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FEMALE EDUCATION IN COLONIAL PUNJAB
A CASE STUDY [1849-1947]

Hardeep Kaur

as been made o study the development of

female education in Colonial Punjab. We know that education was one of the

instruments by which colonial power sought to maintain and strengthen their
f Punjab to the British Empire

romote female

Abstrzacts In this paper an atiempl h

domination over colonies. After the annexation 0
any schools and colleges o p

in 1849, Britishers established m
colonial authorities

and financial support of the

aducation in Punjab. The moral
n. But reformers of

was considered essential to the spread of female educatio
Punjab were not happy with the idea of Christian instructions in the schools and

colleges. Punjab was lagging behind other presidencies in the field of education.
Howeaver, it was the untiring efforts of the socio-religious movements like Arya
Samaj, Dzv Samaj, and Singh Sabha etc. in tl‘le lare 19th cemury\ and 20th
century that made female schooling available even to the remole areas of Punjab.

Female education was considered the best medium for the women empowerment
an education movement = was started for the

and emancipation. Thus,
Punjab which gave birth to new class of

development of female education in

educated people.
Key Words: Female Education, Colonial Punjab, Colonial authorities, Socio-

religious movements, women empowennent and emaacipation The Punjab was

annéxed (0 t{h'eBﬁlish Empire in 1849. Before its annexation, the education
system prevalent in Punjab was indigenous, The education imparted in the
schools was more religious than secular in character and there was no institution
in Punjab for higher leaming, Pathsalas, Qui‘an and Gurumukhi schools were the
'c'enters of ‘instructions for Hindus, Muslims and Sikhs respectively. In these
schools, only religious education was given, There were different types of
~ education for different purposes. For example, instructions in Persian were for
government services, instructions in Arabic, Sanskrit and Gurumukhi were for

r s i "
ehg_xous' purposes ele. Persian schools were called Makitabs, Arabic schools were

# A vl > X - . . ’
Assistant-Professor of History, Khalsa College for women, Sidhwan khurd.
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called Madrasas, Hindus schools were called Pathshalas and Gurumukhi scho
were called Gurdwaras and Dharamsalas, emale education was very e
limited to the wealthy families. It was informal, practical and religious. It v
limited to domestic knowledge. There were no separate buildings for gis
Social evils like child marriage. Purdah system and conservatism of the peoy
were some of the causes for the low education among females. Befc
annexation, the British East India Cmn;'):my did not pay much attention (o !
cause of women education. Although in 1835, cmphasis was given (o fem
education but not a single pie out of the educational grant of 1835 was spent
girl’s education. According to Leitner, there were 17 indigenous schools
Punjab.'

After annexation: After annexnlioh, female education received concern by !
Britishers, Christian missionaries and socio-religious movements but the effc
of the socio-religious movements is considered indispensable in the field
female education. Almost all socio-religious movements tried to emancipate ¢
empower women. The issues relating (o women were the main concemn for the
movements. These socio -religious movements led a crusade against the soc
evils persisting in the society. They underlined the necessity for the spread
education among females. Female education was considered the best medium
women emancipation and empowerment. Of course girl’s schools were oper
by the colonial government in Punjab but these were unable to attract girls
high castes. Socio-religious movements made schooling available even in 1
remote areas of the Punjab. They also established some sound institution
higher education. It is true that English education in India has its foundations
19 century. It was due to the efforts of Britishers, missionaries and soc
religious movement that female education reccived impetus. The followin g tal

shows the literacy rate in different provinces in the year 1901.°

| | Literacy rate | Male % . | Female%
1 | Madras [11.9 09
2 | Bombay [ 116 0.9 \
3 I Bengal . [ 10.4 0.5 A\
4 [Bemr [ 8.5 0.3 \
5 | Assam 6.7 0.4 3
6 _| Punjab 6.4 0.3 LK
7 IUniled Provinces 57 0.2 ‘ \"\\
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Christinn missionnrics: Aller the Punjab had been annexed; a flood of
Christian missionaries, with the blessings of the Btitish Govt. established their

