh oks ugha ekuh vkSj >aMk ysdj vkxs c<+rh jghaA vkf[kjdkj oks iqfyl dh xksyh

dk f'kdkj gqbZa vkSj 'kghn gks xbZaA

dYiuk nÙkk caxky esa okeiaFkh jktuhfr rFkk Økafrdkjh xfrfofèk;ksa esa lfØ; FkhaA o"kZ 1930 ds

pVxk¡o 'kL=kxkj ywV ¼Chittagong Armoury Raid½ esa oks lw;Z lsu ¼ekLVj nk½ ds lkFk yM+h Fkha rFkk o"kZ 1932

esa mUgsa vkthou dkjkokl dh lt+k lqukbZ xbZ FkhA o"kZ 1939 esa tsy ls ckgj vkus ds ckn f}rh; fo'o ;q)

ds nkSjku ljdkj us muds ckgj fudyus ij çfrcaèk yxk fn;k Fkk rFkk 24 ?kaVs ds vUnj fxj¶rkj djus dk

vkns'k fn;kA ysfdu oks Hkwfexr rjhds ls ikVÊ rFkk vkt+knh ds fy;s yxkrkj dk;Z djrh jghaA jktdqekjh

ve`r dkSj us Hkkjr NksM+ks vkanksyu esa egÙoiw.kZ Hkwfedk fuHkkbZ FkhA oks iatkc ds diwjFkyk jkt?kjkus ls lacafèkr

Fkha rFkk yanu ls i<+kbZ djus ds ckn oks Hkkjr ykSVhaA Hkkjr NksM+ks vkanksyu esa oks yksxksa ds lkFk feydj tqywl

fudkyrh vkSj fojksèk çn'kZu djrh FkhaA f'keyk esa 9 ls 16 vxLr ds chp mUgksaus çfrfnu tqywl fudyk
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rFkk iqfyl us muij 15 ckj yxkrkj funZ;rk ls ykBhpktZ fd;kA

varr% ljdkj us mUgsa ckgj NksM+uk mfpr ugha le>k rFkk dkydk esa mUgsa fxj¶rkj dj fy;k x;kA

vuqlw;kckbZ dkys egkjk"Vª dh Fkha ijarq budk eq[; dk;Z{ks= eè;çns'k FkkA o"kZ 1920 esa mUgksaus efgykvksa dk

,d laxBu Hkkfxuh eaMy dh LFkkiuk dhA blds vykok oks vf[ky Hkkjrh; efgyk lHkk dh lfØ; lnL;

jghaA o"kZ 1937 esa gq, çkarh; pqukoksa ds ckn vuqlw;kckbZ eè;çns'k foèkkueaMy dh mikè;{k pquh xbZa ysfdu

f}rh; fo'o;q) çkjaHk gksus vkSj Hkkjr dks t+cju mlesa 'kkfey djus ds ckn dk¡xzsl ds vkºoku ij mUgksaus

fQj viuk in NksM+ fn;kA Hkkjr NksM+ks vkanksyu ds nkSjku oks dkQh lfØ; jghaA Hkkjr NksM+ks vkanksyu ds

nkSjku egkjk"Vª ds v'rh rFkk fpewj esa vkfnokfl;ksa ds lkFk fd;s x, ljdkj ds neu ds fo#) mUgksaus

vkokt+ mBkbZA blds vykok v'rh rFkk fpewj esa gq, foæksg esa 25 yksxksa dks gqbZ Qkalh dh ltk gqbZ Fkh ftUgsa

muds ç;klksa ls cpk;k tk ldkA

egkRek xkaèkh dh thou lafxuh dLrwjck xk¡èkh dh igpku flQ+Z ;g ugha Fkh] vkt+knh dh yM+kbZ esa

mUgksaus gj dne ij vius ifr dk lkFk fn;k FkkA eSMe Hkhdkth dkek us vkt+knh dh yM+kbZ esa ,d lfØ;

Hkwfedk fuHkkbZ FkhA –<+ fopkjksa okyh Hkhdkth us vxLr 1907 dks teZuh esa vk;ksftr lHkk esa ns'k dk >aMk

Q+gjk;k FkkA 1890 esa ,suh cslsaV fFk;kslksfQdy lkslkbVh] tks fganw èkeZ vkSj mlds vkn'kksZa dk çpkj&çlkj

djrh gSa] dh lnL;k cu xbZaA Hkkjr vkus ds ckn Hkh ,suh cslsaV efgyk vfèkdkjksa ds fy, yM+rh jghaA is'ks

ls M‚DVj y{eh lgxy us Hkkjr ds Lora=rk laxzke ds lkFk&lkFk lkekftd dk;ZdrkZ ds rkSj ij çeq[k

Hkwfedk fuHkkbZ FkhA Jherh yhykorh eqa'kh vktknh ds la?k"kZ esa Hkkx ysus ds fy, os rhu ckj tsy x;haA vius

ys[ku vkSj Hkk"k.kksa ls mUgksaus vusd yksxksa dks çsj.kk nhaA muesa rk# nÙk] LojUl dqekjh ?kks"kky] ljyk nsoh

pkSèkjh vkSj dkfeuh ckbZ çeq[k gSaA fo'o ds lcls cM+s yksdra= Hkkjr dks bafnjk xkaèkh ds :i esa igyh efgyk

çèkkuea=h nsus dk Js; çkIr gSA vius firk tokgjyky usg: ds fy[ks i=ksa ds ekè;e ls mUgksaus fo'o bfrgkl

dk Kku çkIr fd;kA 12 o"kZ dh mez esa mUgksaus yM+ds vkSj yM+fd;ksa dk ,d pj[kk la?k vkSj okuj lsuk dk

xBu fd;kA

1857 dh Økafr ds ckn fganqLrksu dh èkjrh ij gks jgs ifjorZuksa us tgka ,d vksj uotkxj.k dh tehu

rS;kj dh] ogha fofHkUu~ lqèkkj vkanksyuksa vkSj vkèkqfud ewY;ksas vkSj jkS'kuh esa :f<+oknh ewY;e VwV jgs Fks] fganw

lekt ds caèku <hys iM+ jgs Fks vkSj fL=;ksa dh nqfu;k pwYgs&pkSds ls ckgj u, vkdk'k esa foLrkdj ik jgh

FkhA bl ckr dk bfrgkl lk{kh gS fd ,d dêj :f<+oknh fganw lekt esa blds igys brus cM+s iSekus ij

efgyk,a lM+dksa ij dHkh ugha mrjh FkhaA 1895 esa flLVj fuosfnrk dk yanu esa Lokeh foosdkuan ls eqykdkr

gqbZA Lokeh foosdkuan ds mnkÙk –f"Vdks.k] ohjksfpr O;ogkj vkSj Lusgkd"kZ.k us fuosfnrk ds eu esa ;g ckr

iwjh rjg fcBk nh fd Hkkjr gh mudh okLrfod deZHkwfe gS] Iyssx dh egkekjh ds nkSjku mUgksajus iwjh f'kír

ls jksfx;ksa dh lsok dh vkSj Hkkjr ds LOra=rk vkanksyu esa Hkh vxz.kh Hkwfedk fuHkkbZA Hkkjr dh vktknh esa

fons'kh efgykvksa us [kwc bfrgkl jpk gS ^^eSMfyu LysM** ftUgsa xkaèkh th O;fäxr ds tknw ls bruh çHkkfor

gqbZ fd lkr leanj ikj djds pyh vkbZ vkSj ;gha dh gksdj jg xbZA xkaèkh th us bUgsa ehjk csu dk uke fn;k

FkkA ehjk csu lknh èkksrh igurh] lwr dkrrh] xkao&xkao ?kwerhA
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vktknh dh yM+kbZ esa efgykvksa us u flQZ vaxzstksa ls tedj yksgk fy;k cfYd Økafr dh tks vy[k

txkbZ mlh ls ?kcM+kdj vaxzstksa us vius dne ihNs gVk,A 1857 dh xnj esa nks uke cM+h 'kku ls fy, tkrs

gSaA igyk uke csxe gtjr egy ftUgksaus y[kuÅ esa Økafr dk >aMk cqyan fd;k vkSj nwljh >kalh dh jkuh

y{eh ckbZ dkA bfrgkl esa vkSj ihNs pysa rks ,d vkSj uke lquus dks feysxkA og uke gS o"kZ 1824 esa fQjafx;ksa

Hkkjr NksM+ks dk fcxqy ctkus okyh fdÙkwj ¼dukZVd½ dh jkuh psuEek dkA ftUgksaus j.kpaMh dk :i èkjdj

vius vnE; lkgl o QkSyknh ladYi dh cnkSyr vaxzstksa ds NDds NqM+k fn,A

y[kuÅ esa 1857 dh Økafr dk usr`Ro csxe gtjr egy us fd;kA vius ukckfyx iq= fcjftl dknj

dks xíh ij fcBkdj mUgksaus vaxzsth lsuk dk Lo;a eqdkcyk fd;kA ohjkaxukvksa dh lwph dks vkxs c<+k, rks

eqxy lezkV cgknqj 'kkg tQj dh csxe thur egy dk uke Hkh lkeus vk,xk ftUgksaus fnYyh vkSj

vkl&ikl ds {ks=ksa esa Lokra«; ;ks)kvksa dks laxfBr fd;k vkSj ns'k çse dk ifjp; fn;kA y[kuÅ dh rok;Q

gSnjhckbZ ds ;gka reke vaxzst vQlj vkrs Fks vkSj dbZ ckj Økafrdkfj;ksa ds f[kykQ ;kstukvksa ij ckr fd;k

djrs FksA ,slh gh ,d ohjkaxuk Ånk nsoh Fkha] Ånk nsoh us ihiy ds ?kus isM+ ij fNidj yxHkx 32 vaxzst

lSfudksa dks ekj fxjk;kA Ånk nsoh dk ftØ ve`ryky ukxj us viuh —fr ̂ xnj ds Qwy* esa cdk;nk fd;k

gSA

blh rjg dh ,d ohjkaxuk vk'kk nsoh Fkha] ftUgksaus 8 ebZ 1857 dks vaxzsth lsuk dk lkeuk djrs gq,

'kgknr ikbZA vk'kk nsoh dk lkFk nsus okyh ohjkaxukvksa esa juohjh okYehfd] 'kksHkk nsoh] okYehfd egkohjh nsoh]

lgstk okYehfd] ukedkSj] jktdkSj] gchck xqtZjh nsoh] Hkxokuh nsoh] Hkxorh nsoh] banj dkSj] dq'ky nsoh vkSj

jgheh xqtZjh bR;kfn 'kkfey FkhaA ;s ohjkaxuk,a vaxzsth lsuk ds lkFk yM+rs gq, 'kghn gks xbZaA csxe gtjr

egy ds ckn voèk ds eqfä laxzke esa ftl nwljh ohjkaxuk us çeq[krk ls Hkkx fy;k] os Fkha xksaMk ls 40

fdyksehVj nwj rqylhiqj fj;klr dh jkuh jkts'ojh nsohA jktsÜojh nsoh us gksixzkaV ds lSfud nLrksa ls tedj

eqdkcyk fy;kA

>kalh dh jkuh y{ehckbZ us efgykvksa dh ,d vyx VqdM+h ^nqxkZ ny* cuk;h gqbZ FkhA bldk usr`Ro

dq'rh] ?kqM+lokjh vkSj èkuqfoZ|k esa ekfgj >ydkjhckbZ ds gkFkksa esa FkkA >ydkjhckbZ us dle mBk;h Fkh fd tc

rd >kalh Lora= ugha gksxh] u gh eSa J`axkj d:axh vkSj u gh flUnwj yxkÅaxhA vaxzstksa us tc >kalh dk fdyk

?ksjk rks >ydkjhckbZ tks'kks&[kjks'k ds lkFk yM+hA pwafd mldk psgjk vkSj dn&dkBh jkuh y{ehckbZ ls dkQh

feyrk&tqyrk Fkk] lks tc mlus jkuh y{ehckbZ dks f?kjrs ns[kk rks mUgsa egy ls ckgj fudy tkus dks dgk

vkSj Lo;a ?kk;y flgauh dh rjg vaxzstksa ij VwV iM+h vkSj 'kghn gks x;haA >ydkjhckbZ dk ftØ ejkBh

iqjksfgr fo".kqjko xksMls dh —fr ^ek>k çokl* esa Hkh feyrk gSA

jkuh y{ehckbZ dh lsuk esa tukuk QkSth bapktZ eksrhckbZ vkSj jkuh ds lkFk pkSchl ?kaVs Nk;k dh rjg

jgus okyh lqUnj&eqUnj vkSj dk'khckbZ lfgr twgh vkSj nqxkZckbZ Hkh nqxkZ ny dh gh lSfud FkhaA is'ks ls

rok;Q vthtuckbZ us ;gka Økafrdkfj;ksa dh laxr esa 1857 dh Økafr esa ykS tyk;hA ,d twu 1857 dks tc

dkuiqj esa ukuk lkgc ds usr`Ro esa rkR;kVksis] vtheqYyk [kku] ckyklkgc] lwcsnkj Vhdk flag vkSj 'kelqíhu

[kku Økafr dh ;kstuk cuk jgs Fks rks muds lkFk ml cSBd esa vthtuckbZ Hkh FkhaA
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bu Økafrdkfj;ksa dh çsj.kk ls vthtu us eLrkuh Vksyh ds uke ls 400 efgykvksa dh ,d Vksyh cuk;h

tks enkZuk Hks"k esa jgrh FkhaA dkuiqj ds Lokèkhurk laxzke esa eLrkuhckbZ dh Hkwfedk Hkh de ugha gSA ckthjko

is'kok ds y'dj ds lkFk gh eLrkuhckbZ fcBwj vkbZ FkhA vçfre lkSUn;Z dh efydk eLrkuhckbZ vaxzstksa dk

euksjatu djus ds cgkus muls [kqfQ;k tkudkjh gkfly dj is'kok dks nsrh FkhA ukuk lkgc dh eqagcksyh csVh

eSukorh Hkh ns'kHkfä ls Hkjiwj FkhA ukuk lkgc fcBwj ls tkus ds ckn eSukorh ;gha jg x;hA

tc vaxzst ukuk lkgc dk irk iwNus igqaps rks ekSds ij 17 o"kÊ;k eSukorh gh feyhA ukuk lkgc dk

irk u crkus ij vaxzstksa us eSukorh dks ftUnk gh vkx esa >ksad fn;kA eè;çns'k esa jkex<+ dh jkuh voUrhckbZ]

eqt¶Qjuxj ds eqaMHkj dh egkohjh nsoh us 1857 ds laxzke esa 22 efgykvksa ds lkFk feydj vaxzstksa ij geyk

fd;kA bfrgkl xokg gS fd 1857 dh Økafr ds nkSjku fnYyh ds vkl&ikl ds xkoksa dh yxHkx 255

efgykvksa dks eqt¶Qjuxj esa xksyh ls mM+k fn;k x;k FkkA 1857 dh xnj esa Hkkjrh; efgykvksa esa xtc dh

ns'k dh Hkfä ns[kus dks feyhA dbZ ekSdksa ij vktknh dh yM+kbZ esa iq#"kksa ls vkxs fudy xbZ efgyk,aA

efgykvks us ns'k ds Lora=rk ds laxzke ds gjsd dk;Z esa egRoiw.kZ ;ksxnku fn;k gSA efgykvks ds }kjk

vius erkfèkdkj ls ysdj ns'k dks vktknh fnykus esa viuk lkjLo U;kSNkoj djus dh ckr lHkh {ks=ks esa c<+

p<+ dj Hkkx fy;kA Hkkjrh; Lora=rk lej dh ç—r ewyr% iq#"k çèkku Fkh vkSj laHkor% ;gh dkj.k gS fd

vktknh ds bl egklaxzke esa reke iqLrdksa] ys[kksa vkfn esa efgykvksa dh lgHkkfxrk vkSj muds ;ksxnku ds

egÙo dks ;Fkksfpr LFkku ugha fey ldk gSA

okLro esa rRdkyhu fir`lÙkkRed lekt esa efgykvksa dh nqfu;k esa  ?kj dh pkjnhokjh ds Hkhrj lhfer

Fkh vkSj mls iq#"k dh vuqxkfeuh gh ekuk tkrk FkkA fQj Hkh] Hkkjrh; bfrgkl ds jk"Vªh; vkanksyu esa reke

,slh efgykvksa ds lkgl] R;kx o cfynku ls Hkjk iM+k gS] ftUgksaus viuh ikfjokfjd Hkwfedk ds lkFk&lkFk

jk"Vªoknh xfrfofèk;ksa esa fgLlsnkjh dhA ,slh cgqr lkjh efgykvksa us viuh ohjrk] lkgl vkSj usr`Ro&{kerk

dk ifjp; nsrs gq, Hkkjr dh Lora=rk ds vkUnksyu esa iq#"kksa ds lkFk daèks ls daèkk feykdj vafre le; rd

la?k"kZ esa ;ksxnku fn;kA ;gk¡ rd xk¡èkh th us ;g Lohdkj fd;k gS fd efgykvks ds fcuk vktknh dk yM+kbZ

yM+uk laHko ugha FkkA oSfnd dky ds ckn Hkys gh ukjh iq#"kks ls vusd {ks=ks esa ihNs Fkh ysfdu Lokèkhurk

vkUnksyu esa vla[; efgykvks ds Hkkx ysus ds dkj.k ;g vkUnksyu viuk eqdke gkfly fd;kA efgykvks us

ns'k ds çfr çse dh Hkkouk dk ifjp; nsrs gq, mls Lora=rk fnykus esa lHkh rjhdks pkgs og 'kkafrfç; ;k

dkfUrdkjh vkanksyuksa gks viuh lEiw.kZ lgdkj dk ifjp; fn;kA

lanHkZ xzaFk lwph %&
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vfHkO;fä dh Lora=rk vkSj lks'ky ehfM;k 
Dr.Pravin Kumar Jha 

Arsd College, University of Delhi 

 vfHkO;fä dh Lora=rk] orZeku 'krkCnh dh vko';drkvksa esa ls gS] vkSj ftl lekt esa vfHkO;fä vkSj lapkj ek/;eksa dh 
Lora=rk u gks og rkuk'kkgh lekt gksrk gSA ;g ckr Li"V gS fd vfHkO;fä dh Lora=rk dk vFkZ] vieku] migkl vkSj vjktdrk ugha 
gS cfYd vfHkO;fä dh Lora=rk dk vFkZ lnSo vius rkfdZd o ;FkkFkZokn O;ogkj ls gVdj lkeus vkrk gSA ç'u ;g gS fd vfHkO;fä 
dh Lora=rk ds laca/k esa fo'o tuer dks fdu lk{;ksa ij Hkjkslk djuk pkfg,\ ^tc Hkh cksyuk oä ij cksyuk] eqírksa lkspuk eq[rlj 
cksyuk-^ okfpd ijEijk dh bl lh[k ds lkFk i=dkfjrk ds igys laoknnkrk ukjn] vk| laiknd osn O;kl] loZçFke ykbo VsyhdkLV 
djus okys egkHkkjr ds lat; vkfn ls çkjaHk gksdj i=dkfjrk us ,d yack jkLrk r; fd;k gSA dkSfVY; ds vFkZ'kkL=] eqxydky ds 
okD;kuohl rFkk çFke LokraR;Z lej ¼1857½ dky esa jksVh o dye çrhd ds ckn jktdh; equknh vkSj lqnwj nsgkrh {ks=ksa esa BsB gjdkjksa 
;k lafn;ksa ls xqtjrs gq, i=dkfjrk vius orZeku vR;k/kqfud o Økafrdkjh Lo:i ^bZ tuZfyTe ;k osc i=dkfjrk* rd vk igqaph gSA 
lwpuk çks|kSfxdh] rduhdh [kkst o vfo"dkj rFkk blds jkst c<+rs ç;ksx vkSj baVjusV ds foLrkj us osc i=dkfjrk ds Qyd dks vkSj 
QSyk;k gSA oS'ohdj.k ds nkSj esa Kku] n'kZu] v/;kRe vkSj jpukRed l`tu ds ekunaMksa ds lkFk vR;k/kqfud rduhdksa ds rkyesy ls 
i=dkfjrk dk QSyko Økafrdkjh Lrj rd gks x;k gSA iyd >idrs gh lewps lalkj ls :c: gksus dk lgt lk/ku cudj mHkjh gS osc 
i=dkfjrk ;k lks'ky ehfM;kA   

 lkoZdkfyd lR; gS fd lwpuk esa 'kfä gSA vkt baVjusV ds foLrkj ds lkFk gh ;g 'kfä fur cM+h la[;k esa U;wt iksVZy] 
osclkbV] Cy‚x] fd;‚Ld] lks'ky usVofdaZx lkbV vkfn ds vfLrRo esa vkus ls c<+rh tk jgh gSA blesa tulaokn dh vfHkO;fä dk 
ek?;e Hkk"kk gSA Hkkjrh; lafo/kku esa Lora=rk dk vf/kdkj ewy vf/kdkjksa esa vfHkO;fä dh Lora=rk  Hkh  lfEefyr gSA blesa 19 ls 22 
dh /kkjk esa ukxfjdksa dks cksyus ,oa  vfHkO;fä dh Lora=rk  lfgr 6 çdkj dh Lora=rk çnku djrha gSaA vfHkO;fä dk vFkZ fopkjksa ds 
çdk'ku ls gSA O;fäRo ds lek;kstu ds fy, euksoSKkfudksa us vfHkO;fä dks eq[; lk/ku ekuk gSA blds }kjk euq"; vius euksHkkoksa dks 
çdkf'kr djrk rFkk viuh Hkkoukvksa dks :i nsrk gSA fdlh lwpuk ;k fopkj dks cksydj] fy[kdj ;k fdlh vU; :i esa fcuk fdlh 
jksdVksd ds vfHkO;ä djus dh Lora=rk vfHkO;fä dh Lora=rk ¼freedom of eÛpression½ dgykrh gSA vr% vfHkO;fä dh Lora=rk 
dh ges'kk dqN u dqN lhek vo'; gksrh gSA Hkkjr ds lafo/kku ds vuqPNsn 19¼1½ ds rgr lHkh dks vfHkO;fä dh Lora=rk nh x;h gSA 
blh esa ehfM;k dh Lora=rk Hkh 'kkfey gS] ehfM;k dh vfHkO;fä ds fy, gekjs lafo/kku esa dqN vyx ls ugha gSA 

 vfHkO;fä dh Lora=rk dk vfHkçk; ,d rks ehfM;k ;k O;fä ds Lrj ij fopkjksa ds }kjk lwpukRed laokn vkSj nwljk mlds 
erksa ds çdk'ku ls gSA blesa dksbZ lansg ugha gS fd lwpukvksa ds Lora= çlkj ls lHkh ns'k çxfr ds iFk ij vkxs c<rk gSA çtkra= esa 
^çsl* dks ,d lpsrd dgk tkrk gS] tks leLr jktuhfrd xfy;kjksa dh dM+h fuxjkuh j[krk gS] çtkra= dks lgh fn'kk nsrk gSA Hkkjrh; 
tuer ls ljdkj dks ifjfpr djkrk gS rFkk nwljh vksj] ljdkj dh uhfr;ksa ,oa dk;ZØeksa ls og turk dks ifjfpr djkrk gS A lkFk 
gh ljdkj dh uhfr;ka ,oa dk;ZØe jk"Vªh; ,oa lkekftd fgr esa gSa] rks çsl ds ek/;e ls ljdkj dks tuleFkZu feyrk gSA 

 gj fnu mUur gksrh rduhd us osc i=dkfjrk ds fodkl dks Å¡ph mM+ku nh gS- lks'ky ehfM;k ds ikyus esa osc i=dkfjrk dk 
c[kwch fodkl gks jgk gSA lks'ky ehfM;k vkt daI;wVj] VscysV vkSj eksckby dk mi;ksx dj jgs yksxksa dh fnup;kZ dk vfHkUu vax gS 
vkSj [kcj dk çeq[k lzksr Hkh- eYVhehfM;k ds ç;ksx us bls vkSj vkd"kZd cuk;k gSA fiNys lkyksa esa osc tky ds iwjh nqfu;k ij rsth ls 
QSyus ds lkFk gh [kcjksa dk tky Hkh etcwr gqvk gSA foKkiu txr dk gj f[kykM+h bl yksdfç;rk dk vius fgr esa bLrseky djus ds 
fy, gj laHko ç;kl dj jgk gSA bl çfr;ksfxrk us osc i=dkfjrk dk cktkj igys ls dgha vf/kd cM+k vkSj çHkko'kkyh cuk fn;k gSA 
rktk mEehnksa ds eqrkfcd 2016 ls 2019 ds chp lks'ky ehfM;k ij oSf'od foKkiu dk [kpZ 72 çfr'kr c<+sxkA 2016 esa tgka 
baVjusV ij dqy foKkiu dk 16 çfr'kr fgLlk dsoy lks'ky ehfM;k ij [kpZ gksrk gS] 2019 esa ;g fgLlsnkjh c<+dj 20 Qhlnh gks 
tk,xhA vkt foKkiu dk ,d cM+k fgLlk v[kckjksa ij [kpZ gksrk gS] ysfdu 2020 rd lks'ky ehfM;k dks v[kckjksa ls vf/kd foKkiu 
fey ldrs gSaA vejhdk dk mnkgj.k nsa rks tkudkjksa dk ekuuk gS fd 2017 esa igyh ckj fMftVy Lisl ij foKkiu dk vkadM+k Vhoh 
ij fn, tkus okys vkadM+s ls vkxs fudy tk,xkA bl cM+s cnyko ij iwjh nqfu;k ds fo'ks"kKksa dh utj gS D;ksafd nwljs ns'kksa ij Hkh bl 
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VªsaM dk vlj jgsxkA lkQ rkSj ij vejhdk ds fMftVy cktkj dk vlj Hkkjr ij Hkh iM+ jgk gS- baVjusV ,oa eksckby ,lksfl,'ku 
v‚Q bafM;k ¼ vkbZ,e,vkbZ ½ ds eqrkfcd Hkkjr miHkksäkvksa dh la[;k dh –f"V ls vejhdk dks iNkM+ dj fo'o dk nwljk lcls cM+k 
baVjusV miHkksäk ns'k cu x;k gSA 

 if'peh lapkj ek/;e vfHkO;fä dh Lora=rk ds uke ij vuSfrd o ?k`f.kr dk;Zokgh dk lk{kh jgk gSA bl vk/kkj ij iwjs 
fo'okl ds lkFk dgk tk ldrk gS fd bl çdkj ds çksisxSaMs] vfHkO;fä dh Lora=rk ds uke ij vf/kdrj ?k`.kk ds çpkj vkSj Lora=rk 
ds vieku ls lefUor gSaA gkMoMZ fo'o fo|ky; ds 'kks/kdrkZ vkSj mÙkjh dSyhQksfuZ;k fo'o fo|ky; esa /kkfeZd 'kks/k ds bZjkuh çksQslj 
mEehn lQh dk Hkh ekuuk gS fd vieku tud fQYeksa vkSj dkVwZuksa dks cukdj vfHkO;fä dh Lora=rk dk vkSfpR; is'k ugha fd;k tk 
ldrk vkSj bl çdkj ds fQYe fuekZrk o dkVwZfuLV [kqydj ?k`.kk dks gok ns jgs gSaA;g Lora=rk ek/;e  ds pquko ij Hkh ykxw gksrk  gS] 
ftlds tfj, O;fä  viuh ckr dguk pkgrk gSA ,d O;fä dh ckr dks ,d cM+s oxZ rd igqapkus ds fy, v[kckj] jsfM;ks] Vsyhfotu] 
eksckby vkSj baVjusV tSls dbZ lapkj ek/;e gSA ;gh dkj.k gS fd ebZ 2017 esa Hkkjrh; tulapkj esa ehfM;k LdSu }kjk vk;ksftr 
lsehukj ds ;K vkSj dYywjh dk fojks/k okeiaFkh laxBuks us lks'ky ehfM;k ij tedj fd;kA lkfgR;dkj cæh ukjk;.k ds vuqlkj] 
Þvktdy yksx bu lks'ky usVofdaZx lkbV ij xkyh esa ckr djrs gSa- dksbZ fdlh ds ckjs esa dqN Hkh fy[k ldrk gSA ,slh leL;k fçaV 
lkfgR; esa ugha FkhA dgus dk rkRi;Z ;s fd bl ubZ rduhd dk fganh dks fcxkM+us vkSj cukus nksuksa gh :iksa esa bLrseky gks ldrk gSA 
blfy, baVjusV ij lfØ; fganh txr dks cgqr ftEesnkj gksus dh t#jr gSA 

 2015 esa lqçhe dksVZ us baVjusV dkuwu dh /kkjk 66A dks jí dj fn;k gS] ftlds rgr ljdkj lks'ky ehfM;k ij vkifÙktud 
desaV djus okyksa dks fxj¶rkj dj jgh FkhA lqçhe dksVZ ds eqrkfcd ;g /kkjk vfHkO;fä dh vktknh ds f[kykQ gSA dksVZ us dgk fd ;g 
/kkjk ewy vf/kdkj dk mYya?ku vkSj vlaoS/kkfud gSA vfHkO;fä dh vktknh loksZifj jguh pkfg,A gkykafd ljdkj ds ikl osclkbV 
Cy‚d djus dk vf/kdkj cjdjkj jgsxkA lky 2012 esa eqacbZ esa Qslcqd ij f'kolsuk usrk cky Bkdjs ds f[kykQ desaV djus ij 2 
yMfd;ksa dks fxj¶rkj fd;k x;k FkkA yM+fd;ksa dh fxj¶rkjh ds ckn ns'kHkj esa fojks/k trk;k x;k FkkA ;wih esa ,d ekeyk lkeus vk;k 
Fkk ftlesa ,lih usrk vkSj vf[kys'k ljdkj esa dSfcusV ea=h vkte [kku ds f[kykQ lks'ky ehfM;k ij desaV djus okys ,d yM+ds dks 
fxj¶rkj dj fy;k x;k FkkA vlhe f=osnh dks lks'ky ehfM;k ij laln] jk"Vª fpà ds f[kykQ vkifÙktud dkVwZu cukus ds fy, fxj¶rkj 
fd;k FkkA eerk cuthZ ds dkVwZu cukus ij çksQslj vafcds'k egkik=k dks fxj¶rkj fd;k x;k FkkA  

 lks'ky ehfM;k ds rgr vfHkO;fä dh vktknh loky ij Hkkjr ds xyh&dwpksa ls ysdj lqçhe dksVZ rd cgl tkjh gSA lqfo[;kr 
fczfV'k tfLVl ykMZ fcz;u ysfolu us lkekftd vfHkO;fä ds ç'u ij viuh çcy çLFkkiuk is'k dh Fkh] ftls vkt Hkh vusd yksdrkaf=d 
jk"Vªksa esa ,d 'kkunkj dkuwuh fn'kk&funsZ'k Lohdkj fd;k tkrk jgk gS] ftuesa Hkkjr Hkh ,d jgk gSA fczVsu esa ,d nkSj vk;k Fkk tcfd 
vfHkO;fä dh vktknh dk [kqydj nq#i;ksx çkjEHk gqvk vkSj laxfBr çsl ls ysdj jktuhfrd nyksa }kjk lk¡L—frd&lkekftd vkSj 
jktuhfrd gYdksa esa LFkkfir ijkEijkxr e;kZnkvksa dk [kqydj mYya?ku gksus yxkA ml nkSj esa rdjhcu nks gtkj i`"Bksa esa vR;ar foLrkj 
ls tfLVl ykMZ fcz;u ysfolu us yksdra= esa vfHkO;fä dh Lora=rk ij çdk'k Mkyk] ftldh jkS'kuh esa baxySaM dk lekt] laln vkSj 
dkuwu vR;ar çHkkfor gqvkA fo'o iVy ij lks'ky ehfM;k ds inkiZ.k ds rRi'pkr vfHkO;fä dh vktknh dk vR;ar rkdroj igyw 
nqfu;k ds lkeus vk;k] D;ksafd blus O;fä;ksa vkSj xzqiksa ds fopkjksa ds çlkj&çpkj dks foy{k.k foLrkj çnku dj fn;kA fo'o jaxeap ij 
lks'ky ehfM;k us 'kfä'kkyh #i ls LFkkfir gksdj laLFkkxr laxfBr ehfM;k ds ,dkf/kdkj ls fopkjksa ds çlkj&çpkj dks ckgj dj fn[kk;kA 
loZfofnr gS fd ,d O;fä gks rFkk laxfBr ehfM;k dkuwuh e;kZnkvksa ds tks dk;ns dkuwu bu lHkh ij ykxw gksrs jgs gSa] ogh lc lks'ky 
ehfM;k ij Lor% gh ykxw gks tkrs gSa] blds fy, vyx ls fdlh i`Fkd dkuwuh çko/kku dh njdkj ugha le>h xbZA lks'ky ehfM;k dh 
vlhe çpkj&çlkj 'kfä ls 'kkld oxZ vR;ar gSjku&ijs'kku gks mBk gS] D;ksafd laxfBr laLFkkxr ehfM;k dks jktlÙkk dh 'kfä ls çHkkfor 
dj ikuk vis{kk—r vklku jgk] fdarq lks'ky ehfM;k dks dkcw dj ikuk vR;ar nq'okj fl) gks jgk gSA bftIV ds rgjhj pkSd ij tek 
gq, badykch vkoke us gqLuh eqckjd dks mlds vatke rd iagqpk fn;kA fnYyh ds tarj&earj ij Hkz"Vªkpkj fojks/kh vUuk vkanksyu us 
Hkz"Vªkpkj dh nyny esa xys rd xdZ Hkkjrh; 'kkldoxZ ds NDds NqM+k fn,A 'kfä'kkyh 'kkld oxZ dks çrhr gksus yxk fd lks'ky ehfM;k 
dh rkdr us fo'kky e/;oxZ dks Hkz"Vªkpkj fojks/kh vUuk vkanksyu ls ,dkdkj fd;k gS] vr% os ,dtqV gksdj lks'ky ehfM;k ij yxke 
dlus ds fy, vR;ar rRij gks mBsA  
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   Hkkjr ,sfrgkfld ,oa lk¡L—frd ij xgu lkekftd e;kZnkvksa ls ljkcksj jk"Vª jgk gSA Hkkjr ds lcls iwT;uh; vknj.kh; O;fäRo 
dks e;kZnk iq#"kksRe jktk jkepaæ ds rkSj ij tkuk igpkuk x;kA lekt viuh lewph jhfr&uhfr vkSj leLr rkSj rjhdksa dks ml ,sfrgkfld 
nkSj ls Lo;a r; djrk vk;k gS tcfd lekt ds iVy ij jktlÙkk dk mn; Hkh ugha gqvk FkkA thoar vkfnoklh lekt ds ijEijkxr 
lkekftd dk;ns dkuwu vkt Hkh nkSj dh Le`fr;ka rktk dj nsrk tcfd lewps lekt ds fy, jktlÙkk ugha oju~ lekt Lo;a vius fy, 
lkekftd dkuwuh e;kZnk fu/kkZfjr fd;k djrk FkkA vc ;g lkekftd fjok;rsa Hkkjr ds vkfnoklh lekt vkSj dgha dgha xk¡o&nsgkr esa 
vo'ks"k ds rkSj ij lqjf{kr jg xbZ gSA r`.kewy dkaxzsl ds Msjsd vks czk;u us ,d iwjd ç'u esa iwNk fd D;k mPp inksa ij cSBs yksxksa dks 
bl rjg ds VªksYl dks Q‚yks ugha djus ds fy, dksbZ ijke'kZ tkjh fd;k x;k gSA mUgksaus vkjksi yxk;k fd eksnh us lks'ky ehfM;k ij 
dqN ,sls Vªksy Q‚yks fd, gSa ftuesa ?kkrd] tgjhyh vkSj }s"k Hkjh ckrsa dgh xbZ gSaA mUgksaus dgk fd ljdkj dks bl ckjs esa dqN djuk 
pkfg,A 

 x`g jkT;ea=h us bl ij dgk] ^Hkkjr ,d Lora= ns'k gS vkSj ;gka vfHkO;fä dh Lora=rk gSA gekjs lafo/kku esa fdlh ij dksbZ 
jksd yxkus dk dksbZ çko/kku ugha gSA* czk;u us dgk] ^fMftVy ehfM;k ij dqN ,sls Vªksy gSa ftuesa ?kkrd] tgjhyh vkSj }s"k Hkjh ckrsa 
dgh tk jgh gSaA ç/kkuea=h fMftVy ehfM;k ij dqN ,sls vKkr yksxksa dks Q‚yks dj jgs gS a ftuesa }s"k Hkjh ckrsa dgh xbZ gSaA ;|fi 
ç/kkuea=h dqN xyr ugha fy[k jgs gSaA*  

 yksdrkaf=d ns'k esa vfHkO;fä dh Lora=rk ftruh egRoiw.kZ gS mruh gh gS ikjnf'kZrkA lks'ky ehfM;k ds vkus ls bl laoS/kkfud 
vf/kdkj dks ,d u;k Lo:i feyk ftls ge vkt ds tkx:d vkSj csckd lekt ds :i esa ns[k jgs gSA gky gh esa gqbZ ?kVuk,a ftuesa 
fnYyh dk lkewfgd nq"deZ ;k chrs lky esa vUuk o jkenso dk tu vkUnksyu blds mnkgj.k gSA ;g lkbcj ØkfUr Hkkjr esa gh ugha 
cfYd lkjs fo'o iVy ij gks jgh gSA us'kuy flD;ksfjVh ,tsalh dh fjiksVZ ds vuqlkj vesfjdh fo'ks"kKksa }kjk ns'kksa esa dh xbZ tklwlh ds 
vk/kkj ij Hkkjr ikapok lcls T;knk tklwlh fd;k x;k ns'k gS] Hkkjrh; fons'k foHkkx us bl lUnHkZ esa vesfjdk ls tokc ryc Hkh fd;k 
gSA lks'ky ehfM;k ds miHkksäk dk foosd] euksn'kk vkSj mldh lkekftd] 'kS{kf.kd rFkk oSpkfjd i`"BHkwfe fu/kkZfjr djrh gS fd lks'ky 
ehfM;k ij mldh vfHkO;fä dSlh gksxhA ;gk¡ fofHkUu fopkjksa] lksp vkSj le>okys yksx gSa] tks vius eu&eqrkfcd vius fopkjks dks 
vfHkO;ä gSaA lks'ky ehfM;k ds miHkksäk vyx&vyx jk"Vªksa] çkarksa] vapyksa] /keksaZ] Hkk"kkvksa] laL—fr;ksa] jhfr&fjoktksa vkfn ls vkrs gSaA 
lks'ky ehfM;k ij os viuh bl i`"BHkwfe dk çfrfuf/kRo djrs gSaA lks'ky ehfM;k ij vfHkO;fä dk fu;a=.k lkekU;r% mlds miHkksäkvksa 
ds gkFkksa esa gh gSA lks'ky ehfM;k dh ;gh fo'ks"krk mldh Hkk"kk vkSj fopkjksa dks x<+us esa egRoiw.kZ Hkwfedk vnk djrh gSA ;gk¡ laiknd 
tSlh fdlh laLFkk dk çHkqRo ugha gS] tks mldh vfHkO;fä ij vadq'k yxk,] blfy, ;g laçs"kd ij gh fuHkZj gS fd og viuh vfHkO;fä 
dks fdl Lo:i esa çdkf'kr vkSj çnf'kZr djrk gSA   
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सचूना �ौ�़यो�गक� के यगु म� तकनीक� सम�ृ� मानव समािजक स�यता के
�वकास का प�रचायक है। स�यता का �वकास आ�थ�क, सामािजक और
राजनी�तक बदलाव को दशा�ता है। मी�डया का नवीन �प सोशल मी�डया क�
आम तौर पर साव�भौ�मक �वीकारोि�त ह� इस खोज क� साथ�कता को दशा�ता
है। �व�व के एक कोने से दसूरे कोने तक संवाद क� ���या को संचार �ां�त ने
अ�यंत सरल कर �दया है। क��यटूर के मा�यम से चलने वाले इस संवाद को
इंटरनेट कहा जाता है। �व�व का पहला इले��ॉ�नक क��यटूर 1945 म�
अमे�रका क� बलेैि�टक �रसच� लेबोरे��ज के पेन�सलवा�नया �व�व�व�यालय के
मरू �कूल ऑफ इंजी�नय�रगं म� बनाया गया था। इस क��यटूर को इले��ॉ�नक
�यमेू�रकल इंट��ेटर एंड कैलकुलेटर अथा�त एन आक नाम �दया गया। यह एक
सेक� ड म� 5 हजार गणनाय� कर सकता था। 1980 के बाद तकनीक� �प से
अ�यंत �वक�सत क��यटूर आए िज�ह�  सपुर क��यटूर कहा गया। 1962 म�
मसैाचसेु�स तकनीक� सं�थान के जेसीआर �लक�लाइडर के लेख� म� इंटरनेट
क� संभावनाय� �कट हुई। 1966 म� पहला क��यटूर नेटवक�  आरपा नेटवक�  के
नाम से अमे�रका म� �वक�सत �कया गया। इंटरनेट क� श�ुआत करने का �ेय
अमे�रक� र�ा �वभाग को जाता है िजसने एडवांस �रसच� �ोजे�ट एज�सी के
मा�यम से टेल�फोन लाइन के �योग से 1969 म� पकेैट ि�व�ड नेटवक�  �था�पत
�कया। भारत म� पहला क��यटूर 1956 को भारतीय सांि�यक� सं�थान
(आईएसआई) कलक�ता शाखा म� लगाया गया और इंटरनेट क� श�ुआत �श�ा
और अनसुंधान नेटवक�  के �प म� 1980 के लगभग हुई थी। �ारंभ म� यह सी�मत
संसाधन� और क��यटूर ��श��त� क� कमी के कारण भी अ�धक ग�त से आम
लोग� तक नह� ंपहंुच सका। भारत का �वदेश संचार �नगम �ल�मटेड ने आम
लोग� के �लए इंटरनेट क� स�ुवधा 15 अग�त 1995 से उपल�ध करवाई।
क��यटूर व इंटरनेट के अलावा पेजर, फै�स, मोबाइल फोन इ�या�द संचार के
मा�यम� का �योग बढ़ा िजसे इंटरैि�टव मी�डया कहा गया। भारत म�
म�ट�मी�डया के �े� म� ए�नमेशन इंड��� सबसे �यादा तजेी से उभरत े�े�� म�
एक मानी जा रह� है। 

सोशल मी�डया क� अवधारणा और �व�तार 

धरती पर एक नये रा�� का उदय हुआ िजसक� कोई भौगो�लक सीमाएं नह� ंहै।
इस रा�� का अि�त�व केवल साइबर�पेस म� है और इसे ‘सोशल मी�डया’ कहा
जाता है। सोशल मी�डया का आकार �डिजटल मी�डया म� �व�यमान जीवन से
भी बड़ा है, ‘जो �वय ं �डिजटल कलाओ,ं �व�ान �ौ�यो�गक� और मानव
अ�भ�यि�त के �लए �यापार, संचार, सामािजक वाता�लाप और �श�ा के
रचना�मक के �प म� प�रभा�षत है।’ यह एक अ�तु मा�यम है, िजसका
अनसुरण और अनकुरण �व�वभर म� �कया जा रहा है। यह पर�पर मानव संपक�
को एक नये �प, एक अ�तु मा�यम को �े�रत करता है, िजसे सोशल मी�डया
नेटव�क� ग का नाम �दया गया है। सोशल मी�डया क� अवधारणा और
�वल�णता काफ� ज�टल और बहुआयामी है। अब जब�क यह हमारे दै�नक
जीवन म� गहराई से समाता रहा है तो हम इससे नजर�  नह� ंफेर सकत ेह� । सोशल
मी�डया क� प�रभाषा म� कहा गया है �क ‘‘यह इ�टरनेट आधा�रत अन�ुयोग� का
ऐसा समहू है जो �यो�ता ज�नत साम�ी के सजृन और आदान-�दान क�
अनमु�त देती है।’’ आ�सफोड� �ड�शनर� के अनसुार, ‘‘ऐसी वेबसाइट और
एि�लकेशन जो उपभो�ताओ ंको साम��या ंतयैार करने और उसे साझा करने म�
समथ� बनाये या सोशल नेटव�क� ग म� �ह�सा लेने म� समथ� कर�  उसे सोशल

संपादक

�पछला अकं (म�ुय प�ृठ)
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मी�डया कहा जाता है।’’ वी�कपी�डया के अनसुार, ‘‘सोशल मी�डया लोग� के बीच
सामािजक �वमश� है िजसके तहत वे परो� समदुाय व नेटवक�  पर सचूना तयैार
करत ेह�, उ�ह�  शयेर करत ेह� या आदान-�दान करत ेह�।’’ 

इस �कार ‘‘सोशल मी�डया या सोशल नेटव�क� ग साइ�स ऐसा इले��ॉ�नक
मा�यम है िजसके ज�रये लोग सं�ेषण एव ंसह-सजृन कर सकत ेह�, उस पर
�वचार-�वमश� कर सकत ेह� और उसका प�र�कार कर सकत ेह�। यह संगठन�,
समदुाय� और �यि�तय� के बीच संसार म� मह�वपणू� और �यापक प�रवत�न� को
अजंाम देता है।’’ सचूना �ौ�यो�गक� और संचार के इस आध�ुनक यगु म�
मी�डया के तीन� �व�प� ��टं, इले��ा�नक और इंटरनेट का �यापक �व�तार
हुआ है। इंटरनेट का संचार के �े� म� आने से सचूनाओं के संसार म� �व�फोट सा
हो गया है आज कोई भी जानकार� �सफ�  अगंु�लय� के सहारे शी�ता से �ा�त क�
जा सकती है। मी�डया अपने उ�व काल से लगातार �वकासमान है। समय-

समय पर इसम� �यापक प�रवत�न देखने को �मलत ेह�। सचूनाओं को �ा�त करने
क� आज क� ि�थ�त म� परू� तरह से प�रवत�न तो नह� ंहुआ है �कंत ुयह कहा जा
सकता है �क अब सचूना पर �वक�सत देश� का एका�धकार नह� ंरहा। एक तरफा
सचूना के �वाह को लेकर यनेू�को �वारा आयोिजत स�मेलन म� सचूनाओं के दो
तरफा �वाह पर बनी सहम�त इसम� �न�चय ह� सहभागी रहा। मकै�ाइड आयोग
क� �सफा�रस� के कारण �वकासशील देश� को सचूना लेने और देने क� �वतं�ता
�मल पायी। विै�वक प�र��य म� �वक�सत और �वकासशील देश� के बीच
आ�थ�क असमानता भी सचूना के एक तरफा �वाह का कारण था। 21वी ंसद� को
साइबर सद� के �प म� जाना जाता है । उसम� सोशल मी�डया ने भारतीय मी�डया
जगत म� अपना एक अलग मकुाम बना �लया है। इंटरनेट और मोबाइल
आधा�रत एक ऐसी तकनीक िजसके मा�यम से सं�थाओ,ं समदुाय� और लोग�
के बीच पर�पर संवाद �था�पत �कया जा सके, सोशल मी�डया कहलाती है।
इसको मी�डया का नया सं�करण माना जा रहा है। परंपरागत �प म� मी�डया के
अतंग�त अभी तक एक तरफा संवाद हो रहा है। हालां�क अब यहा ंभी पाठक� और
दश�क� के बीच दोतरफे संवाद क� ���या ने तजेी पकड़ी है। आज द�ुनया म� यह
तकनीक कई �प� म� �भावशाल� मा�यम के �प म� काय� कर रह� है। इंटरनेट
फोरम, वेब, सोशल �लॉग, माइ�ो�लॉ�गगं, �वक�ज, सोशल नेटव�स�,
पोडका�ट, फोटो�ाफ या �प�चस�, वी�डयो, रे�टगं और सोशल बकुमा�क� ग जसेै
इसके उदाहरण है। �धान�ं�ी मोद� जी ने �डिजटल इं�डया लॉ�च क� है, िजसम�
2019 तक देश के सभी गाव� को जोड़ने क� योजना है। 

सोशल मी�डया और सचूनाएं 

सोशल मी�डया पणू�त: �डिजटल मा�यम है। यह तकनीक आधा�रत साझदेार�
है। �बना तकनीक और उपकरण के यहा ंस��ेषण क� क�पना भी बेमानी है।
इसी�लए कहा जा सकता है �क सोशल मी�डया के �लए क��यटुर या मोबाईल
उपकरण अ�नवाय� है। दरअसल सोशल मी�डया का उपयोगकता� यहा ंअपने-

अपने उपकरण� क� साझदेार� करता है। वत�मान समय म� सोशल मी�डया जसेै
फेसबकु और ��वटर से संवाद का दायरा बढ़ा है। आज लोग �बना �कसी
�हच�कचाहट के �कसी भी मसले पर अपनी राय देने म� स�म है। मी�डया
लोकतं� का चथैा �तंभ है हाल ह� म� घट� कुछ घटनाओ ंने इसके ��त लोग� का
नज�रया बदल �दया है। यह सब सोशल मी�डया के कारण हुआ है। द�ुनया म�
इसका �योग करने वाले लोग� का आकंड़ा एक अरब को पार कर गया है। या�न
कहा जाए तो �व�व का ��येक छठा मन�ुय मी�डया के इस नए अवतार का
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उपयोग कर रहा है। भारत म� 2012 तक इन मा�यम� के उपयोग करने वाले
लोग� क� सं�या छह करोड़ ह� है, ले�कन इसम� लगातार गुणा�मक �प से
बढ़ोतर� दज� क� गयी है। जानी-मानी �डजीटल माक� �टगं एज�सी आई�ा�सगं के
एक अ�ययन के अनसुार भारत म� फेसबकु का �योग करने वाले लोग� क�
सं�या 3.6 करोड़ थी । इनम� से आधे से अ�धक लोग 50 साल से कम आय ुवग�
के है। इसके अ�त�र�त माइ�ो �लॉ�गगं वेबसाइ�स ��वटर और �ल�ंडइन का
उपयोग करने वाल� क� सं�या देश म� डढ़े-डढ़े करोड़ है। यं�वत भागती द�ुनया
जहा ँइंसान का सारा समय नौकर� और घर के बीच तालमेल और भागदौड़ म� ह�
�नकल जाता है इंसान को इंसान से �मलने क� फुस�त ह� नह� ंहै, उसे द�ुनया से
जड़ु ेरहने के एहसास को िजंदा रखने के �लए नया तर�का �मल गया। मोबाइल
और एसएमएस तक �समट चकुा संवाद अचानक सोशल नेटव�क� ग के मंच पर
खलुकर �बखर गया। �हॉ�स एप क� लोक��यता का भी यह� कारण है। अ�णा
हजारे का परूा आदंोलन इस सोशल मी�डया के इद���गद� घमूा। लोग� को ये भी
समझ आया �क केवल अपने मोबाइल या कं�यटूर से कम�ट करने से कुछ नह�ं
होगा, सड़क� पर उतरना होगा। और लोग उतरे भी। �द�ल� के �नभ�या कांड म� भी
लोग बड़ी सं�या म� सड़क� पर उतरे मगर उनको सड़क� पर उतारने म� भी सोशल
मी�डया ने बड़ी भ�ूमका �नभाई। चनुाव� म� तो सोशल मी�डया और नया मी�डया
आव�यक अगं और ह�थयार बन गए ह�। जो लोग कहत ेह� �क आने वाला व�त
�डिजटल मी�डया का है वो जान ल� �क आने वाला नह� ंये ह� �डिजटल मी�डया का
समय श�ु हो चकुा है। यहा ँसे आगे तमाम उतार-चढ़ाव� के बाद भी इस सफर के
बेहतर होने क� ह� उ�मीद है। �य��क यहा ँएकालाप नह� ंहै। बस देखना ये है �क
शोर क� बजाय संवाद हो। 

सोशल मी�डया और अ�भ�यि�त 

इसम� जनसंवाद क� अ�भ�यि�त का मा�यम भाषा है। यह सच सोशल मी�डया
क� भाषा म� काफ� बदलाव देखने को �मला है। बाबूराव �व�णु पराडकर ने
मी�डया क� भाषा को आमजन, मजदरू व पानवाड़ी, अ�श��त या कम �श��त�
क� भाषा बनाने पर �वचार �दया था, ले�कन वे �याकरण या श�द रचना को
�बगाड़ने नह� ंदेना चाहत ेथे। यह ज�र� है �क संवाद सम�त जन के पास पहंुचे
ले�कन भाषा के साथ अ�याय न हो। यह सह� है �क सोशल मी�डया क� भाषा
आमजन क� भाषा होनी चा�हए, पर�त ुआज का नया मी�डया खदु अपनी भाषा
गढ़ रहा है। व�र�ठ प�कार राहुल देव के अनसुार, सोशल मी�डया ने साव�ज�नक
अ�भ�यि�त और एक बड़ ेसमदुाय तक �बना रोक-टोक अपनी बात पहंुचाना
संभव बनाकर करोड़� लोग� को एक नई ताकत द� है।” व�र�ठ ट�वी प�कार रजत
शमा� के अनसुार, “ सोशल मी�डया ने �पछले एक साल के भीतर 100 फ�सद� क�
बढ़ोतर� दज� क� है। यहा ंइनके यजूस� क� सं�या 2.5 करोड़ पहंुच चकु� है। जब�क
बाहर� इलाक� म� मी�डया यजूस� क� सं�या 12 करोड़ पहंुच चकु� है। ले�कन
सोशल मी�डया अभी शशैव काल से गुजर रहा है, इसका �भाव सी�मत है।”