centers at Amuitsar, Lahore and Peshawar, The Christian missionaries were the
first non- govt. agency in the field of education. The role of missionaries in the
spread of female education cannot be ignored. Modern education among women
in initial stages was promoted by missionarics. American Presbyterians, The
Church of England, The Church of Scotland, and Baptists Catholics were the
missionaries. Missionaries made huge investment in education along with the
govemment grant- in -aid scheme. American Presbyterians established an
elementary school for girls at Ludhiana in 1836, Jalandhar in 1852.The Christian
Mission society opened girls schools in Amritsar, Kangra, Jandiala and Narowal.
They established the Alexandria High school for Gitls and also a middle school
for girls in Amritsar in 1878. A mid-Wifery school was opened in Amritsar in
1866.In 1879, Kinnaird high school was started in Lahore. Thus, role of female
missionaries for the spread of female education cannot be neglected.?

’ Name of various Mission Societies Men Women
1 Society for propagating Gospel 82 72
2 Church Missionary Society : 130 146
3 Church of England Zenana Missionary Society 1152
4 Society with smaller no’s of missionaries 43 100
Total 255 470

They made special efforts to reach upper caste women through Zenana visiting
house to house. Although spreading Christinity was their main motive, they
started first girl’s schools in Punjab. The names of some prominent female
missionaries were: Mrs. Fitzpatrick, Mrs. Emslie, Mis. Mullens and Miss Clay.
Less than 15 years after its annexation, there were more than 30 Europeans
women educating the ‘natives’ in Punjab. In 1900, there were 349 girls schools
of which Kinnaird school, Alexandria school [Amrilsar]l._ Dufferin School
[Lahore], Queen Mary School were opened for girls. In 1913-14, college classes
were started in Kinnaird High school and in 1914-15, Queen Mary School was
given the status of Degree College. In 1916, an alternative scheme leading up to
school examination was issued by the education departmem.. Physiology.
Hygiene and Domestic economy were included as optional subject for girls
Liberal concessions were given to the girls’ students-- Scholarships and Free
Boarding. The Punjabis responded to the Christian missionaries by launching:

their own educational programme in the Province.*
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Indigenous efforts of Hindu Reformers Bralimo Samaj: Raja Ram Mohan
Roy established Brahmo Samaj in 1828 in Bengal. A branch of Brahmo Samaj
was opened at Lahore in 1864 and 1872 .Brahmo Samajist stood for western
education and freedom of press. They worked for the upliftment of women and
were in favour of female education. They opened Anglo-Vernacular Girls
School at Lahore in 1885.Besides reading and writing girls were taught the
useful art of sewing and knitting.
Arya Samaj: Arya Samaj was founded by Swami Dayanand Saraswati in 1875
in Bombay. A branch of Arya Sumaj was opened in 1877 at Lahore. Arya
Samajis played an important role for the spread of female education in Punjab.
They opened many Schools and colleges in the province. They opened many
Girls schools in Amritsar, Jalandhar and Lahore by 1885.The Ferozepur Samaj
had organized a successful girl's school by 1889.The Arya Samajis of Gujarat
and Jalandhar districts quickly followed the Ferozepur model. Arya Putri
Pathsalas was opened in Abohar in 1903-04; Arya girls’ middle school was
opened in Moga in 1921.In the field of higher education for women, an
advocator of the education of girls, Lala Dev Raj announced in 1892 that the
Jalandhar Samaj intended to establish a girl’s high school., a Kanya
Mahavidhayala. The Kanya Mahavidyalaya became the source of inspiration for
new teachers. By 1906, it enrolled 203 students, in all grades and ashram housed
105 students, a mixture of unmarried, martied and widow women. The girls who
graduated from Kanya mahavidyalaya later on began their own schools. It was
due to the efforts of Arya Samaj, a respectable profession for women grew up in
_the nineteenth century. In the twentieth Century, Arya Samaj started many other
schools for the spread of women education. Ludhiana Samaj started an Ashram

' for the Widows and a female Vedic school. The Ferozepur Samaj had organized

a successful girl’s school. Other Gitl’s schools started by the various Arya

Samajis were Arya Putri pathsalas, Abohar[1903-04], Arya girls middle school,

Mogal 1921}, G.M. Arya Girls ‘primary school, Patti, Amritsar[1933], Sain Dass

A.S. Girls® High school, Jalandhar [1942], Shri Banwarilal Vedic middle Kanya
pathsala, Abohar (1944]. Various Arya samajis founded girl's schools all over
the Punjab but Jalandhar Doab led all other areas. Lala Sunder das, Lala Kushi
Ram, Lala Ralla Ram were some Arya samajis who were strong advocators of
female education.”