मनोरंजन के तमाम साधन� को पीछे छोड़त े हुए �माट�फोन पर ह� आपके मन
अगंु�लय� के संयोग से �फ�म, गाने, नाटक, �ड�कवर� चनैल, समाचार, भोजन
बनाने क� �व�ध, ऑनलाइन शो�पगं, गे�स, कहा�नया,ं क�वताय�, खेल और
ला�टर शो आ�द देख-सनु सकत ेह�। मनोरंजन क� द�ुनया 5 इंच तक क� ���न
पर �समट गयी है। 

�मखु ने�व�क� ग साइट 

सामािजक या सामदुा�यक मी�डया �डिजटल मी�डया सवा��धक लोक��य �प

Visitors

Today: 234

Yesterday: 362

This Week: 2723

This Month: 17319

Total: 191424

Currently Online: 55
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है। यह लोग� को पर�प�रक मंच के �प म� उपल�ध है। सामािजक मी�डया के
कई �प ह� िजनम� �क इ�टरनेटफोरम, वेबलॉग, सामािजक �लॉग,

माइ�ो�ला�गगं, �वक�ज, सोशल नेटवक� , पॉडका�ट, फोटो�ाफ, �च�, चल�च�
आ�द सभी आत ेह�। वत�मान समय म� �मखु सामािजक नेटवक�  मी�डया इन
नाम� से �व�यात है . फेसबकु, ��वटर, �ल�ंड.इन, ि�लकर, गूगल �लस,

माई�पेस, वे इ��टा�ाम, �व�डोज़ लाइव, मॅसे�जर, ऑकु� ट, �हा�सए�प व नेट
लॉग के साथ ह� य�ूयबू भी सोशल नेटव�क� ग साइ�स म� �गने जात ेह�। इनके
अलावा भी बाडू, �बग अ�डा, �लेक �लेनेट, �लांक, बजनेट, �लासमे�स डॉट
काम, कोजी कॉट, फोटो लॉग, �� �डका, हॉट�ल�ट, आईबीबो, इं�डया टाइ�स,

�नगं, चीन केटॅ�सॅ�ट �य�ूय,ू टॅ�सॅ�ट वेइबो,  �यजूोऩ  व  नॅटईज़, �ांस
के हा�बो, �काइप, बीबो, वीको�टै�ट स�हत 100 से अ�धक सो�शयल नेटव�क� ग
साइट भी देश-द�ुनया म� �च�लत ह�।

कुछ त�य 

600 �म�लयन उपभो�ता �हा�सएप पर ह� । 

500 �म�लयन उपभो�ता फेसबकु मसै�जर पर ह� । 

468 �म�लयन उपभो�ता वीचटै पर ह� । 

100 �म�लयन उपभो�ता �नेपचटै पर ह�। 

639 �म�लयन उपभो�ता चीन के सोशल मी�डया ओजोन पर ह�। 

100 �म�लयन उपभो�ता �स के सोशल मी�डया वीक�टके पर ह�। 

3.65 �ब�लयन लोग �माट�फोन और टेबलेट के ज�रए इंटरनेट का �योग करते
ह�। 

7.2 ��तशत लोग भारत म� इ�टरनेट पर ह�। 

1.4 �ब�लयन लोग द�ुनया मे फेसबकु उपभो�ता ह�। 

284 �म�लयन लोग� के द�ुनया भर म� �वीटर एकाउ�ट ह�। 

88 ��तशत लोग मोबाइल से �वीटर ह�डल चलात ेह�। 

500 �म�लयन लोग लगभग रोज ह� �वीट करत ेह�। 

363 �म�लयन द�ुनयाभर म� गूगल �लस के कुल उपभो�ता ह�। 

05 �ब�लयन �ह�स गूगल �लस पर रोज आत ेह�। 

300 �म�लयन कुल उपभो�ता इं�टा�ाम पर ह�। 

70 �म�लयन फोटो और �व�डय� इं�टा�ाम पर रोज पो�ट होत ेह�। 

53 ��तशत इं�टा�ाम के उपभो�ता 18 से 29 साल के बीच ह�। 

347 �म�लयन लोग �ल�ंडइन पर रिज�टड� ह�। 

(��ोत- कादि�बनी जनू 2016, वष� 56, अकं-08, ‘‘हमार� द�ुनया और सोशल
मी�डया)

संदभ� सचूी – 

1. म�ुा जहमत और ज�रत सोशल मी�डया, दै�नक जागरण।

2. म�ुा �य ूमी�डया, दै�नक जागरण।

3. �डिजटल �पेस म� �व�फोटन, प�ै�क एस. एल. घोष और ठाकुरता गुहा
परंजय, योजना वष� 58, अकं-5, मई 2013, प॰ृ 9।

4. 140 अ�र एव ंअरबो ज�टलताए, योजना वष�-58, अकं-5, मई 2013, प0ृ-

5।
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जलुाई 2016, वष� 72, अकं-3, प॰ृ 11।

6. अब म�ुय धारा हो गया है, �य ूमी�डया, संजीव कुमार �सहंा, �व�ता डॉट
कॉम।

7. https://navinsamachar.wordpress.com/history-of-

journalism/new-media/

8. http://www.newswriters.in/2016/02/09/what-is-social-media/

9. सोशल मी�डया और �हदं�, राहुल देव, दै�नक जागरण, 14.9.16, पेज 10।

10.च��यहू म� �घर� ट�वी प�का�रता, रजत शमा�, सा�ह�य अमतृ मी�डया
�वशषेांक, अग�त 2015
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परंपरागत संचार माध्यम और लोकनाट्य परंपरा 

डॉ. प्रवीण कुमार झा 

पोस्ट डॉक्टरल फ़ेलो, आई.सी.एस.एस.आर., दिल्ली  

मोबाइल – 9868330336 

ई मेल – pravin.tinkoo@gmail.com 

 

सारांश 

आधनुिक जिसंचार माध्यमों के परू्व हमारे समाज में परम्परागत संचार माध्यम जैसे लोकितृ्य, लोक कथाओ,ं लोक 

गीत का लंबे समय तक प्रयोग होता रहा ह।ै लोकिाट्यों का लोकजीर्ि से अत्यंत घनिष्ठ संबंध ह।ै यही कारण ह ैनक 

लोक से संबंनधत उत्सर्ों, अर्सरों तथा मांगनलक कायों के समय इिका अनििय नकया जाता ह।ै ितृ्य, संगीत, कथा-

र्ातावएं सब कुछ िारतीय लोक से जड़ुी हुई ह।ै लोक माध्यम जो परम्परागत लोक कलाएं जैसे िजि, कीतवि, 

रामलीला, रासलीला, िौटंकी, कठपतुली आनि सनियों से हमारी संस्कृनत में रचे बसे हैं। तेजी से बिलते परररे्श के 

बार्जिू िी परम्परागत लोक माध्यमों की अपिी एक अलग छनर् र् पहचाि ह।ै आज िी समाज में जागरूकता के 

नलए बड़े स्तर पर इसका उपयोग हो रहा ह।ै  

प्रस्तावना  

भारत बहुजातीय, बहुसाांस्कृदतक, बहुरांगी िशे ह।ै अनेक लोक कलाएँ, लोकनाट्य रूप(ज्ञात और अज्ञात) इसके 

दिदभन्न प्रान्तों में दबखरे पडे हैं। परांपरागत सांचार का यह माध्यम भारतीय बहुजातीय सांस्कृदत को आज भी हमारे समक्ष 

दिद्यमान ह।ै सदृि के उत्पदि के साथ ही प्रत्यक्ष और अप्रत्यक्ष रूप में सांचार का दिकास शरुू हो गया। ब्रम्हा ने सदृि के 

दनमााण के साथ ििेो से सांचार के काया का माध्यम नारि को चनुा। जैसे जैसे यगु बिला िैसे  िैसे  सभ्यता के दिकास 

के साथ ही मनुष्य दकसी न दकसी रूप में सांचार करता रहा ह।ै मनषु्य एक सामादजक प्राणी ह।ै उसके दलए दबना दकसी 

सांचार के जीदित रहना असांभि ह।ै हम पररिार, समाज एिां समहू में अपना जीिन व्यतीत करते हैं। इसमें ही दस्थदत 

और आिश्यकतानसुार परस्पर सांचार करते रहते हैं। जब आज की तरह टेलीफोन, इांटरनेट, सोशल मीदडया आदि की 

सदुिधाएां नहीं थी, तब लोग दचट्ठी दलख कर अपना हाल-समाचार लोगों तक पहुचँाते और िसूरे का समाचार जानते 

थे। दकसी भी सचूना, दिचार या भाि को िसूरों तक पहुचँाना ही मोटे तौर पर सांचार या कम्यदुनकेशन कहलाता ह।ै एक 

साथ लाखों-करोडों लोगों तक एक सचूना को पहुचँाना ही सांचार या जनसांचार या मास कम्यदुनकेशन मीदडया 

कहलाता ह,ै और इस सांचार व्यिस्था को सचुारू से चलाने का जो माध्यम काया करता ह ैिह सांचार माध्यम कहलाता 

ह।ै 
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          परुाने समय में राजा के हरकारे पैिल या घोडे की सिारी करते हुए राजा के सांिेश राजधानी से िसूरी जगहों पर 

ले जाते और िहाां से ले आते थे। आपने यह भी कइा कहादनयों में सनुा होगा दक लोग कबतूरों के जररए अपना सांिशे 

भेजा करते थे। यही व्यिस्था बाि में एक सरकारी दिभाग डाक-दिभाग-बनाकर सबके दलए सलुभ कर िी गइा थी। अब 

हर कोइा एक दनदित शलु्क िेकर अपना सांिशे एक स्थान से िसूरे स्थान तक आसानी से भेज सकता ह।ै अब तो डाक 

व्यिस्था में इतने आधदुनक उपकरणों का इस्तेमाल दकया जाने लगा ह ैसांिशे तार के जररए पलक झपकते एक स्थान से 

िसूरे स्थान तक पहुांचा दिया जाता ह।ै हर व्यदि अपने या अपने सांबांदधयों की सचूनाएां जानने के अलािा िशे-िदुनया 

की खबरों के बारे में जानने का इच्छुक होता ह।ै उसके आस-पास क्या हो रहा ह,ै िदुनया में कहाँ क्या घटना घट रही ह,ै 

सबकी जानकारी प्राप्त करना चाहता ह।ै सचूनाओ ां की इसी भखू के चलते सांचार माध्यमों का लगातार दिकास और 

दिस्तार होता गया। आज अखबार, रेदडयो, िरूिशान, मोबाइल जैसे सांचार माध्यम से सचूनाएां आसानी से उपलब्ध हो 

जाती ह।ै आधदुनक जनसांचार माध्यमों के पिूा हमारे समाज में परम्परागत सांचार माध्यम जैसे लोकनतृ्य, लोक कथाओां, 

लोक गीत का लांबे समय तक प्रयोग होता रहा ह।ै कश्मीर से कन्या कुमारी तक फैले भ-ूभाग पर दिकदसत कर रहा 

मानि समाज भारतीय लोक ह।ै हमारे कृषक, अथाशास्त्र, ज्ञान, सादहत्य, कला, नतृ्य, सांगीत, कथा-िातााएां सब कुछ 

भारतीय लोक से जडुी हुई ह।ै लोक माध्यम जो परम्परागत लोक कलाएां जैसे भजन, कीतान, रामलीला, रासलीला, 

नौटांकी, कठपतुली आदि सदियों से हमारी सांस्कृदत में रचे बसे हैं। तेजी से बिलते पररिेश के बािजिू भी परम्परागत 

लोक माध्यमों की अपनी एक अलग छदि ि पहचान ह।ै आज भी समाज में जागरूकता के दलए बडे स्तर पर इसका 

उपयोग हो रहा ह।ै  

उदेश्य – ितामान भारतीय पररदृश्य मे परांपरागत सांचार में लोक नाट्य परांपरा का अध्ययन।  

शोध वववध – इस शोध में दिशे्लषणात्मक प्रदिदध का प्रयोग दकया गया ह।ै साथ ही इस दिषय के अध्ययन में दितीयक 

सामाग्री जैसे सादहत्यिलोकन आदि से इसे मतूा आधार प्रिान दकया गया ह।ै  

लोक नाट्य परंपरागत संचार  

      सांचार माध्यम के परांपरागत माध्यम में लोक नाट्य भी काफी प्राचीन और यगु-यगुान्तर से चली आ रही ह ैऔर 

आज भी यह परांपरा दिद्यमान ह।ै डॉ.िदशष्ठ नारायण दिपाठी अपनी पसु्तक "भारतीय लोकनाट्य" की भदूमका में 

दलखते हैं –“लोकक़ला रुपों की जातीय सांस्कृदत से गहरी दनकटता रही ह ै। य ेकला रूप अलग-अलग क्षेिों में अपनी 

दिदशिता के अनरुूप परस्पर दभन्न शैदल्पक दनजता रखने के बािजिू अांतिास्त ु के स्तर पर गहरे एकात्म होते हैं । 

लोकगीतों, कलाओां और लोकनाट्य रूपों के सन्िभा में इसे िखेा जा सकता ह ै।” लोकनाटकों के उिय की पषृ्ठभदूम के 

बारे में बलिांत गागी का मत ह ैदक “सांस्कृत नाटक दििानों, श्रेदष्ठयों और िरबाररयों के दलए था । इसकी भाषा बहुत 

गढू़ और अलांकृत होती थी। यह जनसाधारण के जीिन में घलुा-दमला रहा ह।ै समय के साथ-साथ यह अपना रूप 

बिलता और बिलती हुई पररदस्थदतयों के अनसुार अपने-आपको ढालता रहा ह।ै” भारत में नाट्य की परांपरा अत्यांत 

प्राचीन काल से चली आ रही ह।ै भरत मदुन ने (ई.प.ू ततृीय शताब्िी) अपने नाट्यशास्त्र में इस दिषय का दिशि िणान 

https://hi.wikipedia.org/wiki/%E0%A4%AD%E0%A4%BE%E0%A4%B0%E0%A4%A4
https://hi.wikipedia.org/w/index.php?title=%E0%A4%A8%E0%A4%BE%E0%A4%9F%E0%A5%8D%E0%A4%AF&action=edit&redlink=1
https://hi.wikipedia.org/wiki/%E0%A4%AD%E0%A4%B0%E0%A4%A4_%E0%A4%AE%E0%A5%81%E0%A4%A8%E0%A4%BF
https://hi.wikipedia.org/wiki/%E0%A4%A8%E0%A4%BE%E0%A4%9F%E0%A5%8D%E0%A4%AF%E0%A4%B6%E0%A4%BE%E0%A4%B8%E0%A5%8D%E0%A4%A4%E0%A5%8D%E0%A4%B0
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दकया ह।ै नाट्यशास्त्र में िदणात एक कथा से पता चलता ह,ै ििेताओ ां की प्राथाना पर ब्रह्मा ने समस्त मानिों के 

मनोरांजनाथा नाट्य की रचना की। शूद्रों के दलए िेिों के पठन-पाठन का अदधकार दनदषद्ध था अत: पांचम िेि (नाट्य) 

की रचना अत्यांत आिश्यक प्रतीत हुई। इस िशे में मसुलमानी शासन की प्रदतष्ठा के पिात ् राजनीदतक एकसिूता नि 

हो गई। मसुलमानी शासकों की प्रिदृि नाट्यकला की ओर उिासीन थी। फलत: उनके शासन में नाटकरचना तथा 

उसके अदभनय का ह्रास होने लगा। राजाश्रय के अभाि में इसका पतन स्िाभादिक ही था। सांस्कृत सादहत्य की 

नाट्यपरांपरा, जो हजारों िषों से अबाध गदत से चली आ रही थी, सिा के दलए नि हो गई। उिर भारत में भदि 

आांिोलन के प्रिताक गोस्िामी िल्लभाचाया जी थे। इन्होंने कृष्णभदि का प्रचरु प्रचार दकया। श्रीकृष्ण की 

बाललीलाओां का अदभनय मांदिरों, मठों तथा अन्य स्थानों में होने लगा, दजसको िखेने के दलए श्रद्धाल ुजनता की भीड 

हजारों की सांख्या में जटुने लगी। भगिान ् कृष्ण की इसी प्रारांदभक लीला ने आगे चलकर 'रास लीला' का रूप धारण 

दकया जो आज भी मथरुा तथा िृांिािन में बडे प्रेम से की जाती ह।ै उिर भारत में रामलीला का प्रचार गोस्िामी 

तलुसीिास जी की िने ह।ै धीरे धीरे इन यािाओ ां तथा कीतानों ने लाकनाट्य का रूप धारण कर दलया, दजसमें श्रीकृष्ण 

की लीलाएँ अदभनय के माध्यम से दिखलाई जाने लगीं। आज बांगाल में यािा या जािा तथा कीतान का प्रचरु प्रचार ह।ै 

इस प्रकार उिर भारत में अनेक लोकनाट्यों का दिकास हुआ दजनकी पषृ्ठभदूम धादमाक थी। 

       भारत के दिदभन्न राज्यों में दभन्न-दभन्न प्रकार के लोकनाट्य प्रचदलत हैं। उिर भारत में प्रचदलत रामलीला और 

रासलीला, मध्यप्रिशे, दिशेषतया मालिा प्राांत, में 'माँच' ('माँच' शब्ि मांच का अपभ्रांश रूप ह)ै, राजस्थान में 'माँच' 

'ख्याल' के रूप से प्रचदलत ह।ै इसका प्रारांभ 19िीं शताब्िी के उिराधा से माना जाता ह।ै मालिा में माँचों की परांपरा 

अदिदच्छन्न रूप से चली आ रही ह।ै उिर प्रिशे के पदिमी दजलों में नौटांकी का बडा प्रचार ह।ै हाथरस की नौटांकी बडी 

प्रदसद्ध ह।ै इसे 'स्िाँग' या 'भगत' भी कहते हैं। आगरा में 'भगत' नामक लोकनाट्य का प्रचरु प्रचार ह।ै ब्रजमांडल में खलेु 

हुए रांगमांच पर नौटांकी के ढांग पर 'भगत' का अदभनय दकया जाता ह।ै दभखारी ठाकुर के नाटक  'दबिदेसया' शैली भारत 

ही नहीं बदल्क दििशेो में भी  बडा ही लोकदप्रय ह ैदजसे िखेने के दलए हजारों की भीड एकि हुआ करती ह।ै महाराष्र 

में तमाशा, लदलत, गोंधल, बहुरूदपया और िशाितार आदि लोकनाट्य मराठी रांगमांच के आधार हैं। 'यक्षगान' िदक्षण 

भारतीय लोकनाट्य का िह प्रकार ह ैजो तदमल, तेलगु ुतथा कन्नड भाषा भाषी के्षि की ग्रामीण जनता में प्रचदलत ह।ै 

तेलगु ुमें इसे 'दिदथ' या 'दिदथ भागितम ्' कहते हैं। यक्षगान की परांपरा अत्यांत प्राचीन है। यह नतृ्य नाट्य (डाांस ड्रामा) ह ै

दजसमें गीतबद्ध सांिािों का प्रयोग होता ह।ै इसमें िणान का प्राधान्य होता ह।ै इसकी कथािस्त ुरामायण, महाभारत और 

भागित से ली जाती है। 'दिदथ नाटकम ्' या 'दिदथ भागितम ्' तेलगु ुका लोकनाट्य ह।ै इस नाटक में एक या िो ही पाि 

रांगमांच पर आते हैं। दस्त्रयाँ सामदूहक रूप से नतृ्य करती हैं। नतृ्य और अदभनय के िारा कृष्णलीला को 'दिदथ नाटकम ्' 

का दिषय बनाया गया ह।ै इस प्रकार भारत के दिदभन्न राज्यों में लोकनाट्य प्रचदलत हैं जो बडे ही लोकदप्रय हैं। 

       लोकनाट्यों का लोकजीिन से अत्यांत घदनष्ठ सांबांध ह।ै यही कारण ह ैदक लोक से सांबांदधत उत्सिों, अिसरों तथा 

माांगदलक कायों के समय इनका अदभनय दकया जाता ह।ै दििाह के अिसर पर अनेक जादतयों में यह प्रथा ह ैदक दस्त्रया ँ

https://hi.wikipedia.org/wiki/%E0%A4%AE%E0%A5%81%E0%A4%B8%E0%A4%B2%E0%A4%AE%E0%A4%BE%E0%A4%A8
https://hi.wikipedia.org/wiki/%E0%A4%B8%E0%A4%82%E0%A4%B8%E0%A5%8D%E0%A4%95%E0%A5%83%E0%A4%A4_%E0%A4%B8%E0%A4%BE%E0%A4%B9%E0%A4%BF%E0%A4%A4%E0%A5%8D%E0%A4%AF
https://hi.wikipedia.org/wiki/%E0%A4%AD%E0%A4%95%E0%A5%8D%E0%A4%A4%E0%A4%BF_%E0%A4%86%E0%A4%82%E0%A4%A6%E0%A5%8B%E0%A4%B2%E0%A4%A8
https://hi.wikipedia.org/wiki/%E0%A4%AD%E0%A4%95%E0%A5%8D%E0%A4%A4%E0%A4%BF_%E0%A4%86%E0%A4%82%E0%A4%A6%E0%A5%8B%E0%A4%B2%E0%A4%A8
https://hi.wikipedia.org/wiki/%E0%A4%B5%E0%A4%B2%E0%A5%8D%E0%A4%B2%E0%A4%AD%E0%A4%BE%E0%A4%9A%E0%A4%BE%E0%A4%B0%E0%A5%8D%E0%A4%AF
https://hi.wikipedia.org/wiki/%E0%A4%B0%E0%A4%BE%E0%A4%AE%E0%A4%B2%E0%A5%80%E0%A4%B2%E0%A4%BE
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बारात दििा हो जान ेपर दकसी 'स्िाँग' या 'साँग' का अदभनय प्रस्ततु करती हैं दजसे 'भोजपरुी' प्रिशे में 'डोमकछ' कहत े

हैं। लोकनाट्यों की भाषा बडी सरल तथा सीधी सािी होती ह ै दजसे कोई भी अनपढ़ व्यदि बडी आसानी से समझ 

सकता ह।ै दजस प्रिशे में लोकनाट्यों का अदभनय दकया जाता ह,ै नट लोग िहाँ की स्थानीय बोली का ही प्रयोग करते 

हैं। ये लोग अदभनय के समय गद्य का ही प्रयोग करते हैं। परांत ुबीच-बीच में गीत भी गाते जाते हैं। लोकनाट्यों के सांिाि 

बहुत छोटे तथा सरस होते हैं। लांबे कथोपकथनों का इनमें दनताांत अभाि होता ह।ै लांबे सांिािों को सनुन े के दलए 

ग्रामीण िशाकों में धैया नहीं होता। अत: नाटकीय पाि सांदक्षप्त सांिािों का ही प्रयोग करते हैं। लोकनाट्यों का कथानक 

प्राय: ऐदतहादसक, पौरादणक, या सामादजक होता ह।ै धादमाक कथािस्त ु को लेकर भी अनेक नाटक खेले जाते हैं। 

बांगाल के लोकनाट्य 'जािा' और 'कीतान' का आधार धादमाक आख्यान होता ह।ै राजस्थान में अमरदसांह राठौर की 

ऐदतहादसक गाथा का अदभनय दकया जाता ह।ै केरल प्रिशे में प्रचदलत 'यक्षगान' नामक लोकनाट्य का कथानक प्राय: 

पौरादणक होता ह।ै लोकनाट्यों में प्राय: परुुष ही स्त्री पािों का काया दकया करते हैं परांत ु व्यिसायी नाटक मांडदलयाँ 

साधारण जनता को आकृि करने के दलए सुांिर लडदकयों का भी इस काया के दलए उपयोग करती हैं। लोकनाट्यों के 

पाि अपनी िेशभषूा की अपेक्षा अपने अदभनय िारा ही लोगों को आकृि करने की चेिा करते हैं। इन नाटकों के 

अदभनय में दकसी दिशेष प्रकार के प्रसाधन, अलांकार या बहुमलू्य िस्त्र आदि की आिश्यकता नहीं होती। कोयला, 

काजल, खदडया आदि िशेी प्रसाधनों से मखु को प्रसादधत कर तथा उपयिु िेशभूषा धारण कर पाि रांगमांच पर आते 

हैं। कुछ पाि प्रसाधन के दलए अब पाउडर और क्रीम का भी प्रयोग करन ेलगे हैं। लोकनाट्य खलेु हुए रांगमांच पर खेले 

जाते हैं। िशाकगण मैिान में आकाश के नीचे बैठकर नाटक का अदभनय िखेते हैं। दकसी मांदिर के सामने का ऊँचा 

चबतूरा या ऊँचा टीला ही रांगमांच के दलए प्रयिु दकया जाता ह।ै कहीं कहीं काठ के ऊँचे तख्तों का दबछाकर मांच 

तैयार दकया जाता ह।ै इन रांगमांचों पर परि ेनहीं होते। अत: दकसी दृश्य की समादप्त पर कोई परिा नहीं दगरता। नाटक के 

पािगण दकस पेड या िीिाल की आड में बैठकर अपना प्रसाधन दकया करते हैं, जो उनके दलए 'ग्रीनरूप' का काम 

करता ह।ै  

      आज भी आांध्र प्रिशे में लोकनाट्य परांपरा की एक शैली का नाम की 'िीदथ नाटकम' दमलता ह ैऔर आधदुनक 

नकु्कड नाटक अथिा स्रीट दथएटर को भी इसी नाम से जाना जाता ह।ै मध्यकाल में सही रूप में लोक नाटकों से 

दमलती-जुलती नाट्य-शैली का जन्म और दिकास यदि भारत के दिदभन्न प्राांतों, क्षेिों और बोदलयों-भाषाओां में लोक 

नाटकों के रूप में हुआ तो उसी के समाांतर पदिम में भी चचा अथिा धादमाक नाटकों के रूप में इांग्लैंड, फ्ाांस, जमानी 

और स्पेन आदि िशेों में ऐसे नाटकों का प्रचलन शरुू हुआ जो बाइदबल की घटनाओां पर आधाररत होते थे और 

मलूत: धमा के प्रचार के दलए ही खेले जाते थे। परम्परागत सांचार भारत में ग्रामीण सांचार व्यिस्था के मलू में ह।ै लोक 

भािनाओां की यदि सिाादधक सशि अदभव्यदि सांभि ह ैतो िह परम्परागत सांचार के दिदभन्न माध्यमों िारा ही हो 

सकती ह।ै लोकगीत जैसे कजरी, दबरहा, चैती, दनगुाण आदि लोकनतृ्य जैसे भागडा, भरतनाट्यम, गरबा आदि। 

लोकिाद्य जैसे शहनाई, दसतार, तबला आदि, लोक सम्मेलन जैसे मेला, हाट, बाजार, उत्सि आदि। लोककलाएां जैसे 
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दचिकारी, कसीिाकारी आदि एिां लोकनाट्य जैसे रामलीला, रासलीला आदि सभी परम्परागत सांचार के िाहक हैं। 

दृश्य-श्रव्य माध्यमों में नकु्कड नाटक, नौटांकी, रामलीला, कृष्णलीला, कठपतुली आदि ह।ै नाटक - नाटक का दिकास 

नतृ्य से हुआ ह।ै नतृ्य का भाि ि दिचार का दिस्तार होने के पिात ्िह नाट्यरूपों में पररिदतात हो गया। नाटक आम 

जनमानस के दलए परम्परागत रूप से मनोरांजन एिां जागरूक करने का माध्यम रहा ह।ै दहन्िी प्रिशेों में लोक नाट्य का 

दिकास 15िीं शताब्िी के बाि हुआ ह।ै दिदभन्न प्रिशेों के अपनी सांस्कृदत की झलक दलए हुए अलग-अलग लोक 

नाटक ह।ै उिर प्रिशे में नौटांकी, बांगाल में जाला, मध्य प्रिशे में मांच, कनााटक में यक्षगण, तदमलनाडु में थेरूकुढ़, 

महाराष्र में तमाशा, गजुरात में भिई मखु्य रूप से परम्परागत नाटक ह।ै  

 

वनष्कर्ष -- परम्परागत जनसांचार माध्यम ग्रामीणों के करीब होने के कारण लोक सांचार माध्यम भी कह ेजाते हैं। यह 

माध्यम ग्रामीणों की रोजमराा जीिनशैली से मेल खाते हैं। इनकी सबसे बडी खबूी यह ह ैदक कोई व्याकरण या सादहत्य 

न होने के बाि भी इनका दिकास मौदखक या दक्रयागत स्रोतों के माध्यम से होता रहता है। परम्परागत माध्यमों के िारा 

मलू्यों और दिचारों का एक पीढ़ी से िसूरे पीढ़ी तक हस्तान्तरण हुआ ह।ै आधदुनक माध्यम के बहुमखुी दिकास के 

बािजिू भी हमारी लोक सांस्कृदत में रचे बसे परम्परागत माध्यमों के प्रभाि में कमी नहीं हुई ह।ै आज भी दिल्ली 

दिश्वदिद्यालय के दिदभन्न महादिद्यालयों में आयोदजत ऐसी नकु्कड नाट्य प्रदतयोदगताओां में जो  लोक नाट्य 

आयोदजत हो रही ह,ै जो सचमचु में आपको बाहर-भीतर से दझांझोडकर रख ितेे हैं और सोचने पर दििश करते हैं। 

भारतीय लोक नाट्य केिल समदृ्ध ही नहीं ह ै बदल्क बहुरांगी और गदतमान भी ह ै । दहांिी पट्टी के नाट्य-रूपों के 

अदतररि कश्मीर का ‘जश्न’, राजस्थानी का ‘ख्याल’,गजुरात का ‘भिाई’, बांगाल का ‘जािा’,असम का ‘अांदकया 

नाट’, महाराष्र का ‘तमाशा’, आन्ध्र प्रिशे का ‘िीथी भागित’, तदमलनाडु का ‘थेरुकुटू्ट’, कनााटक का ‘यक्षगान’, 

केरल का ‘कथकली’ इत्यादि अन्य लोकनाट्य रूप हैं, जो भारतीय रांगमांच की उपलदब्ध हैं । भारत में अनेकता में 

एकता की बात की जाती है, िह इन लोकनाट्यों में दिखायी ितेी ह।ै यह एकता कथानक, प्रिशान, पिूारांग, अदभनय, 

िशाक-प्रभाि आदि से बनती है। जहाँ तक इनकी प्रस्तदुत का गदणत ह,ै तो िह भी अदलदखत तौर पर लगभग एक जैसा 

दिखाई पडता ह ै। िरअसल, “इन लोकनाट्यों के पाि अपनी परांपरागत शैली में मांच पर अदभनय करते हैं, दकन्त ुकोई 

भी यथाथािािी शैली अपनाने का प्रयास नहीं करता । यहाँ तक दक दकस गीत के साथ कैसा अदभनय, सांिाि या नतृ्य 

होगा, यह रूढ़ हो गया ह।ै पररणामतः लोकनाट्यों का सम्पूणा आनांि उनकी परांपरागत शैली में दनदहत है। िशाकगण 

उसकी तडक-भडक की अपेक्षा उसके काव्य-पक्ष का रस लेते हैं साथ परांपरागत सांचार के रूप में अपनी प्रयोजनीय 

भदूमका का दनिाहन कर रह ेह।ै   
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शोध सार

रंपारण त्जिा आजादी के समय महातमा गांधी के सतयाग्ह 
आदंोिन के कारण इत्तहास में दज्य हो गया। िेत्कन आजादी के 

बाद त्बहार के इस त्जिे की सधु त्कसी ने नहीं िी। रपंारण त्जिा त्बहार 
के त्पछड़े क्ेत्रों में त्गना जाता ह।ै कृत्ष और सरानीय कृत्ष आधाररत 
उद्ोगों पर कोई धयान नहीं त्दया गया। रपंारण समय के सार नहीं 
रिा। वैश्वीकरण के तमाम सकारातमक और नकारातमक प्रभावों से 
रपंारण त्जिा अछूता नहीं रहा। समग् त्वकास, कृत्ष, पशपुािन, दगुध, 
कपास, गनना आत्द कृत्ष आधाररत सरानीय उद्ोग सरकारी उपेक्ा 
तरा वैश्वीकरण के कारण प्रभात्वत हुए। रपंारण के त्वकास के त्िए 
संसाधनों के अिावा सरकारी तरा गैर सरकारी संगठनों के प्रयास की 

आवशयकता अनभुव की जा रही ह।ै प्रसततु शोध पत्र में इसी पररपे्रक्य में 
वैश्वीकरण के बाद रपंारण पर उसके प्रभाव के अविोकन का प्रयास ह ै।

कंुजी शब्द - कृत्ष, सरानीय कृत्ष उद्ोग, वैश्वीकरण, रपंारण, 
समग् त्वकास।

शोध पत्र

प्रसतावना - त्वश्व की पांरवीं सबसे तेज गत्त से उभरती हुई 
अर्यवयवसरा के रूप में भारत की वैत्श्वक पहरान बनी ह।ै वैश्वीकरण 
और उदारवादी वयवसरा को अपनाने के बाद से भारत में त्वदशेी त्नवेश 
हुआ, भारत को वैत्श्वक अर्यवयवसरा से सीध ेजड़ुने का अवसर त्मिा। 
भारतीय त्रतंकों ने वैश्वीकरण और उदारवाद को िेकर अपनी त्रतंाए ं
वयति की री, कम या जयादा उनकी त्रतंाए ंसही सात्बत हुई।ं बहुराषट्रीय 
कंपत्नयों और उनके मिू दशे ने त्वश्व भर की अर्यवयवसरा को अपने 
अनकूुि बनाने के त्िए वैत्श्वक ससंराओ ंको मजबरू त्कया। छोटे और 
गरीब दशेों की बहुत सी कंपत्नयां या तो त्बक गयीं या बंद हो गयीं। 
वैत्श्वक पूजंीपत्तयों के आग ेउनकी एक न रिी। परेू त्वश्व में उपभोगवाद, 
उपभोतिावाद इन दो श्ते्णयों की सरापना का तरा उपभोतिावादी संसकृत्त 
को उखाड़ फें कने का संघष्य रि रहा रा। अभय कुमार दबेू के अनसुार 
“गांधीवात्दयों का नाखशु होना सवाभात्वक रा, कयोंत्क भमूं् िीकरण 
गांव की जगह शहर और नागररक की जगह उपभोतिा की सतिा को 
अतं्तम तौर पर सरात्पत करने के आग्ह के सार सामने आया ह।ै”1 

भारत वैश्वीकरण और उदारवादी वयवसरा से सवयं को अिग नहीं रख 
सकता रा। त्वत्भनन त्वरारधारा के नेताओ ंने वैश्वीकरण को िेकर अपनी 
राय रखी। कुछ उसके समर्यन में रे तो कुछ त्वरोध में। हािांत्क इसके 
दषुपररणाम को उसे भगुतना पड़ा, िेत्कन इसके कुछ अचछे प्रत्तफि भी 
त्मिे। त्वदशेी त्नवेश बढ़ा त्जससे रोजगार और त्वकास आत्द के माग्य 
खिेु। रजनी कोठारी के अनसुार, ”भमूं् िीकरण के केवि दो दावे ऐसे हैं 
त्जनके आधार पर वह कुछ बेहतर करने का दावा करता ह,ै पहिा, उसके 
कारण हत्रयारों की होड़ कमजोर पड़ जाएगी और दसूरा, अर्यशास्त और 

चंपारण जिले के स्ानीय कृजि आधाररत उद्योगों पर वैश्ीकरण का प्रभाव

िैश्ीकरण के पररणवािसिरूप भवारत के कई रवाजयों िें दििेशी 
दनिेश हुआ, वयवापवाररक िवाहौल बने, रोिगवार के अिसर पैिवा 
हुए, ग्रवािीण दिकवास को गदत दिली । िहवंा तक दबहवार की बवात 
है, यहवँा भी िैश्ीकरण कवा सकवारवातिक प्रभवाि पड़तवा दिख रहवा 
है। इसके कवारण अंतरवा्यजयीय वयवापवार को बढवािवा दिलवा, िसतुओ ं
एिं सेिवाओ ंकी कीित िें किी आयी, उतपवािन लवागत कि हुई, 
दबहवार की कृदष उतपवािन क्ितवा िें िदृद्ध हुई, डेयरी उतपवािन बढवा 
है। बेदतयवा के रहने िवाले सवािवादिक कवाय्यकत्तवा्य पंकि रवाय कहते 
हैं दक ‘’िैश्ीकरण कवा प्रभवाि चंपवारण पर भी पड़वा है। लोगों िें 
रोिी-रोिगवार बढवा है। िैसे दसद्धवंात के आधवार पर िैं िैश्ीकरण 
की आलोचनवा करतवा हंू। आलोचनवा कवा िुखय कवारण यह है दक 
दिकवास की िो नीदत है िह अंदति आििी तक नहीं पहुचँ रही है। 
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प्रौद्ोत्गकी को त्मिा कर एक ऐसा भमूं् िीय बाजार बनेगा त्जससे 
त्कसम-त्कसम की अर्यवयवसराए ंखदु जोड़ िेंगी।“2

अतीत वत्यमान का सहयात्री ह ैऔर भत्वषय वत्यमान का सबसे 
अत्धक रतेनशीि त्हससा ह।ै वैश्वीकरण वत्यमान समय का सवा्यत्धक 
प्रासंत्गक शबद ह।ै वैयत्तिक जीवन से िेकर सामात्जक जीवन के हर के्त्र 
पर इसका प्रभाव अचछा अनभुव त्कया जा रहा ह।ै िेत्कन वैश्वीकरण को 
िेकर अभी तक न तो सामानय जन में, न ही बौत्द्क जगत में कोई सपष्ट 
छत्व बन पायी ह,ै िेत्कन यह कहा जा सकता ह ैत्क वैश्वीकरण का तातपय्य 
एक ऐसे त्वश्व से ह ैत्जसमें राषट्रीय सीमाओ ंऔर दरूरयों से परे एकीकृत 
आत्र्यक, राजनीत्तक, सामात्जक और सांसकृत्तक प्रत्रियाए ं होंगी। 
भमूं् िीकरण की अवधारणा को िेकर उपजी असपष्टता पर नीरज जनै 
त्िखते हैं त्क “भमूं् िीकरण के त्िए वैश्वीकरण, त्वश्वायन, त्वश्वीकरण, 
गिोबिाइजशेन, जगतीकरण, नव साम्राजयवाद, नव उपत्नवेशवाद, नव 
उदारवाद जसेै शबदों का बहधुा इसतेमाि त्कया जाता रहा ह।ै“3

वैश्वीकरण की वासतत्वक शरुुआत आधतु्नक काि में त्वशषेकर 
औद्ोगीकरण के बाद हुई त्जसने त्वश्व को समटेकर एक वैत्श्वक गांव 
का रूप दनेे की कोत्शश की। 1991 में सोत्वयत सघं के त्वघटन तरा 
भारतीय अर्यवयवसरा के खिुने से यह प्रत्रिया तीव्र तो हुई ही, भारत भी 
इस वैत्श्वक ग्ाम का एक महत्वपणू्य सदसय बन गया। ् ॉ. बी. एि.फत्ड़या 
ने वैश्वीकरण की वयाखया करते हुए कहा ह,ै “भमूं् िीकरण, आत्र्यक 
उदारीकरण, त्नजीकरण, बाजारोनमखु अर्यवयवसरा, त्नगमीकरण, 
प्रत्तसपधा्यतमक और खिुी अर्यवयवसरा जसेै नारे गूजंने िग।े"4 
अर्यशास्ती एस. के. त्मश् वैश्वीकरण को सपष्ट करते हुए कहते हैं त्क, 
‘भारत में वैश्वीकरण शबद का प्रयोग आम तौर पर दशे की अर्यवयवसरा 
को त्वश्व अर्यवयवसरा के सार एकीकृत रूप में दखेने के त्िए त्कया 
जाता ह।ै’5 जवाहर िाि कौि के अनसुार ‘वैश्वीकरण त्वश्व के त्वत्भनन 
दशेों के बीर आत्र्यक समबनधों, सहयोग और त्वत्नमय को वयापकता 
तरा गहराई दनेे की प्रत्रिया को कह सकते हैं।’6 उद्ोगपत्त िॉ ््य सवराज 
पॉि भमूं् िीकरण को पररभात्षत करते हुए कहते हैं त्क, ‘भमूं् िीकरण 
केवि वयवसाय व वयापार नहीं ह,ै यह मत्सतषक के ऐसे संगम के रूप में 
ह ैजहां त्वरार व प्रत्तभा बेरोकटोक एक-दसूरे राषट्र की सरहदों में आ-जा 
सकते हैं।’7 कुमदु शमा्य के अनसुार, ‘वैश्वीकरण एक ऐसी पूजँीवादी 
प्रत्रिया के रूप में भी दखेा जा रहा ह,ै त्जसके आग े राषट्रीय सरकारें 
जनत्हत के त्िए कोई कदम उठाने में असमर्य हो जाती हैं। वे अतंरा्यषट्रीय 
बाजार के त्नयम और शतगों में बंध जाती हैं।’8 ्ॉ. आर. ए. शमा्य के 
अनसुार, ‘’वैश्वीकरण एकरूपता एव ंसमरूपता की वह प्रत्रिया ह ैत्जसमें 
समपणू्य त्वश्व त्समट कर छोटा हो जाता ह।ै एक दशे की सीमा से बाहर 
अनय दशेों में वसतओु ंएवं सेवाओ ंका िेन-दने करने वािे अतंरा्यषट्रीय 

त्नगमों अरवा बहुराषट्रीय त्नगमों के सार दशे के उद्ोगों की सबंद्ता 
भमूं् िीकरण या वैश्वीकरण ह।ै’9 भमूं् िीकरण को त्कसी सव्यसामानय 
पररभाषा में नहीं बांधा जा सकता। इसकी एक सरि पररभाषा दी गई ह ै
त्क तकनीकी और संरार रिांत्त ने त्वश्व को समटे कर एक त्वश्व ग्ाम 
अरा्यत ् गिोबि त्विेज में पररवत्त्यत कर त्दया ह।ै त्जस त्वश्व ग्ाम की 
कलपना माश्यि मकैिहून ने की री वह भारत में वैत्दक काि से ही 
त्वद्मान ह।ै ऋगवेद में ‘’त्वशं्व पषु्ट ंग्ाम ेअत्समन ्अनातरुम’्’ कहा गया 
ह।ै10 भारतीय त्वरारकों नें त्वश्व को पररवार माना जबत्क अनय त्वदशेी 
त्वरारकों ने इसे ग्ाम जसैी ईकाई तक ही सीत्मत कर त्दया।

भारत में वैश्वीकरण और उदारीकरण के आगमन के सार ही 
मीत््या का त्वकास और त्वसतार और तेज गत्त से हुआ। वैश्वीकरण की 
प्रत्रिया को सरूना रिांत्त के कारण गत्त त्मिी। अनभुव यह त्कया गया 
ह ैत्क वैश्वीकरण के माधयम से इन कमपत्नयों ने अपना प्रभा मं्ि ऐसा 
फैिाया त्क तीसरी दतु्नया के दशेों की त्नभ्यरता इन पर बढ़ती जा रही ह।ै 
औद्ोत्गक त्वकास भी तभी हो सकता ह ैजब कृत्ष में समतृ्द् हो। पवू्य 
प्रधानमतं्री रौधरी ररण त्सहं ने 1979 में प्रकात्शत पसुतक ‘भारत की 
अर्यनीत्त व गांधीवादी रूपरेखा’ में एक िेख त्िखा रा, त्जसके अशं 
आज भी प्रासतं्गक हैं’ हमें केवि खाद्ानन ही नहीं, कृत्ष से प्राप्त होने 
वािे कचर ेमाि का भी आयात करना पड़ा। त्मसाि के त्िए, कपड़ा, 
भोजन के बाद मनषुय के त्िए सबसे अत्धक आवशयक वसत ुह,ै उसके 
उतपादन के त्िए आवशयक कचरा माि भी हमें बाहर से मंगाना पड़ा।’11

त्बहार जैसे प्राकृत्तक रूप से समदृ् राजय को संपणू्य भारत में गरीब 
राजय या बीमारू राजय के रूप में दखेा जाता रहा ह।ै त्बहार खराब सड़कों 
के त्िए कुखयात या बदनाम रहा ह ै। यहाँ त्वत्भनन त्वरारधाराओ ंकी 
सरकारें बनीं, पांर-पांर वष्य तक का शासन रहा, िेत्कन त्बहार अपनी 
जगह पर कदमताि करता रहा। कुछ संवेदनशीि सरकारों ने त्बहार के 
त्वकास के त्िए काफी प्रयास त्कये हैं, िेत्कन वह अपया्यप्त ह।ै रपंारण 
त्जिा आजादी के समय महातमा गांधी के सतयाग्ह आदंोिन के कारण 
इत्तहास में दज्य हो गया। आजादी के बाद इस रपंारण की सधु त्कसी ने 
नहीं िी। रपंारण त्जिा त्बहार के त्पछड़े क्ेत्रों में त्गना जाता ह।ै कृत्ष 
और सरानीय कृत्ष आधाररत उद्ोगों पर कोई धयान नहीं त्दया गया। 
रपंारण समय के सार नहीं रिा। वैश्वीकरण के तमाम सकारातमक और 
नकारातमक प्रभावों से रपंारण त्जिा अछूता नहीं रहा। समग् त्वकास, 
कृत्ष, पशपुािन, दगुध, कपास, गनना आत्द कृत्ष आधाररत सरानीय 
उद्ोग सरकारी उपेक्ा तरा वैश्वीकरण के कारण प्रभात्वत हुए। रपंारण 
के त्वकास के त्िए संसाधनों के अिावा सरकारी तरा गैर सरकारी 
संगठनों के प्रयास की आवशयकता अनभुव की जा रही ह।ै
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रपंारण की त्मट्ी उपजाऊ और जिोढ़ त्मट्ी ह,ै जो समति 
सरिरूप त्संराई के त्िए उपयतुि ह।ै त्बहार के रपंारण त्जिे की रेतीिी-
दोमट त्मट्ी अनाज, दािें, फि और सत्बजयों के सार-सार औषधीय 
और सगुतं्धत पौधों को उगाने के त्िए अनकूुि ह।ै रपंारण त्नयत्मत 
आधार पर कृत्ष अनसुधंान में उभरती प्रगत्त के सार कृत्ष और संबद् 
वयवसायों में वयावसात्यक प्रत्शक्ण आयोत्जत करने के त्िए अत्नवाय्य 
त्जिों में फं्ट िाइन त्वसतार त्शक्ा के त्िए अग्णी कें द्रों में से एक सात्बत 
हुआ ह।ै रपंारण में िोगों की आय का मखुय स्ोत कृत्ष ह।ै कुछ कृत्ष 
आधाररत उद्ोग यहां फिे-फूिे हैं और सफितापवू्यक रिाए जा रह े
हैं। कुछ रावि त्मिें भी सफितापवू्यक रिाई जा रही हैं और उपज को 
त्जिे के बाहर त्वत्भनन सरानों पर बेरा जा रहा ह।ै उपिबध प्राकृत्तक और 
कृत्ष उतपादों पर आधाररत कुटीर उद्ोग सरानीय जरूरतों को परूा करते 
हैं जसेै गड़ु (कचरी रीनी), टोकरी, रससी, रटाई बनुाई आत्द। प्रससंकरण 
एवं धिुाई हते ुजि की पया्यप्त उपिबधता होने के कारण यहाँ कृत्ष काय्य 
पया्यप्त मात्रा में होता ह।ै कृत्ष आधाररत उद्ोगों में रीनी, ्ेयरी, बेकरी, 
सालवेंट त्नषकष्यण, कपड़ा, ्ेयरी संयंत्रों, रावि त्मिों, दाि त्मिों, कृत्ष 
औजार, बीज उद्ोग, त्सरंाई उपकरण, उव्यरक, कीटनाशक आत्द उद्ोग 
प्रमखु हैं। इस वग्य के उद्ोग कृत्ष क्ते्र द्ारा उतपात्दत कचर ेमाि पर 
त्नभ्यर होते हैं। इनके उतपादों में मखुयतः उपभोतिा सामान शात्मि हैं। 
औद्ोत्गक उतपादन में योगदान तरा रोजगार त्नमा्यण की दृत्ष्ट से कृत्ष-
आधाररत उद्ोगों का महतवपणू्य सरान ह।ै त्बहार में रीनी उद्ोगों के प्रमखु 
कें द्र रमपारण ही ह।ै पत्चिमी रपंारण में मझौत्िया, बेत्तया के रनपत्टया, 
नरकत्टया गंज, बगहा, हरर नगर, िौररया और पवूसी रपंारण में मोत्तहारी, 
सगुौिी, रत्कया रीनी त्मिें त्सरत हैं। प्रधानमतं्री सकू्म खाद् प्रससंकरण 
उद्ोग उननयन योजना के तहत ‘वन त््त्सट्रकट वन प्रो्कट सकीम’ के 
त्िए पत्चिम रपंारण का रयन त्कया गया ह।ै तात्क आतमत्नभ्यर भारत, 
आतमत्नभ्यर त्बहार काय्यरिम के तहत वहाँ ‘वोकि फॉर िोकि’ को 
बढ़ावा त्दया जा सके। इसके त्िए बागवानी त्मशन को नो्ि त्वभाग 
बनाया गया ह।ै ‘वन त््त्सट्रकट वन प्रो्कट’ के तहत गनना आधाररत उद्ोग 
िगाने पर उद्त्मयों को 10 िाख तक का अनदुान सरकार दगेी। सहायक 
त्नदशेक उद्ान त्ववेक भारती ने बताया की िागत की 35 फ़ीसदी रात्श 
सरकार अनदुान के रूप में वहन करेगी। इसमें सारी प्रत्रियाए ंऑनिाइन 
होगी। उद्त्मयों को बैंकों का रककर नहीं िगाना पड़ेगा। इस योजना के 
तहत गनना आधाररत उद्ोग के त्वकत्सत होने की यहां असीम संभावना 
ह।ै कयोंत्क पत्चिम रपंारण में िगभग दो िाख हकेटेयर में गनने की खतेी 
होती ह।ै गनने से गड़ु, रॉकिेट आत्द उद्ोग को त्वकत्सत त्कया जाएगा। 
इसको िेकर त्जिा प्रशासन की ओर से क्ते्र में जागरूकता अत्भयान भी 
रिाया जाएगा। वहीं इस तरह के उद्ोग त्वकत्सत होने पर त्कसानों की 

रूत्र गनना उतपादन की ओर बढेगी। इससे मजदरूों के पिायन पर रोक 
िगगेी सार ही पत्चिम रपंारण का त्वकास होगा।12

त्बहार के मखुयमतं्री श्ी त्नतीश कुमार के सार सगुौिी में त्कसानों 
से हुए संवाद में बेिई के त्कसान हररशकंर प्रसाद कहते हैं त्क सीएम की 
पहि से त्पछिे 20 साि से परेशान त्कसानों का खशुहाि जीवन िौट 
आया ह।ै त्कसान धमथेनद्र कुमार नायक कहते हैं त्क अब बेटी की शादी 
की त्रतंा यहां के त्कसानों को नहीं रही, कयोंत्क गनना का उतपादन करने 
पर उनहें समय पर भगुतान हो रहा ह।ै हरत्सत्द् के मत्टयररया त्नवासी 
सतयानारायण प्रसाद कहते हैं त्क गनना मतं्री त्कसानों को ईखं की 
नवीनतम शोध से िेकर इसके बेहतर उतपादन के बारे में बताते रहते हैं। 
उनहोंने िोगों को ररंग व सटैं् त्वत्ध की जानकारी दकेर बेहतर उतपादन 
िेने का गरु बताया ह।ै कुमार त्शवशकंर मांग करते हैं त्क रत्कया व 
मोत्तहारी रीनी त्मि भी खिुवाई जाय व बैंक केसीसी से भ्ष्टारार को 
दरू त्कया जाय। अनदुान की आधी रात्श बैंक व दिाि हड़प िे रह ेहैं। 
िौकररया के त्कसान त्वजय कुमार त्संह ने कहा त्क रीनी त्मि राि ू
होने से अब त्कसान गनने की खतेी की ओर मड़ेु हैं।’13