Dev Samaj: Dev Atma, a great reformer of Hindu society, founded Dev Samaj
in the year 1887. Like other social reformers Dev Samaj opposed social evils of
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o social reformers, The Dev Samai inetitn:
» educati Sama) institutions not onl ‘ ’
ucation, but also inculcated moral y provided high standard
Lk ; ated moral ¢t » , i
meouraged women education and ture of the highest quality. 1t
L ———— opened co-education school in Moga on 29
-The contribution of Dev Samaj in the
Jlearly indicated b amaj in the field of women education is
ated by the fact that the first High scl $eofe f :

spened by Dev b : gh school for Girls in Punjab was
a1 samaj in Ferozepur, This school later on developed into a Post

X e » al 3 . 2
gt Tt ollege and Training Institute. This School produced the First
d. B.S, in the Punjab, Who later on became the Principal of the Lady Hardinge
Medi : "

edfcal College, Delhi. It established 2 colleges for women, one in Lahore and
sne in Ferozepur. At the close of 1920. Dev samaj was running 27 education
nstitutions. Most of these institutes were for girls and established in villages.
The society also opened 2 Nari ashrams for education and training of elderly

e | that the Tuture of the women lay
ucation chief plank of his socic

vomen.® _
Santana Dharma: Sanatanists were the first among Hindus who established
Sanskrit and Vedic Institutes and promoted Hindi as the language of education
ind administration. Sanatam Dharamis established Sanatam Dharma Pratinidhi
abha Punjab at Lahore in 1917. Its aim was to set up local Sabhas, high schools
ind Pathsalas. It established an Education department. It established a number of
>utri Pathsalas for girls. Putri Pathsalas were up to the Primary level and laid
>mphasis on religious instructions. Majority of Putri Pathsalas were in Shahpur,
928, there were 83 Putri

Multan, Attock and Ferozepur.. In 1

Sujarat, Jhelum,
o established widow homes to make

sathsalas in the Punjab. Santanamis als
~vidows financially independent by teaching them sewing and stitching.’

Radha Soamis: Radha Soami Satsang was founded by Shiv Da)"al alias Soami
saint of Agra in 1861. The Radha soami leaders of different centres
¢ most praise worthy effort towards the
dha Soami Satsang Sabha Dayal Bagh at
ation of the girl child. It opened Prem
taught in the institution were Arts,

Home Science and Music Education, Women's Training College was

science,
sstablished in 1947..In this college, Vocational courses were taught. Another
lere needle work was

nstitute called Silai Vibagh was established in 1939 w

li, a
sreached the concept of equality. Th
mprovement of women was of the Ra
Agra. It took steps towards the educ

Vidyalya in the year 1924 and the subjects

aught to the girls.*
ndigenous:efforts of Sikh Reformers
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illng‘h ?abhns: S.ingh Sabha movement played a vital role in promoting female
Sa:::u;l:“:;l: g::;‘e‘u;:l ;;I‘"::l:nll; L‘flllCﬂlilm il‘l the Sin g'h Sabha movement were
un a. Baba Khem Singh Bedi, Sardar Harbans Singh.

and B1?m Taklt Singh. However, the greatest advocator and promoter of female
t‘rducauon was Bhai Takht Singh and Bhai Nihal Singh.They emphasised the
importance of female education to improve the condition of their community.
For this purpose. in 1892, a Sikh Kanya Pathsala was started at Ferozepur under
the supervision of Bhai Takbat singh. Later on, it emerged as a popular Sikh

institution for women in and outside the Punjab. Chief Khalsa Diwan was set up

in 1902. Chief Khalsa diwan also worked for the spread of education. Its grealést

achievement in the field of education was its educational committee. Educational

committee held educational conferences every year at different places of Punjab.