चंपारण के सथािी् ककृ नर उद्ोगों पर वैश्ीकरण का प्राव

वैश्वीकरण के पररणामसवरूप भारत के कई राजयों में त्वदशेी त्नवेश 
हुआ, वयापाररक माहौि बने, रोजगार के अवसर पैदा हुए, ग्ामीण 
त्वकास को गत्त त्मिी । जहां तक त्बहार की बात ह,ै यहाँ भी वैश्वीकरण 
का सकारातमक प्रभाव पड़ता त्दख रहा ह।ै इसके कारण अतंरा्यजयीय 
वयापार को बढ़ावा त्मिा, वसतओु ंएवं सेवाओ ंकी कीमत में कमी आयी, 
उतपादन िागत कम हुई, त्बहार की कृत्ष उतपादन क्मता में वतृ्द् हुई, 
्ेयरी उतपादन बढ़ा ह।ै बेत्तया के रहने वािे सामात्जक काय्यकतिा्य पकंज 
राय कहते हैं त्क ‘वैश्वीकरण का प्रभाव रपंारण पर भी पड़ा ह।ै िोगों 
में रोजी-रोजगार बढ़ा ह।ै वैसे त्सद्ांत के आधार पर मैं वैश्वीकरण की 
आिोरना करता हू।ं आिोरना का मखुय कारण यह ह ैत्क त्वकास की 
जो नीत्त ह ैवह अतं्तम आदमी तक नहीं पहुरँ रही ह।ै सरकार की तरफ से 
परंायत में पैकस नाम की ससंरा खिुी ह ैजो बेईमानी से भरी ह।ै परेू त्बहार 
में कुि 9 रीनी मीिें हैं त्जनमें त्जनमें छह रीनी मीि रपंारण में ही हैं। 
मोत्तहारी रत्कया और रनपत्टया त्क रीनी त्मिें बंद हैं। खतेी में सबजी 
और मकका की खतेी बड़ी ह,ै िेत्कन उसके त्िए एक त्नत्चित बाजार नहीं 
ह।ै यही समसया रपंारण की कृत्ष आधाररत उद्ोगों की ह।ै’14 मोत्तहारी 
के रहनेवािे और टाइमस ऑफ़ इतं््या के वररष् पत्रकार रदं्रभषूण पाण्ेय 
का कहना ह,ै ‘’हम िोग भारत और नेपाि सीमा-क्ते्र में बसे हुए हैं, 
जहां यातायात की सतु्वधा बहुत कम ह।ै यातायात की सतु्वधा हो तो कम 
आमदनी में भी अचछा जीवन त्जया जा सकता ह ैऔर रोजगार का सजृन 
कर सकता ह।ै छोटे त्कसान फि और अनाज का उतपादन कर रह ेहैं, 
तो उसका उत्रत मलूय नहीं त्मि रहा ह।ै सार ही, सही समय पर उनका 
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उतपाद बाहर नहीं जा रहा ह ैऔर त्बरौत्िए इसका िाभ उठाते रह ेहैं। 
भमूं् िीकरण के प्रभाव से उनकी आमदनी बढ़ जानी रात्हए री। कुटीर 
उद्ोग से उतपात्दत रीजों का बत्ढ़या मलूय त्मिना रात्हए रा,िेत्कन यहां 
के िोगों को वह िाभ नहीं त्मि रहा ह।ै’15

रपंारण के वररष् पत्रकार आशतुोष झा का मानना ह ै त्क 
‘’भमूं् िीकरण का प्रभाव त्नत्चित रूप से रपंारण पर पड़ा ह।ै सड़क, 
रेिवे िाइन के क्ेत्र में त्वसतार हुआ ह ैतरा नये सकूि व कॉिेज खिेु 
हैं। यहां तक त्क गाँधी जी के नाम से कें दीय त्वश्वत्वद्ािय भी रपंारण 
की धरती पर खिुा ह।ै सरानीय कृत्ष उद्ोगों की बात की जाए, तो 
सगुौिी रीनी त्मि जो बंद पड़ा रा उसको एरपीसीएि के द्ारा दबुारा 
से संरात्ित त्कया गया ह।ै’16 यही कारण ह ै त्क भारत के आत्र्यक 
त्वकास में त्बहार महतवपणू्य भतू्मका त्नभा रहा ह।ै वष्य 2016-17 में 
त्बहार का जी्ीपी 10.3 प्रत्तशत रहा ह।ै यह भारत के सभी राजयों के 
जी्ीपी में 14 वें सरान पर रा। पवूसी रपंारण के हरत्सत्द् और बांका 
प्रखं्  में एरपीएसीएि गैस वाटत्िंग पिांट िगाया गया। सरानीय कृत्ष 
उतपादों को बाजार की तिाश बनी रही, त्कसानों को उनकी उपज का 
सही मलूय नहीं त्मि पाया तरा बाढ़ और सखूा ने त्कसानों की कमर 
तोड़ दी। रही सही कसर सरकारी उपेक्ा ने परूी कर दी।

निषकर्भ - रपंारण त्जिा कृत्ष आधाररत उद्ोगों के कारण काफी 
समदृ् क्ते्र के रूप में जाना जाता रहा ह।ै वैश्वीकरण, उदारीकरण के बाद से 
भारत के त्वत्भनन राजयों में कृत्ष, उद्ोग तरा सरानीय िघ ुउद्ोगों को अपने 
उतपाद को वैत्श्वक बाजार में पहुरंाने का अवसर त्मिा वहीं इसका दसूरा 
पहि ूभी रा जो काफी भयानक सात्बत हो रहा ह।ै बहुराषट्रीय कंपत्नयों 
के आग ेकमजोर अर्यवयवसरा वािे या गरीब दशेों के छोटे उद्ोगों तरा 
भारत के त्पछड़े राजयों के उतपादों के त्िए बाजार में पया्यप्त अवसर नहीं 
त्मिा, जसेै बड़ी मछिी छोटी मछत्ियों को त्नगि जाती ह ैठीक वैसा ही 
हाि छोटे उद्ोगों के सार भी हुआ। त्बहार इससे अछूता नहीं रहा। रपंारण 
जसेै कई अनय त्जिों को भगवान भरोसे छोड़ त्दया गया त्जससे ये सभी 
क्ते्र और अत्धक त्पछड़ते रिे गए। वैश्वीकरण के दौर में रपंारण में कृत्ष 
आधाररत उतपादों का वयापार काफी कमजोर सात्बत हुआ। हािांत्क इस 
क्ते्र में उद्ोग और वयापार की असीम सभंावनाए ंवयाप्त हैं।

 वत्यमान में प्रतयेक त्जिे में भारतीय कृत्ष अनसुधंान पररषद व राजय 
कृत्ष त्वश्वत्वद्ाियों द्ारा कृत्ष त्वजान केनद्र अरवा जान केनद्रों की सरापना 
की गई ह।ै इन केनद्रों पर काय्यरत वैजात्नक समय-समय पर कृत्ष आधाररत 
उद्ोगों के त्िए तकनीकी प्रत्शक्ण दतेे हैं। खाद् प्रससंकरण त्वभाग द्ारा 
फि व सत्बजयों के मलूय-संवध्यन व परीक्ण को प्रोतसात्हत करने के त्िए 
सात्हतय व पैमफिेटों के त्नःशलुक त्वतरण के सार-सार प्रत्शक्ण भी त्दया 
जाता ह।ै इसके अिावा, केनद्र सरकार के त्वत्भनन मतं्राियों, राजय सरकारों 

द्ारा भी कृत्ष-आधाररत उद्ोगों के बारे में यवुाओ ंको प्रत्शक्ण त्दया 
जाता ह।ै  इस प्रकार कई ऐसे कृत्ष-आधाररत उद्ोग हैं, त्जनमें रोड़ी-सी 
महेनत एवं प्रत्शक्ण प्राप्त करके ग्ामीण सतर पर सवरोजगार आरमभ त्कया 
जा सकता ह।ै उपरोति योजनाओ ंव जानकारी के आधार पर कोई भी 
ग्ामीण बेरोजगार यह त्नण्यय कर सकता ह ै त्क कृत्ष-आधाररत उद्ोगों 
में से अपनी पररत्सरत्त के अनसुार वह कौन से उद्ोग को अपनाकर 
अपनी आजीत्वका रिाने के सार-सार िाभ भी कमा सकता ह।ै इसके 
अत्तररति इन उद्ोगों की शरुुआत करने से पहिे त्कन-त्कन त्बनदओु ंपर 
त्वरार करना आवशयक ह।ै सरकार द्ारा कौन-कौन सी योजनाएं, सतु्वधाए ं
व अनदुान उपिबध कराए जा रह ेहैं, आत्द जानकाररयों का िाभ उठाकर 
ग्ामीण बेरोजगार वयत्ति सवरोजगार की तरफ उनमखु हो सकता ह।ै
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xjhch o xzkeh.k fodkl dh mis{kk vkSj ehfM;k
¼fcgkj ds paikj.k ftys ds fo'ks"k lanHkZ esa½

Hkkjr vkSifuosf'kd jkT; Fkk vaxzstksa ds 'kklu dky esa fodkl dh tks ifjikVh cuh Fkh og vktknh ds ckn

ds dbZ n'kdksa rd fn[kkbZ nsrk gS] ;kfu uxjh; fodkl dks gh fodkl dk okLrfod ekud ekuk x;kA dgha u dgha

xkaoksa dh mis{kk dh x;hA nqfu;k dh utj Hkkjr dh fo'kky tula[;k vkSj mlds cktkj ij gSA bl cktkj ds cy

ij Hkkjr dk fodkl rsth ls gks ldrk gSA 2020 rd Hkkjr fodflr ns'kksa dh Js.kh esa [kM+k gks tk;sxkA vc rd

viuk, x, fodkl ds 'kgjh e‚My ds dkj.k xjhch] csjkstxkjh] Hkq[kejh] vf'k{kk vkfn xkao ds fgLls NksM+ fn;k x;kA

vkt Hkkjr ds nks :i fn[kk;h iM+rs gSa& ,d xjhc Hkkjr rFkk nwljk vehj HkkjrA ;kfu 'kgjh Hkkjr vkSj xzkeh.k

HkkjrA uhfr fu;ark 'kk;n ;g Hkwy x, Fks fd fcuk xzkeh.k fodkl ds Hkkjr ds fodflr gksus dh dYiuk ugha dh

tk ldrhA Hkkjr —f"k ç/kku ns'k vkt Hkh gSA vf/kdka'k vkcknh —f"k ;k mlls lacaf/kr jkstxkj ls tqM+h gSA iapo"khZ;

;kstukvksa esa xkaoksa dks /;ku esa j[kdj uhfr;ka rks r; dh x;ha ysfdu mudk vuqikyu leqfpr <ax ls ugha fd;k

x;kA fy;k gSA fcgkj ds paikj.k ftys ds xkaoksa dh dgkuh blls vyx ugha gSA ns'k dk usr`Ro djus okys usrk]

ç'kklfud vf/kdkjh] lkfgR;dkj] f'k{kkfon~ vkfn nsus okyh bl moZj Hkwfe dh lokZf/kd mis{kk dh xbZA y?kq m|ksx

;k rks can gks pqds gSa ;k canh dh dxkj ij gS] —f"k esa ?kkVs ds dkj.k vukt mRiknu çHkkfor gks jgk gS] ukStoku

jkstxkj ds fy, nwljs jkT;ksa esa iyk;u djus dks etcwj gSaA ehfM;k esa xzkeh.k fodkl ls lacaf/kr [kcjksa dh mis{kk

dh x;h ;g dguk vfr';ksfä ugha gksxhA xkaoksa dh [kcjsa rHkh txg ikrh gSa tcfd fdlku vkRegR;k dj ysrk gS

;k cgqr cM+h nq?kZVuk ?kV tk,A

xjhch mUewyu ds uke ij ckrsa cgqr dh x;ha ysfdu u rks xjhch de gqbZ vkSj u gh xjhcksa ds thou esa dksbZ

lq/kkj vk;kA vkt djksM+ksa ,sls yksx gSa ftUgsa nks oä dh jksVh <ax ls fey ldsA 'ks"k phtsa tSls] diM+s] ?kj] ikuh dh

lqfo/kk] f'k{kk] LokLF; vkfn mlds fy, flQZ dku esa ?kqyus okys 'kCn gh yxrs gSaA ljdkjsa xjhcksa dks /;ku esa j[k

dj gtkjksa ;kstuk,a cukrh gSa ysfdu mlds leqfpr fØ;kUo;u ds vHkko esa xjhch ykbykt chekjh dh rjg c<+rh

gh xbZA jaxjktu lfefr ds vkadM+ksa ds vuqlkj djhc 30 djksM+ yksx xjhc gSaA xjhcksa dh t:jrsa cM+h gSa mudh la[;k

cM+h gS fdUrq mudh viuh vk; mUgsa iwjk djus rFkk jkT; dks foo'k dj iwjk dj ldus dh rkdr ;k {kerk vis{kkd`r

detksj gSA

vkfFkZd fodkl dk lcls vf/kd loZekU; ladsrd r; HkkSxksfyd lhek ds Hkhrj vkSj fuf'pr vof/k esa ewY;ksa

ij vk/kkfjr okLrfod ldy ?kjsyw mRikn ;kfu thMhih dh vkSlr okf"kZd o`f) gksrh gSA vktknh ds ckn] fuEu Lrj

dh lekurk ds nq'pØ dks rksM+uk ,d cM+h pqukSrh FkhA vkfFkZd òf) ds fodkl ds nwljs pj.k 1950&81 dh vof/k ds

nkSjku lkoZtfud {ks= ds miØeksa ds xBu vkSj fu;a=.k ykblsal ç.kkyh vkSj mPp djksa ls vkfFkZd {ks= esa lkekU;r;k

vkSj lektoknh rjhds ls vkRefuHkZjrk çkIr djus dk ç;kl fd;k x;kA 2014 dk vke pquko fodkl ds eqís ij gh

yM+k x;kA jkT; dk Lo:i fodkl ds Lo:i ij ,d cgqr [kkl çHkko Mkyus okyk dkjd cuk jgsxkA HkweaMyhdj.k
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dk gekjh fodkl uhfr;ksa vkSj muds }kjk feys urhtksa ij xgjk vlj iM+ jgk gSA vk;kr dh [kqyh NwV] vk;kr 'kqYd

esa deh rFkk fons'kh daifu;ksa ds Hkkjr esa c<+rs fuos'k ds dkj.k fofuekZ.k {ks= esa fxjkoV vk;h gSA [ksrh esa yksxksa dh

:fp vkSj mlls çkIr equkQk ?kV jgk gSA —f"k esa tehu Hkh ?kV jgh gSA dksfyu DykdZ ds vuqlkj] fdlh ns'k esa

vkfFkZd fodkl dh çfØ;k tSls&tSls vkxs c<+rh gS] dk;Z'khy tula[;k dh layXurk dk vuqikr çkFkfed O;olk;ksa

esa ?kVdj Øe'k% f}rh;d ,oa r`rh;d O;olk;ksa esa c<+rk tkrk gSA jksLVkso ds vuqlkj] vkfFkZd fodkl dh çfØ;k

ikap voLFkkvksa ls xqtjdj viuh pje lhek ij igqaprh gSA ;s ikapksa voLFkk,a& ijaijkxr] iwoZ mRFkku dky] Lo;a

LQwfrZ dh voLFkk] ifjiDork dh voLFkk vkSj vf/kdkf/kd mRiknu ,oa miHkksx dh voLFkkA  ukscsy iqjLdkj fotsrk

jkcVZ yqdkl us dgk Fkk fd] tc vki vkfFkZd fodkl ds ckjs esa lkspuk 'kq: djrs gSa] rks fdlh vU; fo"k; ds ckjs

esa lkspuk dfBu gksrk gSA ,d çxfr'khy o le`) vFkZO;oLFkk ds fy, ljdkj dk l{ke] n{k] ikjn'khZ gksuk vkSj

lq'kklu ds fy, çfrc) jguk csgn t:jh gksrk gSA ;gh dkj.k gS fd 'kh"kZ Lrj ij igqapus ls igys nqfu;k dh

vFkZO;oLFkkvksa us xousaZl LVªDpj dks dq'ky vkSj ikjn'khZ cukus ij vf/kd tksj fn;kA

xzkeh.k fodkl dh oLrqfLFkfr & Hkkjr dh vktknh ds 68 o"kksaZ ds ckn Hkh xkaoksa ds fodkl ij leqfpr /;ku

ugha fn;k x;kA gekjs ns'k ds djhc 6 yk[k xkaoksa dh xfy;ka dPph gSa] feêh] /kwy] ?kkl&Qwl] dhpM+] dadM+&iRFkj

vkSj vusd rjg dh xanxh ls vVh jgrh gSaA 2011 dh tux.kuk ds vuqlkj ns'k ds dqy 24-39 djksM+ ifjokjksa esa ls

17-91 djksM+ ifjokj xkaoksa esa jgrs gSaA blesa ls 10-69 djksM+ ifjokj oafprksa dh Js.kh esa lwphc) fd, x, gSa ftudh

gkyr n;uh; gSA buesa ls 5-37 djksM+ ifjokj Hkwfeghu gSa] tks fngkM+h etnwjh ds Hkjksls thou ;kiu djrs gSaA ;gh

ugha xzkeh.k {ks= ds 2-5 djksM+ ifjokj ,d dejs ds dPps edku esa jgrs gSaA xzkeh.k Hkkjr ds 73 çfr'kr ifjokj dh

dqy ekfld vk; 5 gtkj :i;s ls Hkh de gSA 10 gtkj :i;s ls vf/kd dh vk; okys xzkeh.k ifjokjksa dk çfr'kr

8 gSA  ikap gtkj :i;s çfrekg ls de vk; ij xqtkjk djus okys ifjokjksa dh jkT;okj çfr'kr esa fLFkfr bl çdkj

ls gS & vksfMlk esa 88 çfr'kr] i0 caxky 82 çfr'kr] >kj[kaM 77] fcgkj 70] NÙkhlx<+ 91] m0ç0 72] e0ç0 84]

mÙkjk[kaM 60] iatkc 58] gfj;k.kk 59] tEew&d'ehj 67 rFkk fgekpy çns'k esa 53 çfr'krA

paikj.k ftys esa xzkeh.k fodkl dh pqukSfr;ka & iwohZ paikj.k vkSj i0 paikj.k fcgkj ds nks ftys gSaA ,sfrgkfld

–f"V ls egRoiw.kZ Hkkjr vkSj usiky dh lhek ls yxk ;g {ks= Hkkjrh; Lora=rk vkanksyu ds le; cgqr pfpZr ftyk

FkkA egkRek xka/kh th us vius lR;kxzg dk vkjaHk ;gka ls dj vaxzstksa ds lkeus eqf'dysa [kM+h dj nh FkhA —f"k vk/kkfjr

m|ksxksa ds ne ij paikj.k dk O;kikj pyrk gSA fdarq vktknh ds ckn ls ;gka ds gkykr [kjkc gksrs x,A  ns'k ds

ckdh xkaoksa dh rjg gh ;gka Hkh xjhch vkSj xzkeh.k fodkl nksuksa dh mis{kk dh xbZA reke y?kq ,oa dqVhj m|ksx can

gks x,A ck<+ ,oa lw[ks tSlh çk—frd vkinkvksa us ;gka ds fdlkuksa dk gky cqjk dj fn;k gSA yksx iyk;u dks etcwj

gq,A

xzkeh.k {ks= ds çkFkfed] ek/;fed] b.VjehfM,V dkystksa esa f'k{kdksa dh deh rFkk fu;qä f'k{kdksa dh

vuqifLFkfr] cngky çkFkfed LokLF; dsaæ] ljdkjh vLirkyksa esa MkDVjksa rFkk nokvksa dk vHkko] dPph xfy;ka] lekIr

gks pqdh lM+dsa fdlh Hkh çdkj ds fodklkRed dk;ksaZ ds jkg esa jksM+k cuus ds fy, i;kZIr dkj.k gSA blds ihNs

Bsdsnkj] ljdkjh vf/kdkjh o usrkvksa dh feyh Hkxr gh dkj.k gSA vkf[kj ,slk D;ksa gksrk gS fd eghus Hkj igys cuh

lM+dsa ;k rks xïksa esa cny tkrh gSa ;k igyh cjlkr esa gh m[kM+ tkrh gSaA bruk gh ugha dbZ lM+dsa rks dsoy dkxtksa

ij gh cu tkrh gSa vkSj mudk iSlk Hkh Hkqxrku gks tkrk gSA xkaoksa esa vkt Hkh LoPN is;ty dh lqfo/kk ljdkj miyC/k ugha

djk ik;h gSA cgqr ls ,sls xkao vkt Hkh gSa tgka yksx rkykcksa] iks[kjksa ;k ufn;ksa ds ty ls dke pykrs gSaA paikj.k
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ftys esa fctyh dh miyC/krk ,d cM+h leL;k gSA blls lcls T;knk NksVs m|eh] fdlku gh çHkkfor gksrs gSA flapkbZ

ds fy, e'khuksa dks pykus ds fy, le; ij fctyh u feyus ls Qlyksa dh mRikndrk ij cqjk çHkko iM+rk gSA Qlyksa

ds lgh ewY; fdlkuksa dks feys bldh O;oLFkk vkt rd ugha gks ik;h gSA xUuk fdlkuksa dk Hkqxrku u gksus ds dkj.k

mudk cgqr uqdlku gqvkA dtZ esa Qals fdlkuksa dh etcwjh dk Qk;nk mBkrs nykyksa ds tky esa Qal dj fdlku

viuh Qly vkSus&ikSus nke ij cspus dks etcwj gksrs gSaA le; ij [kkn dh vkiwfrZ u gksus ds dkj.k Qly dh

mRikndrk çHkkfor gksrh gS] fdlkuksa dks T;knk iSls ns dj cktkj ls [kkn [kjhnuk iM+rk gSA [ksrksa esa jklk;fud [kknksa

ds va/kk/kqa/k ç;ksx ls tehu dh moZjk 'kfä lekIr gks jgh gS] Hkw&ty çnwf"kr gks jgk gSA Hkwfexr ty esa vklsZfud

dh c<+h gqbZ ek=k dbZ xaHkhj fcekfj;ksa dk dkj.k cu jgh gSA

xkao ds xkao ohjku ls gksrs tk jgs gSaA gkykr rks ;gka rd igqap pqds gSa fd fdlh fdlh xkao esa nks&pkj ifjokj

gh cps gq, gSaA ;s oks yksx gSa tks iSr`d Hkwfe ls tqM+s jgus rFkk thou ;kiu ds dke pykÅ lk/ku miyC/k gksus ;k

fQj etcwr vkfFkZd fLFkfr okys gh gSaA Lo&jkstxkj ds fy, mRikfnr eky ds fy, cktkj u feyus vkSj mlls gksus

okys ?kkVs ls Mj dj ijaijkxr dkeksa dks Hkh NksM+ dj 'kgjksa esa etnwjh djus] fjD'kk pykus ;k fdlh QSDVªh esa dke

djus dks rS;kj gks tkrs gSaA xzkeh.k vFkZO;oLFkk esa lq/kkj ds lanHkZ esa xka/kh th ds fopkj vkt Hkh çklafxd gSaA vius

ys[k esa mUgksaus dgk Fkk fd] xzkeks|ksx dh ;kstuk ds ihNs esjh dYiuk rks ;g gS fd gesa viuh jkstejkZ dh

vko';drk,a xkaoksa dh cuh phtksa ls gh iwjh djuh pkfg, vkSj tgka rd ekywe gks fd veqd phtsa xkaoksa esa feyrh

gh ugha gSa ogka gesa ;g ns[kuk pkfg, fd mu phtksa dks FkksM+s ifjJe vkSj laxBu ls cuk dj xkao okys muls dqN

equkQk dek ldrs gSa ;k ughaA equkQs dk vankt yxkus esa gesa viuk ugha fdarq xkao okyksa dk [;ky j[kuk pkfg,A

paikj.k ftys esa xzkeh.k fodkl vkSj ehfM;k & fcgkj esa lSdM+ksa dh la[;k esa lekpkj i=&if=dk,a çdkf'kr

gksrs gSaA jk"Vªh; o LFkkuh; Vhoh pkSuy vkSj jsfM;ks ns[ks o lqus tkrs gSaA lks'ky ehfM;k ij Hkh yksx lfØ; gSaA ehfM;k

lekt tkx`fr] f'k{kk] euksjatu dk loZlqyHk ek/;e gSA vkt lqnwj xkaoksa rd lekpkj i=ksa dh igqap gS] yksxksa dh

c<+rh Ø; 'kfä ls Vhoh n'kZdksa dh c<+rh la[;k] lcls T;knk igqap okyk ek/;e jsfM;ks] eksckby Qksu] LekVZ Qksu

rFkk tgka rd dEI;wVj o baVjusV igqapk gS ogka&ogka lks'ky ehfM;k dh igq¡p gSA vktknh ds igys ehfM;k fe'ku

Fkh] tu ljksdkjksa ds fy, yM+us okyk etcwr ek/;e FkkA vkt bldk Lo:i FkksM+k tu ljksdkjh vkSj T;knk

O;kolkf;d gksrk fn[k jgk gSA blds ihNs dk cgqr cM+k dkj.k ehfM;k dk cktkj Hkh gSA ehfM;k dk okLrfod cktkj

'kgjksa rd gh dsaæhr gSA xkaoksa ls u rks mrus foKkiu feyrs gSa vkSj u gh çlkj rFkk ikBdksa dh la[;k vf/kd gksrh

gSA vkt dk ehfM;k foKkiuksa ds lgkjs gh py jgk gSA

;gh dkj.k gS fd mldk lkjk /;ku xkaoksa dh cM+h vkcknh dks NksM+ dj 'kgjksa dh vkcknh ij jgrk gSA xkao

dh [kcjsa v[kcjksa] pkSuyksa rFkk jsfM;ks esa txg ikus ds fy, rjlrh jgrh gSaA nSfud tkxj.k] vej mtkyk] fganqLrku]

çHkkr [kcj vkfn v[kckjksa ds fofHkUu laLdj.k paikj.k ls çdkf'kr gksrs gSa] rFkk VkbEl vkQ bafM;k] fgUnqLrku VkbEl]

bafM;k VqMs] ikaptU;] ÝaV ykbu vkfn eSxthu fnYyh ls çdkf'kr gksrh gSaA U;wt us'ku] MhMh U;wt] bafM;k U;wt]