As a result, educational movement was started. The conference showed deep
It opened 1 college, 4 High schools.25 Middle

interest in women education.
(he women participation in the

schools, 150 Primary schools for Girls. Gradually,
e started. By the Year 1947, there were 340 schools

Sikh educational -‘conferenc
w Ashram

[primary, Middle and high schools]. 5 Boarding houses, One Wido

and 2 Girls college in the different districts of Punjab." Most of these institutions

were Located in Central and westermn Punjab. :

Indigenous cfforts of Muslim Reformers
_The position of Muslim women W

n and female education very
ion received attention

as worse. The Muslim responded 10
jate in the 19th century. Therefore,
very late. Of course. the no.
olleges was-very small.due to Purdah
157,000 males and 6101 females were

ad the lowest % of those receiving

English educatio
the problem of female educat
of Muslims girls attending schools and ¢
According to 1881 census, about
under instruction in Punjab. Muslim women h
instruction, S%compared to 8. 9% of other religions."

Aligarh Movement: Sir Syed Ahmed Khan founded Aligarh movement, He was
vour of female education. The actual lead in the realm of female education
Sheikh Muhammad Abdullah. He shaped the
a vital role for the future of women's
arh school] with enrolment of 6
College and in 1930 it becume

- system.

in fa
by Aligarh movement was led by
Women’s education movement & played
education. He started a tiny girl’s school [Alig
students. In 1929, the school became Intermediate
Women’s College affiliated to Aligarh University.'" Ahmediya movement: It
was started in 1880s at Qadian, also favoured women education. The first girl's
school was established at Qadian in 1928, The Muslims reformers started




o .
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orgamzing the Mohammadan educational conference i the fate 19 century. *
annual sessions of Muhammadan Educational conference ‘ ek “'lc
1918. About 600 women attended this meeti ic were het m- pahore 2
s meeting which shows the interest of
Women to spread education. The Musli igi B
\ . € . uslim religious movements and Anjumans
playet.l an important role in promoting female education, In 1873, Anjuman was
established in Amritsar named Anjumans-i-Amrilsar which aimed at the
propagation of religious and western education, social welfare of the Muslims of
Punjab. Anjumans played an important rolé in female education. Anjuman-i-
Himayat-Islam, Lahore started 5 schools for girls under the management of local
leadérs in 1885 at Lahore. Initially, these schools imparted ¢ducation up (0
primary level and by 1897 these schools were upgraded o the middle standard.
Schools were also openied for Muslim girls at Amritsar and Batala," Similar
schools were opened by Anjuman-i-Islamia Btala and by several other Muslim
societies as well. Hence, the Muslim Anjumans evoked general awareness of
feminine awareness and prosperity in the Colonial Punjab.

Conclusion
In conclusion, we can say (hat socio-religious movements in Punjab had

played most significant role in the promotion of female education. They opened
many schools and colleges for girls in different parts of Punjab. In Punjab,
although the major efforts were made by Arya Samaj and Singh Sabha, yet the
role of other socio religious movements like Dev samaj, Brahmo samaj, Radha
‘Soamis and Sanatam Dharmis cannot be ignored. They opened educational
institutes in even remote parts of Punjab. Cities like Lahore, Amritsar,
Gurdaspur, Ferozepur Jalandhar etc. were developed as educational hubs. Today
also these towns ‘of Punjab are having 4 no. of educational institutes.
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ABSTRACT

This paper provides an overview of digital scholarship and digital humanities, two related but
distinct fields that leverage digital tools and methods to enhance and transform scholarship and
engagement with the humanities. The paper expldres the history and development of these fields,
their key characteristics, examples of digital scholarship and digital humanities projects, and their
benefits and limitations. The methodology employed in this paper involved conducting a
comprehensive literature review, analyzing scholarly articles, books, and reports published
between 2010 and 2023, The findings reveal the transformative potential of digital technologies in
reshaping humanities research, the importance of interdisciplinary collaborations, the ethical

_ considerations in digital scholarship and digital humanities, and the impact of these fields on

academia and society. The paper also discusses the challenges and opportunities facing digital
scholarship and digital humanities, Overall, this paper highlights the importance of digital
scholarship and digital humanities in shaping the future of scholarship and society in the digital
age, providing ihsights for researchers, educators, and practitioners in these fields.
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ABSTRACT-
Dr Rupesh Gaur This paper provides an overview of digital scholarship :_m.d digital
Librarian, Indira Gandhi National College humanities, two related but distinct ficlds that leverage digital tools
Ladwa, Kurukshetra, India and methods to enhance and transform schol?rshlp and engagement
gaurrupesh@gmail.com with the humanitics. The paper cxplores.lh'e history and dcveloprn_ent
ORCID ID: 0009-0001-3830-5059 of these fields, their key characteristics, examples of digital

scholarship and digital humanities projects, and their bene:ﬁts and
limitations. The methodology employed in this paper involved

Dr. Mahipal Dutt conducting a comprehensive literature review, analyzing scholarly
Librarian, Khalsa College for Women, articles, books, and reports published between 2010 and 2023. The
Ludhiana, India findings reveal the transformative potential of digital technologies in
librarianmd@gmail.com reshaping humanities research, the importance of interdisciplinary
ORCID ID: 0000-0003-3409-9355 collaborations, the ethical considerations in digital scholarship and

digital humanities, and the impact of these fields on academia and
society. The paper also discusses the challenges and opportunities
facing digital scholarship and digital humanities. Overall, this paper
highlights the importance of digital scholarship and digital humanities
in shaping the future of scholarship and society in the digital age,
providing insights for researchers, educators, and practitioners in these
fields.

Keywords: Academics, Challenges, Digital Age, Digital Humanities,
Digital Scholarship, Digital Tools, Interdisciplinary Collaboratio
Opportunities. =

INTRODUCTION

Digital scholarship-and digital humanities are two fields that have gained
significant attention in recent years as the use of digital technologies
continues to permeate various aspects of academic research, teaching, and
learning. These fields harness the power of digital tools and methods to
enhance scholarship, explore human culture and society, and engage with
diverse audiences in innovative ways. While digital scholarship focuses on
leveraging digital technologies to advance research and scholarship, digital
humanities specifically investigates humanistic topics through the lens of
digital methodologies,

The rapid evolution of digital technologies has transformed the research
landscape, enabling scholars to access vast amounts of information,
analyze complex data sets, and collaborate across disciplines in ways that
were previously unimaginable. With the proliferation of digital resources,
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sights,  ang present their findings in their key characteristics, present examples of
CEaging and aeoessible format, notable projects, discuss the challenges and
In order to 8ain a comprehensive understanding Opportunities they present, and reflect on their
of digital Scholarship ang digital humanities, it potential impact on academia and society.
IS essential o examine thejr definition, Through this exploration, we aim to shed light
evolution, characteﬁstics, projects, and the on the dynamic and transformative nature of
challenges ang OPportunities they present. This digital scholarship and digital humanities,
Paper aims to provide such gap exploration, highlighting their role in shaping the future of
drawing on g selection of scholarly articles, scholarship and knowledge production in the

books, and Teéports published between 2010 and digital era.
2021. _By Conducting 3 literature review and REVIEW OF LITERATURE

Seeks to shed light on the transformative The litf:fatu‘re on digital scholf:lrshxp and digital
potential of digital technologies,  the humax.ntles IS extensive, covering a broad range
interdisciplinary nature of these fie] ds, the of topics related to these fields.

ethical considerations involved, and the impact‘ Some of the cearliest works on digital
they have on academia and society. » scholarship and digita] humanities date back to
The metho dology employed in this paper th-e 1990s, when the internet began to gain
involves a Systematic review of the literature, Widesp reag adoption.  For cxample,  John
gathering relevant sources that offer insights Unsworth® explored the fundamental et
into the definition ang evolution of digital and tools used by scholars in the humanities,
scholarship  and  digital humanities, By and how these could be supported el
€xamining a diverse range of perspectives and enhanced by digital technologies.

case studies, the paper ajms to present a The “computational tum" in the digital
comprehensive overview of the field, capturing humanities, a5 discussed by Berry (2011),
its multifaceted ‘nature " and highlighting jts marks a shift towards using  computational
significance in the digital age, methods and technologies for analysis and