,chih] ,uMhVhoh vkfn pkSuyksa rFkk jsfM;ks ds laoknnkrk paikj.k esa fu;qä gksrs gSaA Qslcqd vkSj fVOVj tSlh lks'ky

ehfM;k lkbV~l ls tqM+s yksx vkl&ikl dh ?kVukvksa dks viMsV djrs jgrs gSaA ywV] MdSrh] gR;k] nq?kZVuk ;k vU;

vijk/k ls lacaf/kr [kcjksa dh Hkjekj v[kckjksa esa feyrh gSaA jsfM;ks ;k Vhoh pkSuyksa esa fdlh xkao dh [kcj rHkh txg

ikrh gS tcfd ck<+ ;k Hk;adj lw[ks dh fLFkfr gks] fdlkuksa us vkRegR;k dj yh gks ;k [kki iapk;rksa ds Qjeku dk

crax.k cukuk gks ;k v‚uj fdfyax dk ekeyk çdk'k esa vkrk gSA
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ehfM;k dk gh çHkko gS fd jktuhfrd nyksa dks tu ljksdkjksa ls lacaf/kr elyksa dks ysdj çpkj lHkkvksa esa

viuk –f"Vdks.k vkSj ,tsaMk j[kuk iM+ jgk gSA LokLF; lsok,a] [kk| lqj{kk] Hkq[kejh] xjhch] dqiks"k.k] csjkstxkjh] flpkbZ

ds lk/kuksa dh leL;k] ihus ds ikuh dh leL;k] ikSf"Vd Hkkstu dh leL;k] [kkn o cht dh leL;k] fdlkuksa dks

—f"k rduhdksa dh tkudkjh dk vHkko vkSj eagxs midj.k rFkk Hkw&vf/kxzg.k vkfn dks [kcjksa vkSj ys[kksa ds tfj;s

xaHkhjrk ls mBk;k gSA [ksr] [kfygku] taxy] rkykc] iks[kjs] ufn;ka] fctyh] lM+d] ikuh] ?kj] f'k{kk] LokLF;] jkstxkj]

xjhch vkfn ekeyksa dks ysdj ehfM;k us dHkh vfHk;ku ugha pyk;kA tcfd fiNys dqN eghuksa esa v[kckjksa us 'kgjksa

ds QqVikFkksa] ikdksaZ] lM+d tke] vLirkyksa dh o;oLFkk dks ysdj u dsoy iwjs ist dh [kcj cuk;k cfYd bls vfHk;ku

ds :i esa yxkrkj pyk;kA

dsaæ esa ujsaæ eksnh ljdkj us lkalnksa ls ,d xkao dks xksn ysus rFkk vkn'kZ xkao ds :i esa fodflr djus dk

vkxzg fd;k FkkA ehfM;k tc rd lkalnksa us xkao xksn ugha fy;k Fkk rc rd [kcjsa çdkf'kr djrh jgh] tc lkalnksa

us vius xkaoksa ds uke r; dj fn, mlds ckn ls ehfM;k lky Hkj ckn fQj lfØ; gqbZ vkSj mudh cngkyh vkSj

vc rd dksbZ dke 'kq: u fd, tkus dh [kcjsa çdkf'kr dj vius drZO; dh bfrJh dj yhA gkykafd lekpkj i=ksa

us bl çdkj ds ekeyksa esa laosnu'khyrk fn[kk;h gSA le;&le; ij xzkeh.k fodkl rFkk fdlkuksa ls lacaf/kr eqíksa

ij u dsoy [kcjsa çdkf'kr dha cfYd mldk Qkyksvi Hkh nsrs jgsA ekeys ds fuiVkjs rd ncko cukus dk dke

v[kckjksa us fd;kA ftlds ldkjkRed ifj.kke ns[kus dks feys gSaA

oS'ohdj.k ds çHkkoksa ds pyrs rFkk fur vk/kqfud çkS|ksfxdh;ksa ds vkus ds dkj.k i=dkfjrk ,d m|ksx dk

:i ys pqdk gSA chp ds dky[kaM esa bl ehfM;k ls xkao vkSj xjhc [kks x, ls yxrs Fks] ysfdu vc ;g vius psgjs

dks pedkus rFkk ljksdkjksa okyh i=dkfjrk dks egRo nsus ds dkj.k xzkeh.k fodkl ls lacaf/kr [kcjksa dks egRo nsus

yxh gSA ysfdu og Hkh vi;kZIr gSA 'kgjksa tSlh O;oLFkk tc rd xkaoksa esa ugha igq¡psxh rc rd ns'k ds lekos'kh fodkl

rFkk fodflr Hkkjr dh dYiuk djuk laHko ugha gSA Hkkjr dh xjhc turk Hkw[k] dqiks"k.k] eagxkbZ] csjkstxkjh] vfr

tula[;k] eagxh gksrh [ksrh] xkaoksa esa ewyHkwr lqfo/kkvksa dk vHkko] xkaoksa ls 'kgjksa dh vksj iyk;u vkfn vusdksa

leL;kvksa ls tw> jgh gSA ljdkjh ;kstukvksa esa O;kIr Hkz"Vkpkj us ekeys dks xEHkhj cuk fn;k gSA xjhcksa] fdlkuksa]

efgykvksa] dqiks"k.k o Hkq[kejh rFkk nSfud thou dks pykus ds fy, /ku dh vko';drk gsrq isa'ku vkfn vusdksa

ykHkdkjh ;kstukvksa dh tkudkjh vke vkneh dks ugha gksrh gSA bu enksa esa O;; djus ds fy, fu/kkZfjr /ku ;k rks

ljdkj ds [kkrs esa okil gks tkrk gS ;k fQj canjckaV gksrh gSA ç'u ;g mBrk gS fd dsaæ ljdkj o jkT; ljdkj

dh vusdksa dY;k.kdkjh ;kstukvksa ds gksrs gq, Hkh xjhc fujarj xjhc gksrk tk jgk gSA

ns'kHkj esa vke vkneh ds thou esa O;kid ifjorZu D;ksa ugha gks jgk gS \ Hkz"Vkpkj] ?kksVkys] [kk|kUu ladV]

dqiks"k.k] [kjkc Hk.Mkj.k o Hkw[k ls ekSr dk ekeyk gks ;k fdlkuksa }kjk vkRegR;k djus dk ekeyk gks] ehfM;k us

iwjh laosnuk ds lkFk çeq[krk ls [kcjksa dks çdkf'kr djds ljdkj ij çR;{k&vçR;{k #i ls ncko cukus dk dke

fd;k rFkk turk dks vius vf/kdkjksa dks çkIr djus ds fy, çsfjr fd;kA paikj.k ftys esa fodkl ds uke ij VwVh

lM+dsa] m[kM+h gqbZ xfy;ka] lM+dksa ds uke ij cM+s&cM+s xïs] Ldwy] vLirky] ugjsa] gSaMiai] ;krk;kr] fctyh] ihus dk

lkQ ikuh] iDds ?kj] jkstxkj ds volj] xanxh vkfn xaHkhj leL;k,a ekStwn gSaA paikj.k esa  u dsoy xjhch cfYd

xkaoksa dk fodkl ;fn blh çdkj ls misf{kr fd;k tkrk jgk rks fodflr Hkkjr dk liuk lp dSls gksxkA

lanHkZ xzaFk&

1- jes'k paæ 'kekZ] vkS|ksfxd vFkZ'kkL=] jktho çdk'ku esjB
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2- jghl flag] pqukSfr;ksa ls fuiV ldrk gS Hkkjr] ;kstuk vçSy 2014] ist 55

3- dey u;u dkcjk] lekos'kh fodkl % t:jr Bksl igy dh] ;kstuk vçSy 2014] ist 16

4- mes'k prqosZnh] cgqr feyk] ysfdu cgqr dqN ckdh gS] ;kstuk] vxLr 2014] i`"B 61

5- jfoUæ ,p <ksyfd;k] Hkkjr dk vkfFkZd fodkl] ;kstuk 2014

6- xzkeh.k fodkl esa fganh o Hkkjrh; Hkk"kkvks dk ;ksxnku] ;'koar dksBkjh

7- nSfud tkxj.k] vej mtkyk ] fganqLrku o vU; lekpkj i=ksa ds vkys[k

8- ,p ,y ik.Ms;] xk¡/kh] usg:] VSxksj ,oa vkacsMdj] ç;kx iqLrd Hkou] bykgkckn

9- xk¡/kh dk ys[k] gfjtu 1934

10- vjfoan eksgu] ehfM;k] 'kklu vkSj cktkj] okXnsoh çdk'ku-

11- esjs liuksa dk Hkkjr] eksgunkl djepan xka/kh loksZn; çdk'ku

12- vnE; lkgl] ,ihts vCnqy dyke] vuqokn vksih >k] laLdj.k 2007

13- Hkkjr esa tulapkj vkSj çlkj.k ehfM;k] e/kqdj ysys& laLdj.k 2011

14- tulapkj ds lkekftd lanHkZ] tojhey ikj[k] 2011

15- ehfM;k foe'kZ] jke'kj.k tks'kh] lkef;d çdk'ku ubZ fnYyh

16- M‚- vfuy dqekj mik/;k;] i=dkfjrk ,oa fodkl lapkj] Hkkjrh çdk'ku] okjk.klh] 2007

17- Mh0Mh0 clq] Hkkjr dk lafo/kku

18- ;wihvkjVw uksV~l

19- xwxy osclkbV

20- fofdisfM;k M‚V d‚eA

&M‚- çoh.k dqekj >k

pravin.tinkoo@gmail.com
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Abstract: Heat waves are expected to intensify around the globe in the future, with a potential increase
in heat stress and heat-induced mortality in the absence of adaptation measures. India has high
current exposure to heat waves, and with limited adaptive capacity, impacts of increased heat waves
might be quite severe. This paper presents a comparative analysis of urban heat stress/heatwaves by
combining temperature and vapour pressure through two heat stress indices, i.e., Wet Bulb Globe
Temperature (WBGT) and humidex index. For the years 1970–2000 (historical) and 2041–2060 (future),
these two indicators were estimated in Jaipur. Another goal of this research is to better understand
Jaipur land use changes and urban growth. For the land use study, Landsat 5 TM and Landsat
8 OLI satellite data from the years 1993, 2010, and 2015 were examined. During the research period,
urban settlement increased and the majority of open land is converted to urban settlements. In
the coming term, all months except three, namely July to September, have seen an increase in the
WBGT index values; however, these months are classified as dangerous. Humidex’s historical value
has been 21.4, but in RCP4.5 and RCP8.5 scenarios, it will rise to 25.5 and 27.3, respectively, and
slip into the danger and extreme danger categories. The NDVI and SAVI indices are also used to
assess the city’s condition during various periods of heat stress. The findings suggest that people’s
discomfort levels will rise in the future, making it difficult for them to work outside and engage in their
usual activities.

Keywords: heat stress; WBGT index; climate change; land use; humidex index

1. Introduction

The occurrence of more extreme climate events has been becoming more frequent
and severe as global warming, and causes a distressing effect on human lives [1]. These
changes can have both positive and negative impacts on urbanization and human health.
Climate change will have a significant impact on metropolitan areas, and it may result
in chronic health concerns [2]. Different climate change pathways affect human health
between different time periods [3]. India has generated only 2% of total carbon emissions
from fossil fuel combustion over the last 100 years [4], which is likely owing to the effects
of extreme weather events (NIOO-KNAW, 2017). Human health risks related to climate
change can, directly and indirectly, affect older people [5]. An urban heat island (UHI) is
a metropolitan area which is significantly warmer than its surrounding rural areas due to
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human activities. In metropolitan regions, UHIs tend to amplify the impact of heat waves,
and rising temperatures in the area contribute to the likelihood of heat-related deaths [6,7].
In 2003, 3500 deaths were estimated across Europe due to extreme heatwave [8]. People’s
conditions are worse at night due to the high temperature during heatwaves compared
to the high daytime temperature, and it also increases the mortality rate at night-time [9].
The high temperature causes an increase in mortality in metropolitan areas, as well as
various health conditions such as heat cramps, weariness, non-fatal heat stroke, and overall
discomfort [10]. Climate change models anticipate that a gradual increase in summer
temperatures and heat waves will exacerbate the situation [8].

India is most vulnerable to the increased temperature associated with climate change.
It is estimated that from 1992, about 25,000 Indian people died because of heat waves [11].
In 2003, heatwaves hit parts of India (Uttar Pradesh, Haryana, Punjab, Rajasthan, Gujarat,
Bihar, and Orissa), resulting in a higher fatality rate [12]. As a result of the increased
number and frequency of heat waves, the death rate will rise in the future [13]. The
climatic approaches such as El Niño-Southern Oscillation (ENSO) and fluctuations in the
sea surface temperatures in the Bay of Bengal have been related to the heatwaves over India.
Heatwaves may occur as a result of changes in wind direction and a lack of moisture in
inland areas, resulting in heat waves. Despite the significant societal impact, no systematic
attempt has been made to investigate the primary mechanism of heatwaves in India.

In different parts of the world, some authors employed the WBGT and humidex
for heat stress assessments [14,15]. WBGT is an experimental index that was developed
by Yaglue and Minard in 1957 and published as an ISO 7243 standard in 1989. It is
used in both indoor and outdoor environments. It was recommended to eliminate the
time-consuming process of calculating the effective temperature index (ET), which was
developed from a series of laboratory investigations about 1920 and quickly became the
standard approach for assessing heat stress [16]. Temperature, humidity, radiation, and
wind were merged into a single figure that could be utilized for assessment (ISO, 1989).
The natural wet bulb temperature, globe temperature, and air temperature are the key
determinants of WBGT. The WBGT index’s most important strength is its sensitivity to
radiant heat and air movement, which are two important factors in estimating the ambient
air temperature [15,17]. In tropical and subtropical areas of the world, climate change
has resulted in temporal and spatial changes in workplace heat exposure, resulting in
occupational health issues. In this regard, the results of prior studies show that WBGT
values have been rising in recent years. Wet bulb globe temperature (WBGT) is used as a
heat stress indicator for assessment of thermal comfort in environments [15,18,19]. Ref. [20]
examined WBGT in the Coimbra region of Portugal and found a strong association between
globe temperature of 2.8 percent and natural wet bulb temperature of 2.6 percent and
WBGT. Ref. [21] assessed the thermal comfort in 15 regions with the help of WBGT by
evaluating the past and future threshold exceedance rates concerning moderate (28 ◦C),
high (32 ◦C) and extreme (35 ◦C) temperatures. They are using the WBGT for the 2020s
and 2050s with A1B scenarios and in the HadCM3 model, and observed that heat events
might become aggravated in regions of tropical humidity and mid-latitude even though
the temperature there would be less than the global average, but the absolute humidity is
on the rise. The authors of [22] projected the future heat waves in India using the WBGT
index using the CMIP5 scenarios data. They used the three representative concentration
pathways (RCPs) RCP2.6, RCP4.5, and RCP8.5 for the historical and future period and
projected the severe heatwave in the future period. The study aims to calculate the heat
stress in the study area and its effects on human health in the past and future scenarios.
The state-of-the-art of the research in the study is presented in Section 2. Section 3 data
and methodology describes the SWBGT, humidex, and NDVI procedures and defines the
simulation flow. Section 4: Results and Discussion presents the simulation’s results as
well as a discussion on them. The study’s findings and the most important outcomes are
summarized in Section 5 Conclusions.
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2. Study Area Description

Jaipur is Rajasthan state’s capital, India, also called the Pink city, for its characteristics
of the buildings’ colour. Jaipur has a population of around 3.15 million people (Census
of India, 2011). The city is mostly flat and is flanked on three sides by the Aravalli hill
ranges: north, northeast, and east. The rest of the city is made up of a combination of barren
ground, low to medium height vegetation, and built-up areas like as highways, buildings,
and industries [23]. According to the Köppen climate classification, the Jaipur come under
the hot semi-arid climate. It is located at an elevation of 431 m above mean sea level and
at 26.92◦ N latitude and 75.82◦ E longitude. Jaipur covers approximately 1464 km2 (JDA)
area and this study cover the 472 km2 area (Figure 1). Jaipur city has mostly as-associated
a flat plain and hills encircle it in the northern, northeast, and east directions. The area
around Jaipur city experiences three seasons each year: winter from November to February
(cold nights with average air temperatures as low as 3 ◦C), summer from March to June
(very hot during the day with maximum air temperatures as high as 48 ◦C), and monsoon
from July to October (with extensive variations in daily average air temperature due to
atmospheric conditions) [22]. The rainfall mainly occurs in the July and August months
due to the monsoon. According to Chandra et al. 2018, the percentage change of the urban
area of the Jaipur city was 13.54 (1993) to 57.32 (2015) and open land has been decreased by
45.84 (1993) to 19.4 (2015) [24]. They also explained the urban city expansion in the north,
west, and south direction.

Sustainability 2022, 14, x FOR PEER REVIEW 3 of 30 
 

2. Study Area Description 

Jaipur is Rajasthan state’s capital, India, also called the Pink city, for its characteristics 

of the buildings’ colour. Jaipur has a population of around 3.15 million people (Census of 

India, 2011). The city is mostly flat and is flanked on three sides by the Aravalli hill ranges: 

north, northeast, and east. The rest of the city is made up of a combination of barren 

ground, low to medium height vegetation, and built-up areas like as highways, buildings, 

and industries [23]. According to the Köppen climate classification, the Jaipur come under 

the hot semi-arid climate. It is located at an elevation of 431 m above mean sea level and 

at 26.92° N latitude and 75.82° E longitude. Jaipur covers approximately 1464 km2 (JDA) 

area and this study cover the 472 km2 area (Figure 1). Jaipur city has mostly as-associated 

a flat plain and hills encircle it in the northern, northeast, and east directions. The area 

around Jaipur city experiences three seasons each year: winter from November to Febru-

ary (cold nights with average air temperatures as low as 3 °C), summer from March to 

June (very hot during the day with maximum air temperatures as high as 48 °C), and 

monsoon from July to October (with extensive variations in daily average air temperature 

due to atmospheric conditions) [22]. The rainfall mainly occurs in the July and August 

months due to the monsoon. According to Chandra et al. 2018, the percentage change of 

the urban area of the Jaipur city was 13.54 (1993) to 57.32 (2015) and open land has been 

decreased by 45.84 (1993) to 19.4 (2015) [24]. They also explained the urban city expansion 

in the north, west, and south direction. 

 

Figure 1. Study area map (Jaipur city). 

3. Materials and Methods 

The heat stress indicators were calculated using WorldClim’s historical and future 

datasets. The WorldClim portal (http://worldclim.org (accessed on 2 May 2016) provides 

Figure 1. Study area map (Jaipur city).

3. Materials and Methods

The heat stress indicators were calculated using WorldClim’s historical and future
datasets. The WorldClim portal (http://worldclim.org (accessed on 2 May 2016) provides

http://worldclim.org


Sustainability 2022, 14, 9095 4 of 30

free access to WorldClim datasets for many climate indicators. Long-term average monthly
climate data of maximum temperature and vapour pressure were acquired from the World-
Clim data portal for the historical period (1970–2000) and future period 2050s (2041–2060)
RCP4.5 and RCP8.5 scenarios. Table 1 lists all of the GCMs that were employed in the heat
stress analysis. For the past and future eras, this study calculates two heat stress indicators
for Jaipur. Monthly ensemble 17 GCMs are used to forecast the research area’s future heat
stress indices for the future timeframe.

Table 1. Detailed information of the GCMs (CMIP5) data of RCP4.5 and RCP8.5.

GCMs Information Data Information

ACCESS1-0(AC), BCC-CSM1-1(BC),
CCSM4(CC), CNRM-CM5(CN),
GFDL-CM3(GF), GISS-E2-R(GS),
HadGEM2-AO(HD), HadGEM2-CC(HG),
HadGEM2-ES(HE), INMCM4(IN),
IPSL-CM5A-LR(IP), MIROC-ESM-CHEM(MI),
MIROC-ESM(MR), MIROC5(MC),
MPI-ESM-LR(MP), MRI-CGCM3(MG),
NorESM1-M(NO)

Monthly average maximum temperature
(◦C*10)

GHG Scenarios: RCP4.5; RCP8.5

This analysis was conducted by combining temperature and vapour pressure through
two heat stress indices, namely Simplified Wet Bulb Globe Temperature (SWBGT) and
humidex. Many researchers used the SWBGT indicators to estimate the general heat stress
index at various spatial and temporal scales [25,26].

The Australian Bureau of Meteorology [21] suggested the SWBGT indicator for spatial
analysis. Equation (1) is used to calculate the SWBGT of Jaipur city.

SWBGT = 0.567Ta + 0.393e + 3.94 (1)

where, Ta and e represent the air temperature (◦C) and water vapour pressure (hPa) near
the surface.

The humidex index was developed in Canada to estimate the humidity and conse-
quence of high temperature on human health. The humidex indicator is assessed by using
Equation (2) [27]:

Humidex = Ta +
(

5
9

)
(e − 10) (2)

where, Ta is air temperature (◦C) and e is the water vapour pressure (hPa) near the surface.
After an assessment of these indices, different categories are allocated based on these

values. Each group represents a particular kind of condition and is linked with the heat
stress situation for their effect on human health. Table 2 provides the classes of heat stress
along with their consequence on human health.

Table 2. Categories of the heat stress, WBGT and humidex index with human effects.

Heat Stress Category WBGT Index Humidex Index Inferences

Extreme danger Greater and equal to 40 Greater and equal
to 46

Dangerous and the
risk of heat stroke

Danger 34–39 38–45
Very uncomfortable
and avoid physical

exertion

Extreme caution 28–33 30–37 Little uncomfortable

Caution 22–27 20–29 Comfortable
Source: http://www.crh.noaa.gov, http://www.ec.gc.ca/meteo-weather/ (accessed on 6 August 2016).

http://www.crh.noaa.gov
http://www.ec.gc.ca/meteo-weather/
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3.1. Image Classification and Accuracy Assessment

The study area is divided into five key groups using a supervised technique with
the maximum likelihood classification method: water body, vegetation, urban settlement,
open land, and hilly area/rocky area. The Kappa technique was used to examine the
categorization accuracy [28,29].

Kappa coefficient (k) for the image classification is as follows:

k =
N ∑r

i=1 xii − ∑r
i=1 xi + ∗xi + 1

N2 − ∑r
i=1 xi + ∗xi + 1

(3)

k =
(Total sum o f correct)− Sum o f the all the (row and column total)

Total squared − Sum o f the all the (row and column total)
(4)

The Kappa coefficient should never be greater than or equal to one. The high Kappa
value indicates accurate land use class information. According to [30] Monserud and
Leemans (1992), Kappa coefficients ranging from 0.55 to 0.7 indicate good agreement, 0.7 to
0.85 indicate very good agreement, and values more than 0.85 indicate excellent agreement
between image and ground.

3.2. Normalized Difference Vegetation Index (NDVI)

Vegetation cover plays a vital role in diminishing the conservation issues in urban
areas. As indicated by Batista et al. 1997, the NDVI esteems went from −1 for the non-
vegetated area to +1 for vegetation [31]. For the NDVI estimation red band and visible
range band and the NIR band are utilized. The NDVI calculation is as follows:

NDVI =
(Band 4 − Band 3)
(Band 4 + Band 3)

(5)

3.3. Soil-Adjusted Vegetation Index Calculate (SAVI)

The SAVI index also plays a role in the vegetation cover, but it adds the area’s back-
ground soil conditions. SAVI calculation is as follow:

SAVI = (1 + L) ∗ (band4 − band3)/(band4 + band3 + L) (6)

where the TOA reflectance is used for each band and L is a soil brightness correction factor.
From Huete (1988), L = 0.5 is used in most conditions. Figure 2 shows the methodology
and the climatic data used in the study.
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4. Results and Discussions

Heat stress is on the rise in various countries of the world, including India, and is to
blame for the rising level of human misery. Heat stress is becoming more severe in cities as
a result of urbanization and greenhouse gas emissions.

4.1. Land Used Classification

Water body, vegetation, urban settlement, open land, and hilly terrain/rocky area are
the five primary land use types evaluated in this study. Land use classifications are carried
out for 3 years: 1993, 2010, and 2015. The accuracy of the classified map was determined by
a random selection of 330 points for each year. The overall accuracy of the classified maps
was found to be 0.92, 0.97, and 0.95 for selected years. According to Table 3, the Kappa
coefficients for the indicated years are 0.88, 0.95, and 0.93. In comparison to ground reality,
the classified land use accuracy is shown to be good.

Table 3. Accuracy assessment of the land cover types.

Users Accuracy %

Year Water Vegetation Urban
Settlement Open Land Hilly/Rocky

Area
Overall

Accuracy
Kappa

Coefficient

1993 100.0 95.4 96.7 97.9 69.8 0.92 0.88

2010 100.0 94.7 100.0 96.6 91.2 0.97 0.95

2015 100.0 95.7 97.2 92.7 88.6 0.95 0.93

Producer Accuracy %

Year Water Vegetation Urban
Settlement Open Land Hilly/Rocky

Area

1993 100.0 98.41 87.88 90.73 91.67

2010 100.0 97.83 98.21 95.45 100.00

2015 100.0 94.74 99.28 86.44 93.94
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Table 4 shows the total area covered by various categories and their percent coverage.
It has been observed that the urban settlement of Jaipur city has grown over time. It was
63.9 km2 in 1993, but by 2015, it expanded to 270.47 km2. This indicates that during the
course of 22 years, the area has changed nearly four times. In 2015, over 43.78% change of
the studied area was under settlement, compared to the entire area. These trends suggest
that the city is rapidly expanding, and it accelerated significantly after 2010.

Table 4. Land use area and percent change of different years.

Class Name Area 1993 Area 2010 Area 2015 % Change
(2010–1993)

% Change
(2015–2010)

% Change
(2015–1993)

Water. 0.4 0.9 0.8 0.10 −0.01 0.09

Vegetation 84.4 88.6 45.7 0.87 −9.09 −8.21

Urban Settlement 63.9 166.5 270.5 21.75 22.03 43.78

Open Land 216.3 159.8 91.5 −11.96 −14.47 −26.44

Hilly/Rocky Area 106.9 56.1 63.4 −10.76 1.55 −9.21

Figure 3 depicts the spatial distribution and patterns of land cover change during the
three years. The image clearly shows the evolution of urban settlement in Jaipur city. In
comparison to the 1993 map, there is a significant rise in of urban area in the Jaipur and
found the maximum land use was converted into the urban settlement.
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4.2. Humidex Index

For the historical and future RCP4.5 and RCP8.5 scenarios, the humidex index was
calculated on a monthly and seasonal basis. All of the monthly and seasonal data were
shown in Table 5. The lowest humidex was recorded in the month of January. The historical
minimum humidex value has been 21.4, and in the RCP4.5 and RCP8.5 scenarios, it will
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rise to 25.5 and 27.3, respectively. The highest humidex values are observed to be 39.5, 43.2,
and 46.4 for the historical and two future RCPs in the May month. In Table 5, the May and
June months show the danger conditions in the humidex index for all three cases, but the
RCP4.5 and RCP8.5 show the danger and extreme danger conditions in most of the months.

Table 5. Average monthly variation in humidex for historical and future periods.

Historical RCP4.5 RCP8.5 Historical RCP4.5 RCP8.5

January 21.4 25.5 27.3 C C C

February 24.2 28.2 30.4 C C EC

March 29.9 34.1 36.7 EC EC EC

April 35.8 39.9 42.7 EC D D

May 39.5 43.2 46.4 D D ED

June 39.5 41.5 44.3 D D D

July 39.1 36.0 38.2 D EC D

August 37.7 33.4 35.4 D EC EC

September 37.7 35.0 37.3 D EC D

October 35.3 35.6 38.3 EC EC D

November 30.2 31.5 33.7 EC EC EC

December 25.5 26.9 25.5 C C EC

Winter 23.7 26.9 27.7 C C EC

Monsoon 38.5 36.5 38.8 D EC D

Summer 35.1 39.1 41.9 EC D D

Autumn 32.8 33.6 36.0 EC EC EC
C—caution; EC—extreme caution; D—danger; ED—extreme danger.

Figure 4 depicts the spatial distribution of Humidex for all of the months in the past.
The months of May and June are classified as Danger and Extreme Danger. From January to
May, the Humidex values rise, then begin to decrease until the month of December. There
is a slight rise in value in September and October months compared to the decreasing trend.
In majority of the months over the historical period, the humidex is high in the southeast
and west.
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The spatial maps of humidex variations for January to December for the future RCP4.5
and RCP8.5 scenarios are shown in Figures 5 and 6. The majority of the month in these
statistics depicts danger and extreme danger conditions in hypothetical futures. The
months of May and June exhibit a danger situation, and the majority of the months fall
into the danger and extreme dangerous categories. In the figure, the area with low values
is represented by the colour green, while the area with high values is represented by the
colour red. The humidex is elevated in the east and south as well as in a small portion of
the west side between RCP4.5 and RCP8.5.
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The monthly difference in humidex for historical and projected RCP4.5 and RCP8.5
is shown in Figure 7. In the three months, July to September, as well as throughout the
monsoon season, humidex displays a drop. Because RCP8.5 represented the high emission
scenario, there is always a significant disparity between RCP8.5 and RCP4.5. It has been
demonstrated that the seasonal analysis helps to explain how the severe category shifts.
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By the year 2050, the summer season displays a shift from extreme caution to danger
and a rise in temperature in the urban region. Figure 8 displays the seasonal humidex
variations for the past and future of the city border. The monsoon and autumn seasons
show the maximum humidex value in all scenarios and cover the city’s east, west, and
north direction.
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Figure 8. Seasonal map of the humidex index of Jaipur city (Historical, RCP4.5, RCP8.5).

4.3. WBGT Index

The WBGT index is computed in this study on a monthly and seasonal basis for both
past and future periods. The average monthly seasonal fluctuations in the WBGT indicator,
together with its stress category, are shown in Table 6. In all three scenarios—historical,
RCP4.5, and RCP8.5—the danger categories are visible from June through September. In
January, the value is at its lowest, and in June and July, it is at its highest. However, the
WBGT, high in the monsoon season of RCP scenarios and the danger situation of the heat
of the city of Jaipur, are shown in the season-wise calculation. The correlation coefficient of
ESI and environmental parameters of wet temperature, dry temperature, solar radiation,
and relative humidity was obtained as 0.88, 0.96, 0.4, and −0.7, respectively, in a study
by [32] Hajizadeh et al. (2016), which aimed to investigate the correlation between the
environmental stress index (ESI) and WBGT index in a hot and dry climate.

As with the humidex, the lowest values of WBGT are observed for January month
in the historical and future periods. The historical value of WBGT is 19.7, which will
increase to 22.0 for RCP4.5 and 23.1 for RCP8.5 (Table 6). In the historical period, the
high value of WBGT is obtained in the month of July, but it shifts to June for the future
period. It is also observed that WBGT values are projected to decrease in the monsoon
season (July to September) with the heat stress category of danger. The monthly pattern
of values is similar for humidex, increasing from January to June/July and then further
decreasing until December. Some cases of a shift from the existing caution condition to
extreme caution condition in March, November, and December. The spatial variance of
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WBGT in Jaipur city for the past and the future is explained in Figures 9–11. In Figure 9,
the southern half of the city showed the greatest changes when compared to other places.
Figures 10 and 11, which depict possible futures and determine the city’s danger condition,
show the same pattern. These show the monthly variation of WBGT values for a future
period (both scenarios) compared with historical data. The indicator’s value decreases
throughout a three-month period from July to September, indicating a decline in indicators
during the monsoon season. These areas came under the industrial zones and cover half of
the city area. The green colour represents the area with low values, whereas the red colour
represents high values.

Table 6. Average monthly variation in WBGT for historical and future periods.

Historical RCP4.5 RCP8.5 Historical RCP4.5 RCP8.5

January 19.7 22.0 23.1 C C C

February 21.2 23.5 24.8 C C C

March 24.7 27.1 28.6 C EC EC

April 28.2 30.5 32.1 EC EC D

May 30.3 32.5 34.2 EC EC D

June 34.6 35.8 37.3 D D D

July 37.3 35.5 36.8 D D D

August 36.7 33.4 35.4 D D D

September 34.9 33.4 34.7 D D D

October 30.0 30.2 31.7 EC EC EC

November 25.5 26.2 27.5 C C EC

December 22.2 23.0 22.1 C C EC

Winter 21.0 22.8 23.3 C C C

Monsoon 35.9 34.5 36.1 D D D

Summer 27.7 30.0 31.6 EC EC EC

Autumn 27.8 28.2 29.6 EC EC EC
C—caution; EC—extreme caution; D—danger; ED—extreme danger.
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Figure 11. Spatial variation of WBGT for future (RCP8.5) period.

RCP8.5, which simulates a high emission scenario, consistently provides a large
difference from RCP4.5. Figure 12 illustrates the disparity pattern, which is seen to be
similar to the humidex indication. The study is being carried out to better understand
how heat stress conditions vary seasonally. All four seasons’ heat stress categories show
little variation; however, the monsoon season shows a rise in the danger category. In
the monsoon season, WBGT is at its highest; in the winter season, WBGT is at its lowest.
An increasing value is found in the future period when compared to the historical period.
Figure 13 shows the variation in monsoon WBGT for historical and future periods and the
difference in indicator value within the city boundary. The WBGT is high in the summer
and autumn season in the southeast direction and these changes are created due to the
changes in land use pattern and expansion of urban areas.
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4.4. Normalized Difference Vegetation Index (NDVI)

In this study, NDVI was calculated for different periods: April 1993, April 2000,
June 2010, and April 2015; NDVI values range from −1 to +1, different geographical
features show the different NDVI values. These layers give different information through
the bands and band 3 and 4 provides the vegetation with cover information of Jaipur city.
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The extracted vegetation layer covers of NDVI were spatially compared with the colour
composite image of Landsat-5 and Landsat-8 (TM and OLI) imagery. The range of NDVI in
1993 was −0.01 to 0.71, in 2000 was −0.019 to 0.63, and in 2010 was 0.04 to 0.56 of Landsat
5 TM imagery, and year 2015 shows the range of NDVI was −0.24 to 0.70 for the Landsat
8 OLI image of Jaipur city (Figure 14). The vegetation cover area utilizes solar radiation in
the photosynthesis process and reduces the city’s surrounding temperature.
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4.5. Soil-Adjusted Vegetation Index (SAVI)

The study area is mainly classified into different types of land use. All these random
samples are selected and the values of these cites are observed between NDVI and SAVI
indices. The range of SAVI in 1993 was −0.005 to 0.50, in 2000 was −0.005 to 0.44, and in
2010 was −0.024 to 0.43 of Landsat 5 TM imagery, and 2015 shows the range of SAVI was
0.118 to 0.52 for the Landsat 8 OLI image of Jaipur city (Figure 15). This influence can be
restricted using SAVI instead of NDVI. High NDVI and SAVI values were found in the
buildup area.

On the other hand, there is a correlation between land use and NDVI data and data
measured in meteorological stations in most research, including the current study, which
is a significant reason for the efficiency of using this data for environmental issues. As
a result, which can be derived indirectly using daily recorded metrological parameters in
weather stations, it can be used to assess thermal conditions in Jaipur. Because evaluating
environmental parameters for the calculation of heat stress indices is normally costly and
time consuming, it is possible to alleviate this problem in environmental evaluations in
open spaces by using daily recorded weather station data. Meteorological data has the
advantage of being continuously recorded and providing a low-cost and comprehensive
database for computing a variety of essential thermal indicators.
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5. Conclusions

The study’s major goal was to predict the WBGT and humidex indexes for the past
and future. This study demonstrates the expansion of urban land usage in Jaipur city
from 1993 to 2015 using intermediate satellite images. The number of people living in
cities has increased substantially in the last 23 years. The most prevalent type of land
converted to urban areas is open terrain, followed by vegetation and hilly/rocky areas.
The NDVI and SAVI indices are also used to determine the changes in land use patterns
in the city and the amount of green space in the urban and peri-urban areas. The WBGT
is highest during the monsoon season and lowest during the winter. When compared to
the historical period, the future time shows an increase in value. Humidex’s historical
value has been 21.4, but it is projected to rise to 25.5 and 27.3 under the RCP4.5 and RCP8.5
scenarios. In May, the greatest humidex values were 39.5, 43.2, and 46.4 for the historical
and two future RCP scenarios. The months of May and June are shown in the danger and
extreme danger categories in the analysis. From January to May, the humidex values rise,
then begin to fall until the month of December. It predicts that, with the exception of the
monsoon season in the metropolis, discomfort levels will rise in the future. The findings
indicate that the index’s average value is increasing. Global warming or the absence of
suitable conditions in these environments may be responsible for this trend. This will help
in the identification of a better heat stress index for diverse situations and temperatures.
There are some restrictions on the study; the distribution of indices studied throughout
the different continents varies because the majority of studies undertaken in this field are
focused on regions with hot climates. Application of WBGT and humidex indices has
limited application in warmer climates as it shows a low level when the air temperature is
in high range. The environmental heat index is preferred in occupational situations, but
is not suitable at all work locations [33]. The possible reason for using these indices is
comprehensiveness of the index for assessing the thermal stress conditions with limited
data availability. However, it is a useful indices to understand the pattern of long-term
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change and warning purposes. The additional limitations of this analysis were the dearth
of pertinent papers and the evidence provided in the articles. Appropriate protective
strategies are required to prepare for the working population, which includes vulnerable
persons whose occupational health and performance are harmed by heat stress.
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Abstract
The aim of this study is to understand the land use change and urban expansion of Jaipur City of Rajasthan (India). Landsat 5 TM
and Landsat 8 OLI satellite data of 4 years, i.e., 1993, 2000, 2010, and 2015 are used for land use and land surface temperature
(LST) analysis. ERDAS Imagine and ArcGIS software are used to conduct the analysis. Urban settlement increased from 13.5 to
57.3% in the study period. Open land is mainly changed to urban areas. Urban settlement is also expanded to peri-urban area of
Jaipur City. Jaipur City expanded along three directions i.e., north, west, and south and less development is found in the east
direction. Based on radial analysis, it is observed there is not much development within the periphery of 2 km (close to city center)
but maximum growth is observed within the distance from 4 to 6 km radius of city center. Expansion intensity was observed
highest in the period 2015–2010 from 6 km onwards and reached to a maximum value close to 17 km2/year. In LST analysis,
there is less change in extreme temperature, but more areal increase in average temperature range (30–35 °C). Urbanization is the
main driving process of land cover changes and consequently changes in LST.

Keywords Land use land cover (LULC)e . Urban expansion . Land surface temperature (LST) . Landsat . Geospatial techniques

Introduction

In present scenario, both urbanization and land use change are
serious concern for scientists and urban planners. Fast and
unplanned development of city is an important environmental
issue for society and policy makers as it may lead to further
deterioration of city situation. It is important to monitor the
change in overall growth of the city for its resource manage-
ment and future sustainable growth. Due to the rapid growth
of population and rapid change in land use pattern, there is
change in land surface temperature. It is an important concern
to understand the conversion of green and open area to imper-
vious surfaces (Mallick et al. 2008). Continuous change in

geographical features (vegetation, forest, open land, and water
body) mostly affects the absorption and reflection properties
of earth for solar radiation. In result, it changes the surface
temperature, evaporation rates, albedo, heat storage, and wind
circulation close to surface over the surrounding of cities
(Mallick et al. 2008) and overall alters the energy and water
budget (Oke 1987). These changes directly and indirectly play
important role in changing various environmental processes
and societal health (Weng and Yang 2004).

It is important to understand the land use and land cover
(LULC) changes in emerging cities, particularly country like
India, due to the rapid growth of economy development. In
order to understand the growth and expansion pattern of city, it
is worth to use recent geospatial tools and spatial data. In
cities, there is need to have data sets with fine resolution to
capture the spatial variability of change and its consequences.
Remote sensing and geographical information system (GIS) is
considered as more approachable and effective tools for land
surface temperature (LST) and other environmental studies to
develop a decision support system (Abdel Rahman et al. 2016;
Deep and Saklani 2014). In India, many studies are conducted
in different cities like Mumbai (Grover and Singh 2015),
Chennai (Lilly Rose and Devadas 2009), Jaipur (Jalan and
Sharma 2014), and Delhi (Mallick et al. 2008; Grover and

* Devesh Sharma
deveshsharma@curaj.ac.in; devesh.water@gmail.com

Suresh Chandra
sureshchandra1987@hotmail.com

Swatantra Kumar Dubey
swatantratech1@gmail.com

1 Department of Environmental Science, School of Earth Sciences,
Central University of Rajasthan, Ajmer, India

Arabian Journal of Geosciences  (2018) 11:31 
https://doi.org/10.1007/s12517-017-3357-6

http://crossmark.crossref.org/dialog/?doi=10.1007/s12517-017-3357-6&domain=pdf
mailto:deveshsharma@curaj.ac.in
mailto:devesh.water@gmail.com


Singh 2015). Kawashima et al. (2000) explained the relation
between mean air temperatures and mean surface temperature
and also mentioned the relationship to show temperature
variation for different latitudinal ranges. Markham and
Barker (1986) estimated the LST from satellite thermal data
and explained the digital number (DN) of image pixels needs
to be converted into spectral radiance, and using the sensor
calibration data. Owen et al. (1998) described the satellite
imagery-based analysis and explained the high-resolution,
consistent, and repetitive coverage and measure the conditions
of geographical feature of the earth’s surface through satellite
image. Cao et al. (2008) used temperature vegetation index
(TVI) for investigating the effect of land use change over the
LST. Table 1 presents the list of studies conducted by various
researchers by using different satellite data for the LST calcu-
lation. Mallick et al. (2013) identified the urban heat island of
the fastest growing urbanizing city of Delhi, India. ASTER
and Landsat 7 ETM+ images of the years 2001 and 2005 were
used to develop the association between UHI and land use.
Liu et al. (2016) explained the relationship between land sur-
face temperature and different land use types of the Nanjing
Metropolitan Region, China, by using the Landsat 5 TM data.

The results of study revealed that major portion of area in
high-temperature zone is urban, whereas green and water are
found in low-temperature zone. Some researchers also ana-
lyzed the LST of the different years for Indian cities and de-
veloped the relationship of LST with vegetation index
(NDVI), normalized difference built-up index (NDBI), emis-
sivity, and albedo (Srivastava et al. 2009; Kikon et al. 2016;
Sharma et al. 2015).

The objective of the present paper is to understand the
LULC changes for different periods and develop linkage on
spatial variation and LST of Jaipur City, Rajasthan, India.
Landsat satellite images of four different periods 1993,
2000, 2010, and 2015 are used to assess the spatio-temporal
dynamics of LULC and LST over the study area.

Study area

Jaipur City is district headquarter and the capital city of
Rajasthan state. Jaipur City is situated in the northeast part
of the state. It is located at an elevation of 431 m above
mean sea level and at 26.92° N latitude and 75.82° E

Table 1 List of various studies with their objective conducted in various cities by using different geospatial data

Study objective Data used City Author

Effects of urbanization and seasonal cycle on the surface urban
heat island patterns in the coastal growing cities

Landsat 5 Landsat 7 Landsat 8 Casablanca, Morocco Bahi et al. (2016)

Detection of land use and land cover change and land surface
temperature

Landsat 5 and Landsat 8 Municipality of Malda
District, India

Pal and Ziaul (2017)

Analyzing land surface temperature distribution in response to
land use/land cover change using split window algorithm
and spectral radiance model

Landsat 5 TM & 8 OLI Sundarban Biosphere
Reserve, India

Sahana et al. (2016)

Urban heat island Landsat 7 ETM+ TM Jaipur, India Jalan and Sharma (2014)

Remote sensing-based analysis of the role of land use/land
cover on surface temperature and temporal changes in
temperature

Landsat 7 ETM Ajmer, India Hussain et al. (2014)

Retrieval of land surface temperature from the using a
single-channel algorithm and its validation

Kalpana-1 VHRR Western India Pandya et al. (2014)

Identifying seasonal heat islands in urban settings, an
anomaly-based approach

Landsat 5 Delhi, India Sharma and Joshi (2014)

Monitoring urbanization and its implications in a mega
city from space: spatiotemporal patterns and its indicators

Landsat 5 Delhi, India Ramachandra et al. (2015)

Remote sensing-based analysis of urban heat islands with
vegetation cover

Landsat 7 Colombo City, Sri Lanka Senanayake et al. (2013)

Estimation of land surface temperature to study urban heat
island effect

Landsat 7 Vijayawada, India Kumar et al. (2012)

Night time LST and distance from hot spots in urban areas MODIS Jaipur, India Khandelwal et al. (2011)

Urban heat island analysis Landsat 5 and ASTER Hong Kong Liu and Zhang (2011)

Urban expansion and its impact on surface temperature Landsat5 Zhujiang Delta, China Weng (2001)

Estimation of land surface temperature Landsat 7 Delhi, India Mallick et al. (2008)

Relationship between land surface temperature
and NDVI

Landsat 7 Shanghai, China Yue et al. (2007)
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longitude (Fig. 1). According to the Jaipur Development
Authority (JDA), Jaipur region covers approximately
1464 km2 geographical areas (JDA, Master Development
Plan 2011). In this study, 472-km2 area is considered for
the analysis. The city is located mostly on a flat plain and is
surrounded by hills on the north, northeast, and east sides.
Due to the hills, the development of the city is more along
south and west. Jaipur City has a mixture of built-up areas,
low vegetation area, roads, industries, etc. In 2001, the
urban population of Jaipur City was 2.3 million which
increased to 3.07 million in the year 2011. It constitutes
46.07% of the total population of Jaipur district (General
2001; Census of India (2001 and 2011).

Data and methodology

Data used

Landsat 5 Thematic Mapper (TM) data for April 1993,
April 2000, and June 2010 and Landsat 8 OLI April

2015 have acquired from the US Geological Survey
(USGS) Global Visualization Viewer, and detail is given
in Table 2. The Landsat TM data resolution lies between
30 to 120 m, while Landsat 8 OLI data resolution lies
between 15 to 100 m. The detail information related to
bands, wavelength, and resolution is given in Tables 3 and
4. In case of Landsat 5 TM, band 5 and band 6 are used
for LST estimation. Similarly, band 10 and band 11 of
Landsat 8 OLI sensor are used for LST estimation. Field
data are randomly taken from Google Earth. ArcGIS and
ERDAS IMAGINE geospatial tools are used to calculate
the LST, LULC distribution, and other spatial analysis of
the study area.

Methodology

For this research, different satellite data are used to estimate
the LST and to develop the relationship with LULC of Jaipur
City. Landsat 5 TM data are used for the years 1993, 2000,

Fig. 1 Location map of study
area

Table 2 Description of satellite data, sensor, and date of acquisition

No. of bands Satellite data Sensors Date of date
of acquisition

Path/row

7 Landsat 5 TM 27/04/1993 147/41

7 Landsat 5 TM 14/04/2000 147/41

7 Landsat 5 TM 29/06/2010 147/41

11 Landsat 8 OLI 23/04/2015 147/41

Table 3 Landsat 5 TM sensor band characteristics and resolution

Band no. Band information Wavelength (μm) Resolution (m)

1 Visible 0.45–0.52 30

2 Visible 0.52–0.60 30

3 Visible 0.63–0.69 30

4 Near-infrared 0.76–0.90 30

5 Near-infrared 1.55–1.75 30

6 Thermal 10.40–12.50 120

7 Mid-infrared 2.08–2.35 30
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and 2010 and Landsat 8 OLI/TIRS data is used for the year
2015. The methodology framework of the study is shown in
Fig. 2.

Image classification and accuracy assessment

In this study, supervised technique with maximum like-
lihood classification method is used to classify the study
area into five major categories i.e., water body, vegeta-
tion, urban settlement, open land, and hilly area/rocky
area. The accuracy assessment of classification has been

done by the Kappa method (Foody 1992; Ma and
Redmond 1995). Total 330 sample sites from Google
Earth and ground points are selected for verification as
used by Pal and Ziaul (2017). Kappa coefficient (k) for
the image classification is as follows:

k ¼ N∑r
i¼1xii−∑

r
i¼1xiþ *xiþ 1

N2−∑r
i¼1xiþ *xiþ 1

k ¼ Total sum of correctð Þ−Sum of the all the row and column totalð Þ
Total squared−Sum ofthe all the row and column totalð Þ

Kappa is always less than or equal to 1. High value of
Kappa shows more accurate information. According to the

Table 4 Landsat 8 OLI sensor
band characteristics and
resolution

Band no. Band information Wavelength (μm) Resolution (m)

1 Coastal aerosol 0.43–0.45 30

2 Blue 0.45–0.51 30

3 Green 0.53–0.59 30

4 Red 0.64–0.67 30

5 Near-infrared (NIR) 0.85–0.88 30

6 SWIR 1 1.57–1.65 30

7 SWIR 2 2.11–2.29 30

8 Panchromatic 0.50–0.68 15

9 Cirrus 1.36–1.38 30

10 Thermal infrared (TIRS) 1 10.60–11.19 100*(30)

11 Thermal infrared (TIRS) 2 11.50–12.51 100*(30)

Fig. 2 Methodology framework

 31 Page 4 of 12 Arab J Geosci  (2018) 11:31 



Monserud and Leemans (1992), Kappa coefficient between
0.55 and 0.7 represents good agreements, values from 0.7 to
0.85 represent very good agreement, and values higher than
0.85 represent an excellent agreement between image and
ground.

Calculation of LST

The calculation of LST was done for different periods using
different satellite images i.e., Landsat 5 TM and Landsat 8
OLI. According to the Chen et al. (2006), thermal data are
required for the calculation of sensor radiometric calibrations,
correlation of atmospheric and surface emissivity, and charac-
terization of spatial land use variability in the area.

For the LST calculation, the spectral radiance scale method
is used and it is given as follows:

CVR1 ¼ LMAX λ−LMINλ

QCALMAX−QCALMIN

� �
* QCAL−QCALMINð Þ

þ LMINλ

where

CVR1 cell value as radiance
QCAL digital number

LMINλ spectral radiance scales to QCALMIN
LMAXλ spectral radiance scales to QCALMAX
QCALMIN the minimum quantized calibrated pixel value

(typically = 1)
QCALMAX the maximum quantized calibrated pixel value

(typically = 255)

The formula to convert radiance to temperature without
atmospheric correction is as follows:

T ¼ K2

ln
K1

* ε
CVR1

þ 1

� �

where

T degrees Kelvin
CVR1 cell value as radiance

ε is emissivity (typically 0.95).
For Landsat 5, value of K1 is 607.76 and K2 is 1260.56.
For Landsat 8 (band 10), value of K1 is 774.89 and K2 is

1321.08.
For Landsat 8 (band 11), value of K1 is 480.89 and K2 is

1201.14.

Table 5 Accuracy assessment of the land cover types

User accuracy (%) Overall accuracy Kappa coefficient
Year Water Vegetation Urban settlement Open land Hilly/rocky area

1993 100 95.4 96.7 97.9 69.8 0.92 0.88

2000 100 100 90.6 93.2 89.5 0.94 0.92

2010 100 94.7 100 96.6 91.2 0.97 0.95

2015 100 95.7 97.2 92.7 88.6 0.95 0.93

Producer accuracy (%)
Year Water Vegetation Urban settlement Open land Hilly/rocky area

1993 100 98.41 87.88 90.73 91.67

2000 100 92.71 93.55 94.12 94.44

2010 100 97.83 98.21 95.45 100

2015 100 94.74 99.28 86.44 93.94

Table 6 Area coverage (km2) and percent area (%) of land use classification of different years

Class name Area 1993 Area 2000 Area 2010 Area 2015 Percent 1993 Percent 2000 Percent 2010 Percent 2015

Water 0.40 4.64 0.88 0.81 0.09 0.98 0.19 0.17

Vegetation 84.45 87.85 88.56 45.68 17.90 18.62 18.77 9.68

Urban settlement 63.87 132.45 166.53 270.47 13.54 28.07 35.29 57.32

Open land 216.30 188.00 159.84 91.54 45.84 39.84 33.87 19.40

Hilly/rocky area 106.87 58.93 56.09 63.39 22.65 12.49 11.89 13.43

Total area 471.89 471.89 471.89 471.89 100 100 100 100
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Buffer analysis of settlement expansion for different radial
distances

Buffer analysis was done for estimating the expansion of set-
tlement area surrounding the city center. The purpose of the
buffer was to evaluate city expansion based on distance fac-
tors. Total seven concentric circles are drawn with incremental
radius of 2 km from city center. From all the seven concentric
circles, total area under settlement is calculated to understand
the expansion of the city with respect to city center. Urban
expansion is extracted for different time periods in all the
seven buffer circles to calculate expansion intensity of Jaipur
city.

Linkage of LULC and LST

Land surface temperature of the study area is reclassified in
three temperature zones based on equal interval method i.e.,

high-temperature zone, medium-temperature zone, and low-
temperature zone (Liu et al. 2016). INT and INTERSECT
functions which are available in ArcGIS tool is used to get
the areal distribution of different land use classes under three
temperature zones. This is useful to understand the effect of
different land uses on the temperature conditions.

Results and discussions

Accuracy assessment of LULC

For the present study, five dominant land use classes are con-
sidered i.e., water body, vegetation, urban settlement, open
land, and hilly area/rocky area. Land use classifications are
done for four different years i.e., 1993, 2000, 2010, and
2015. The classified images were assessed for accuracy based
on a random selection of 330 points for each year. The overall

Fig. 3 LULC classification for different years. a 1993, b 2000, c 2010, and d 2015
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accuracy of the classified maps for all the 4 years is found to
be 0.92, 0.94, 0.97, and 0.95, respectively. Correspond to it,
Kappa coefficients for given years are 0.88, 0.92, 0.95, and
0.93 as given in Table 5. It is found that the accuracy of the
classified land use is good in comparison to ground reality.

Percentage distribution of land use classification

The total area under different categories with their percent
coverage is given in the Table 6. It is observed that urban
settlement of Jaipur City was increased with the time period.
In the year 1993, it was 63.87 km2 which increased to
270.47 km2 in the year 2015. It means there is area change
almost more than four times in the period of 22 years.
Compare to total area, almost 57.3% area of study area is
under settlement in the year 2015. These changes show that
city is growing rapidly and it was much faster after year 2010

compared to other period expansion. Table 6 shows that ex-
cept settlement class, all other classes are showing decreasing
trend.Most of the settlement was done on open land as there is
decrease of 26% area under this category. The water body area
is limited and it also showing shrinkage with time.

The spatial distribution and patterns of land cover changes
for all the 4 years are shown in Fig. 3. Change in urban set-
tlement is clearly observed from the figure. There is high
increase in the north, south, and west directions and less de-
velopment in the east direction as compared to map of the year
1993. Figure 4 shows the expansion of urban area in different
years. Less development is observed in the eastern direction
due to existence of hilly area. Three major urban expansion
corridors are towards Harmara (north), Bhankrota (west), and
Pratap Nagar (south) as shown in the figure.

Table 7 presents the percentage wise contribution of differ-
ent land uses in increase of urban settlement for different
years. Comparing the land use of year 2015 with year 1993,
it is observed that open land is mainly changed into an urban
area followed by vegetation area and hilly/rocky area. For
other periods, there is same observation. There is a minor
contribution from water bodies to urban settlement.

Buffer analysis of settlement expansion

Buffer analysis is done to understand the urban expansion in
Jaipur City. For this purpose, seven concentric circles are

Fig. 4 Expansion of urban
settlement for different years and
major locations in Jaipur City

Table 7 Percentage contribution from other land use to urban
settlement area (in percent)

Class name 2000–1993 2010–2000 2015–2010 2015–1993

Open land 55.69 63.79 56.23 59.99

Vegetation 18.66 23.10 35.62 21.97

Hilly/rocky area 25.59 10.91 8.10 18.04

Water 0.06 2.20 0.04 0.003
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drawn with incremental radius of 2 km considering the Bus
stand as city center as shown in Fig. 5.

As shown in Fig. 6, there is a similar pattern of growth
with distance away from city center. As observed, there is no
much development within the periphery of 2 km but maxi-
mum growth is observed within the distance from 4 to 6 km
radius of city center. Except year 2015, all the 3 years are
showing similar increase in growth area after 6 km diameter.
In the period 2010 to 2015, there is high increase in settle-
ment area after 6 km diameter which shows that settlement
has taken place away from the city. High increase in settle-
ment area is observed between 8 and 10 km circles.
Percentage area changes with respect to radial distance for
two different years are given in the Table 8. Area change per
year is almost similar for two periods, i.e., 2000–1993 and
2010–2000. But, it was rapidly increased in the period

2015–2010 from 6 km onwards (as shown in italics) and
maximum reach to 17.14 km2/year.

Land surface temperature pattern and linkage
with LULC

Spatial distributions of land surface temperature (LST) of
Landsat 5 TM and Landsat 8 OLI are calculated for all 4 years
(1993, 2000, 2010, and 2015). The LST calculation of 1993
ranges from 25.4 to 46.7 °C; in the year 2000, it ranges from
23.6 to 46 °C, and in 2010, it shows the range 24.5 to 39.2 °C
of Landsat 5 TM; in the year 2015, the range of land surface
temperature was 24.0 to 37.1 °C of Landsat 8 OLI as shown in
Fig. 7. It is analyzed that area coverage between temperature
30–35 °C increased significantly with respect to time. Table 9
shows the basic statistics of land surface temperature for

Fig. 5 Buffer analysis of Jaipur
City with seven concentric circles
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different land use categories in all the 4 years. In the year
1993, maximum temperature is observed in hilly/rocky area
(46.7 °C) and minimum temperature is found for water body
(25.4 °C). It is observed that minimum value of temperature is
found in category Bwater^ for all years. The maximum tem-
perature of year 2000 shows in hilly area and urban settlement,

i.e., 47.1 and minimum in water body, and the minimum stan-
dard deviation shows in open land. In the year 2010, the max-
imum (39.2 °C) and minimum (24.7 °C) temperature shows in
open land, hilly area, and water body, and minimum standard
deviation (0.8) shows in open land; in year 2015, the maxi-
mum (37.2 °C) temperature shows in open land and minimum

Fig. 7 Land surface temperature. a April 1993, b April 2000, c June 2010, d April 2015

Table 8 Urban area expansion
(km2) and intensity (km2/year)
during different years

Radial distance 2000–1993 2010–2000 2015–2010

Area change Area/year Area change Area/year Area change Area/year

2 KM 1.32 0.08 1.05 0.11 1.26 0.25

4 KM 8.17 0.48 2.85 0.29 5.65 1.13

6 KM 23.67 1.39 13.22 1.32 10.55 2.11

8 KM 36.17 2.13 25.67 2.57 26.14 5.23

10 KM 47.33 2.78 29.42 2.94 50.94 10.19

12 KM 54.20 3.19 32.61 3.26 69.30 13.86

14 KM 60.72 3.57 35.57 3.56 85.72 17.14
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(23.9 °C) in water body, and standard deviation 0.5 shows in a
water body. Mean temperatures show that in the entire four
images, the maximum temperature increased in open land and
minimum temperature in water body.

Figure 8 shows the contribution of different land uses on
temperature zone and also develops linkage between LULC
and LST. It is prepared by taking average of all the four

periods. In the low-temperature zone, area coverage of water
body is more (57.7%) as compared to other land use classes.
In the medium-temperature zone, urban settlement is major
part of contribution (57.4%) followed by vegetation class
(25.3%). In the high-temperature zone, 58.1% of area is cov-
ered with open land and about 16.5% in the class of urban
area. Similar observations are found in individual periods.

Conclusion

This study shows the expansion of urban land use of Jaipur
City from year 1993 to year 2015 considering the intermediate
satellite images. Urban settlement increased from 13.5 to
57.3% in last 23 years. It is observed that open land is mainly
changed into urban area followed by vegetation area and hilly/
rocky area. Jaipur City expanded along three directions i.e.,
north, west, and south. There is less development in the east-
ern direction due to hilly/rocky area and close to green belt.
Based on radial analysis, it is observed there is not much
development within the periphery of 2 km (close to city cen-
ter) but maximum growth is observed within the distance from
4 to 6 km radius of city center. In the recent past (period 2010
to 2015), there is high increase in the settlement area after
6 km diameter, which shows that settlement has taken place
away from city (8–10 km) due to the availability of open
space. Expansion intensity was highest in the period 2015–
2010 from 6 km onwards, and maximum expansion intensity
reached to 17 km2/year. Landsat satellite data are used to es-
timate the LST in the years 1993, 2000, 2010, and 2015. There
is less change in extreme temperature range, but more areal
increase in mean temperature range (30–35 °C). Urbanization
is the main driving process of land cover changes and conse-
quently changes in LST. Land surface temperature is impor-
tant and critical factor in understanding the energy and water

Fig. 8 Percentage of different
land uses in three temperature
zones

Table 9 Statistical characteristics of LST for different land uses in
4 years

Years Class name Count Min Max Range Mean STD

1993 Water 448 25.4 34.1 8.7 27.5 1.8

Open land 240,331 37.2 44.5 7.2 41.7 0.9

Hilly/rocky 118,743 34.1 46.7 12.6 41.9 1.8

Urban settlement 70,971 31.6 43.3 11.7 39.0 1.1

Vegetation 93,828 26.3 45.9 19.7 39.6 1.9

2000 Water 5159 27.5 44.4 16.9 37.4 4.2

Open land 208,893 36.4 46.7 10.3 43.4 1.3

Hilly/rocky 65,483 33.5 47.1 13.6 41.9 2.1

Urban settlement 147,172 29.6 47.1 17.5 40.8 1.6

Vegetation 97,614 30.1 46.3 16.3 41.0 1.8

2010 Water 976 24.7 31.4 6.7 26.5 1.4

Open land 177,599 31.4 39.2 7.9 36.1 0.8

Hilly/rocky 62,319 26.0 39.2 13.3 34.9 1.5

Urban settlement 185,028 30.6 37.6 7.2 33.8 0.9

Vegetation 98,399 26.0 38.5 12.5 34.2 1.3

2015 Water 905 23.9 27.2 3.3 24.4 0.5

Open land 100,958 26.1 37.2 11.1 32.7 1.2

Hilly/rocky 73,047 24.3 35.8 11.4 30.8 1.6

Urban settlement 297,763 24.8 35.8 11.0 31.4 0.8

Vegetation 51,253 24.1 34.3 10.2 30.0 1.1

Italic values represents the lowest value of minimum temperature and
highest value of maximum temperature in different years with respective
land use class
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budget at various spatial scales including cities. LST is widely
helpful in various studies like climate change, evapotranspira-
tion, hydrology, vegetation, and urban heat island. With
change in LULC and LST, there is change in albedo of objects
on the earth which in result change the energy budget. It is
further recommended to conduct study to develop linkage
between four factors i.e., land use change, LST, energy, and
water.
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Abstract- In the past few decades, there was a rapid expansion of urban cities at a global scale which develops 

the need of monitoring the change in land use and urban settlement area. Remote sensing (RS) is a valuable tool 

to monitor and understand the causes responsible for Land Use Land Cover (LULC) changes. It can help in the 

development of city plans and environmental management. In urban areas, there are various factors like 

increasing population, developmental activities and migration which are further increasing the pressure on city 

resources and lead to urban expansion. The study is focused on understanding the land use change dynamics of 

Jaipur city. The LULC maps are prepared for different periods using Landsat-5 and Landsat-8 images for the 

years 1993, 2000, 2010 and 2015 using maximum likelihood classification method. Major changes are observed 

in the classes of urban settlement and open land of the study area. In this analysis, different types of indices like 

Normalized Difference Vegetation Index (NDVI), Normalized Difference Built-up Index (NDBI) and Soil 

Adjusted Vegetation Index (SAVI) are prepared to identify the vegetation cover, built-up areas of the Jaipur city. 

The analysis showed that there is an increase in urban settlement and a decrease in natural areas such as open 

land and vegetation in the city. 

Index Terms-Land use/cover, urban expansion, classification, NDBI, NDVI 
 

1. INTRODUCTION 

The half of the world’s population are urban dwellers 

and the urban population is expected to reach up to 

81% by the year 2030 (Montgomery, 2007). 

According to the World Bank (2011), the urban 

population has increased at a proportion of 28.3% in 

1950 to 50% in 2010. Urbanization is responsible for 

declination of natural vegetation cover; alteration in 

the type of land use; and some significant changes in 

the prevailing environmental and climatic conditions. 

RS and GIS techniques are important for 

comprehensive LULC mapping and detailed 

understanding of land use changes at various scales 

(Selçuk et al., 2003). NDVI has a vast application 

spectrum in the broad range of studies (Brandt et al. 

2015, Chen et al. 1998; Santos and Negri, 1997; 

Zhang et al. 2009). Tian et al. (2014) explained the 

different types of land use in India during the period 

1880-2010 using historical records and satellite data. 

Karanam and Babu Neela (2017) used the multi-

temporal data of Landsat TM data and calculated the 

BUI, NDVI, and NDBI in the urban area. Guha et al., 

(2018) used the Landsat-8 images and estimated the 

relationship between LST, NDVI, and NDBI of the 

Naples city in Italy. In semi-arid regions, it is of high 

importance to monitor vegetation to reduce the 

impacts of drought. SAVI vegetation index is of 

greater relevance than NDVI in these regions. The 

NDVI and NDBI are also useful to investigate the 

influence of vegetation and built-up on Urban Heat 

Island (UHI). Jayakumar & Arockiasamy (2003) used 

the remote sensing and GIS technique for LULC 

mapping and change detection in parts of Eastern 

Ghats of Tamil Nadu. The objective of the study is to 

identify different land use pattern and their change 

detection along with the development of indices to 

monitor changes in vegetation and built-up areas. 

Table 1 provides a list of some selected research work 

carried out in the Jaipur city. 

 

Table 1: List of studies carried out in Jaipur city 
Study Title Data used Area References 

Change Detection 

Techniques for 
Monitoring Spatial 

Urban Growth 

 

LANDSAT 

(MSS & TM) 

Jaipur  Gupta (2011) 

Estimate of Urban 

Sprawl and LULC 

Change using Remote 
Sensing and GIS 

Techniques 

 

LISS-II, LISS 

III & 

LANDSAT-
TM  

Jaipur  Sankhala & 

Singh (2014) 

Urban Heat Island and 

Land Use 

 

LANDSAT-7 

ETM+ TM 

Jaipur Jalan & 

Sharma (2014) 

 

2. STUDY AREA  

Jaipur city is well known as the Pink City and the 

capital of Rajasthan state. The city is located in the 

northeastern part of Rajasthan, located 26.92° N 

latitude and 75.82° E longitude with an average 

elevation of 431 m (Figure 1). The city of Jaipur has a 

mixture of built-up areas, low vegetation area, roads, 

and industries. In the year 2001, the urban population 

of Jaipur city was 2.3 million, which increased to 3.07 

million in the year 2011 (Census of India 2011). 

mailto:sureshchandra1987@hotmail.com
mailto:devesh.water@gmail.com
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Figure 1. Location Map of Study Area 

 

3. METHODOLOGY AND DATA USED 

3.1. Satellite Data Information 

In this study, Landsat 5 Thematic Mapper (TM) data 

of 27
th

 April 1993, 14
th

 April 2000 and 29
th

 June 2010; 

and Landsat 8 OLI  data of 23
rd

 April 2015 datasets 

are used for the preparation of LULC maps and the 

development of different indices of the Jaipur city. 

These images are downloaded from the Global Land 

Cover Facility (http://www.glcf.umd.edu/index.shtml) 

and (http://www.landcover.org/), United States 

Geological Survey (USGS) Earth Explorer 

(http://edcsns17.cr.usgs.gov/NewEarthExplorer/) and 

Glovis (http://www.glovis.usgs.gov). 

3.2. Image classification and accuracy assessment  

The supervised technique of image classification was 

used to classify images into five major categories i.e., 

Waterbody, Vegetation, Urban Settlement, Open 

Land, Hilly area/rocky area. The Kappa method was 

used to assess the accuracy of the classification using 

the samples sites from google earth. Kappa coefficient 

(k) for the image classification is as follows (Foody 

1992): 

 

 

3.3. Change dynamics 

A convenient way to assess the post-classification 

change dynamics is to identify the thematic change 

based on change statistics. ArcGIS software was used 

to calculate the thematic change and see the dynamics 

of land cover change of Jaipur City from 1993 to 

2010. The change dynamics are observed in the 

different years by giving different codes to land use 

for different period. Example of change dynamics for 

the period 1993-2000 is explained here. In the year 

1993, number code of 1,2,3,4, and 5 are assign to 

different land uses, whereas code of 8,14,20,26, and 

32 are assigned to land use for the year 2000 (Table 

2). The study considered the changes in valid classes 

which convey a significant change in the year wise 

land use. Table 2 represents the changes of classes into 

the different classes by the help of a spatial analyst 

tool in the ArcGIS software. Code 9 shows that there 

is no changes in the water body class and similar is the 

case for other classes (code 16, code 23, code 30 and 

code 37). On the other side, code 11 shows the water 

class changes in urban settlement class.  Only the 

areas with a change in land use are taken to visualize 

in the map and see the overall dynamic of change in 

the Jaipur city. 

 

Table 2: Change dynamics of different land use 

classes 

Class 

Name 

 

Code Water  Vegetation  Urban 

Settlement  

Open 

land  

Hilly/rock 

area  

1 2 3 4 5 

Water  8 9 10 11 12 13 

Vegetation  14 15 16 17 18 19 

Urban 

Settlement  

20 21 22 23 24 25 

Open land  26 27 28 29 30 31 

Hilly/rocky 

area  

32 33 34 35 36 37 

3.4. NDVI calculation 

Vegetation cover plays a fundamental role in 

minimizing environmental issues in urban areas. 

According to the Batista et al., 1997, the NDVI values 

ranges from -1 for non-vegetated areas to +1 for 

vegetation. For the NDVI calculation red band and 

visible spectrum band and the NIR band are used. The 

NDVI calculation formula is given in equation 2: 

 

     
                 

               
                                                 (2) 

3.5. NDBI Calculation 

NDBI is a widely-used index for estimation of built-up 

area. NDBI values are depending on the spectral 

signature, range from medium IR band to near IR 

band. This index is useful for human mapping 

settlements and surrounding constructions. The values 

of NDBI vary from -1 to +1 (Zha et al., 2003). The 

positive value indicates highly built-up areas, whereas 

the negative values represent other land cover types. 

Equation 3 shows the formula for calculating the 

NDBI. 

 

     
           

           
                                              (3) 

(1) 

http://www.glcf.umd.edu/index.shtml
http://www.landcover.org/
http://edcsns17.cr.usgs.gov/NewEarthExplorer/
http://www.glovis.usgs.gov/
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3.6. SAVI Calculation 

SAVI is used in areas where vegetative cover is low (< 

40%). The SAVI is calculated by using equation 4 

(Huete, 1988): 

 

                                           (4) 

where, L is a correction factor of the SAVI 

calculation. SAVI ranges from 0 to 1. Value 0 shows 

the very high vegetation cover and 1 shows the very 

low vegetation cover. If the L values come to 0.5, it 

shows the intermediate vegetation cover, and when the 

L value is equal to zero, the SAVI becomes same as 

NDVI. 

 

4. RESULTS AND DISCUSSION 

4.1. LULC and accuracy assessment of Jaipur city  

In this study, the Landsat-5 and 8 satellite data were 

used to classify the major land use classes, i.e. Water 

body, Vegetation, Urban Settlement, Open Land, Hilly 

area/rocky area. These major LULC classes were 

calculated for four periods, i.e. 1993, 2000, 2010 and 

2015 to understand the changes in LULC classes of 

different periods which is shown in Figure 2. The 

classified images were intended for the accuracy based 

on a random selection of the points for each period. 

The overall accuracy along with Kappa coefficients 

for all four years is given in Figure 3. 

 

 
Figure 2. LULC Classification of years (a) 1993 (b) 

2000 (c) 2010 (d) 2015 (Chandra et al. 2018) 

 

Table 3 shows the percentage changes in the various 

classes; the maximum positive change is shown in the 

class of urban settlement, i.e. 57.39%, that explains 

the urban area expansion. Open land was converted to 

different classes, but most of the area was turned into 

the urban settlement, and the open land shows the 

decreasing trend in the image classification, i.e. 45.84, 

39.48, 33.85 and 19.37%  in 1993, 2000, 2010 and 

2015 respectively. 

 
Figure 3. Accuracy assessment of the images in the 

different years (a) 1993 (b) 2000 (c) 2010 (d) 2015 

 

Table 3: Year-wise percentage changes in the 

different land use classes 

Class Name 1993  2000  2010 2015 

Water 0.09 0.98 0.19 0.17 

Vegetation 17.90 18.62 18.77 9.66 

Urban Settlement 13.54 28.07 35.31 57.39 

Open land 45.84 39.84 33.85 19.37 

Hilly Area 22.65 12.49 11.88 13.40 

 

Table 4 shows the class wise value changes of 

different land use when compared in different years. 

The urban settlement shows the maximum changes 

due to the growth of urban population and the count 

value of the urban settlement increases in all four 

images. Open land area converted into the other land 

use classes like urban settlement, vegetation, water, 

and hilly area. The vegetation cover pixel values and 

hilly area values show the maximum coverage in the 

area. Analysis of all the years assessed (1993 to 2015) 

show that the maximum change observed is one of 

open land to build–up area. Table also presents the 

change of one landuse to another and change matrix 

for different periods.  

 

Table 4: Thematic change dynamics of the different 

land use classes (W-Water, V-Vegetation, US-Urban Settlement, OL-

Open Land, HA-Hilly Area) 

Year 1993-2000 
Reclassify 

Values  

Year  2000 

 

8 14 20 26 32 

Class 

Name 

1993 W V US OL HA 

W 1 403 0 45 0 0 

V 2 2695 48657 15179 16944 10353 

US 3 968 2389 65835 359 1420 

OL 4 107 35711 45296 149778 9439 

HA 5 986 10857 20817 41812 44271 

 

Year 2000-2010 
Reclassify 

Values  

Year  2010 

 

8 14 20 26 32 

Class 

Name 

2000 W V US OL HA 

W 1 749 991 1508 76 1835 

V 2 83 50061 15805 27382 4283 

US 3 111 11537 116602 11790 7132 

OL 4 32 28781 43646 128201 8233 

HA 5 1 7029 7467 10150 40836 
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Year 2010-2015 
Reclassify 

Values  

Year  2015 

 

8 14 20 26 32 

Class 

Name 

2010 W V US OL HA 

W 1 744 101 54 0 77 

V 2 108 29862 43815 15799 8741 

US 3 6 2225 177684 2861 2240 

OL 4 21 12791 69159 78484 16885 

HA 5 1 7029 7467 10150 40836 

 

Year 1993-2015 
Reclassify 

Values  

Year  2015 

 

8 14 20 26 32 

Class 

Name 

1993 W V US OL HA 

W 1 357 71 6 0 14 

V 2 477 16045 51091 14405 11773 

US 3 58 1055 68093 390 1374 

OL 4 2 21560 139537 65543 13478 

HA 5 4 11892 41950 21166 43563 

 

The urban settlement shows the maximum changes 

due to the growth of urban population and the count 

value of the urban settlement increases in all four 

images. Open land area converted into the other land 

use classes like urban settlement, vegetation, water, 

and hilly area. The vegetation cover values and hilly 

area values show the maximum coverage in the area. 

Analysis of all four years (1993 to 2015) showed that 

the maximum change observed is one of open land to 

build–up area which is represented by the color 

yellow. 

 

ArcGIS software was used to reclassify the image, in 

this process the old value of the land used 

classification remained the same, and new values were 

changed according to the different classes. Figure 4 

shows the thematic change dynamics of different land 

use classification in the year 1993, 2000, 2010 and 

2015 and these land use changes show an increase in 

the urban area of the Jaipur city. 

 

 
 

Figure 4. LULC Reclassify value change (a) 1993-

2000 (b) 2000-2010 (c) 2010-2015 (d) 1993-2015 

 

Different color coding showing the different land-use 

classes like yellow color indicates the urban 

settlement; the blue color shows the water body etc. 

The study is mainly concerned with evaluating the 

expansion of urban settlement in the Jaipur city.  

4.2. Changes in Normalized Difference Vegetation 

Index (NDVI) 

In this study, NDVI was calculated for different 

periods, i.e., 1993, 2000, 2010 and 2015. NDVI values 

range from -1 to +1 and different geographical feature 

shows the different NDVI values. The different layers 

were classified to extract the different vegetation 

cover of Jaipur city. The extracted layers of NDVI 

were spatially compared with the color composite 

image of Landsat-5 and Landsat-8. The range of 

NDVI in the year 1993 was -0.01 to 0.71, the year 

2000 was 0.63 to -0.01, the year 2010 was 0.04 to 0.56 

and year 2015 the range of NDVI was -0.24 to 0.70 

(Figure 5). The larger NDVI value shows the good and 

massive density of vegetation. The negative to zero 

values range of NDVI indicate minimal vegetation.  

 

 
Figure 5. NDVI map of Jaipur city of the year (a) 

1993 (b) 2000 (c) 2010 (d) 2015 

4.3. Changes in Soil-Adjusted Vegetation Index 

The spectral indices to be calibrated and the variations 

of soils are normalized and do not affect the 

measurements of the vegetation canopy. These 

improvements to NDVI are convenient because SAVI 

accounts for variations in soils. For this study, SAVI 

was used to see the vegetation area in the city like 

NDVI but it is used in areas where vegetation cover is 

low (< 40%). In the year 1993, the SAVI was -0.005 

to 0.50, the year 2000 was -0.005 to 0.44, the year 

2010 was 0.024 to 0.43 and in the year 2015 the SAVI 

was -0.118 to 0.52 (Figure 6). 

 



International Journal of Research in Advent Technology, Vol.6, No.11, November 2018 

E-ISSN: 2321-9637 

Available online at www.ijrat.org 
 

3164 

 

 
 

Figure 6. SAVI map of Jaipur city of the year (a) 

1993 (b) 2000 (c) 2010 (d) 2015 

4.4. Changes in Normalized Difference Built-up 

Index 

NDBI has been used for mapping of urban built-up 

areas by using the Landsat-5 and Landsat-8 data. The 

main advantage of using NDBI is the unique spectral 

response of built-up area and other land covers. In the 

Jaipur city, the NDBI varied from -0.55 to 0.5 for the 

all the considered years. Figure 8 shows the increases 

in the built-up area in the city, in the year 1993, the 

NDBI was -0.55 to 0.22, in 2000 it was -0.50 to 0.50, 

in 2010 it was -0.32 to 0.26 and 2015 the NDBI was -

0.55 to 0.34 (Figure 7). 

 

 
 

Figure 7. NDBI map of Jaipur city of year (a) 1993 

(b) 2000 (c) 2010 (d) 2015 

 

5. CONCLUSION 

This study shows that the city of Jaipur is expanding, 

which in turn may be the result of increasing city 

population and other economic activities. The open 

area and vegetatation area are converted into the urban 

area. In this study using Landsat 5 and Landsat 8 

image of the year 1993, 2000, 2010 and 2015 were 

used to evaluate the relationship between LULC, 

NDVI, NDBI, and SAVI of the Jaipur city. The 

conclusion drawn from the study conducted showed 

that the maximum percentage of the open land class 

was converted to urban settlement, consequently 

leading to an extension of urban land. This conversion 

rate was amplified from 2010 to 2015. The rate of 

change from vegetation class to urban settlement was 

constant throughout the study period except the year 

2015. The urban settlement has increased and the 

values of NDVI and SAVI have decreased in the city 

due to the loss of vegetation area and urbanization. 

Urbanization is the primary driving process of land 

cover changes. 
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