The findings of this Paper will contribute to 5 'interpretaAtion. Liu (2012) explores  the

deeper understanding of digital scholarship and Intersection of digital humanities ang cultural

digital humanities, providing researchers, criticism, emphasizing the need to bridge the
" educators, and Practitioners  with valuable ~ 83P between digital and cultural scholarship,

insights into the evolving landscape of these ~ Rockwell ang Sinclair (2012) introduce the
fields, By exploring  their characteristics, concept of Computer-assisted interpretation and
projects, challenges, and Opportunities, this  thick mapping, demonstrating how digital too]s
Paper aims to  inform current and futyre enable new forms of analysis and interpretation,
Practices, foster - interdisciplinary
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Svensson  (2016) cxamines the  digital
humanitics as a form of digital culture,
emphasizing the reciprocal  relationship
between digital technologies and humanities
rescarch. Presner, Shepard, and Kawano (2014)
discuss hypercities and thick mapping as
examples of digital tools that facilitate multi-
layered analysis of cultural and historical data,

The collaborative nature of digital humanities
projects is highlighted by Burdick et al. (2012),
who  cmphasize  the  importance  of
interdisciplinary  collaborations and the
integration of technology with traditional
humanities disciplines. Spiro (2012) explores
the values and ethics within the digital

humanities, emphasizing the need for critical
reflection and responsible practices.

Nowviskie (2016) contextualizes the digital
humanities ~ within  the  Anthropocene,
highlighting its potential for addressing
environmental concerns and  promoting
sustainable research practices. Terras; Nyhan,
and Vanhoutte (2013) provide a comprehensive
collection -of essays that offer diverse
pcrspectivés on defining digital humanities.

Since then, many academics have played a part
in advancing and broadening the scope of
digital scholarship and digital humanities.
Specifically, the establishment of digital
humanities as a separate field of study has
resulted in a surge of research centered on the
ways in which digital technologies and the
humanities intersect. Some notable” works in
this area include Matthew K. Gold'sError!
Reference source not found. edited volume
"Debates in the Digital Humanities" (2012) and
Tara McPherson'sError! Reference source not
found. "Media Studies and the Digital
Humanities" (2014),

In the last few years, there has been an
increasing focus on the obstacles and
possibilities confronting digital scholarship and

digital humanities. The report titled "Digital
Scholarship in the Humanities: An Exploration
of the Changing Research Ecosystem,” which
was released in 2019 by the Council on Library
and Information Resources (CLIR) and the
Digital Library Federation (DLF)8, emphasized
the importance of enhancing collaboration and

providing support for digital scholarship and
digital humanities projects.

Other works have focused on specific aspects
of digital scholarship and digital humanities,
such as data management, digital pedagogy,
and the ethics of digital research. For example,
Melissa Terras'sError! Reference source not
found. "Digital Images for the Information
Professional" (2008) explores the use of digital
images in cultural heritage institutions, while
Roopika Risam'sError! Reference source not
found. "New Digital Worlds: Postcolonial
Digital Humanities in Theory, Praxis, and
Pedagogy" (2018) examines the intersection of
digital technologies and postcolonial studies.
Tweetorials that are educational in nature
should be taken into account as digital
scholarship and provide a method for
evaluation that committees responsible for
promotion can utilize while appraising a
tweetorial created by an individual4.

The significant increase of publications in DH-
over last six years (2015-2020) is observed and
USA, UK and Germany emerged as the major
research contributor.

Overall, the literature on digital scholarship and
digital humanities reflects the growing interest
and importance of these fields, as well as the
need for continued research and collaboration
to address the challenges and opportunities they
present,

OBJECTIVES OF THE STUDY

The paper aims to provide a comprehensive
understanding of digital scholarship and digital
humanities and their relationship with each
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other. It is intended for scholars and researchers
who arc interested in exploring the use of
digital technologics in advancing research and
scholarship, as well as for educators  and
students who are interested in exploring new

methods and techniques for studying human
culture and socicty,

Principles

Digital scholarship and digital humanitics
cneompass a wide range of principles and
practices that  ytjlize digital tools ang
methodologies to conduct research, analyze
data, angd communicate knowledge in the
humanities ang social sciences, While the field
is continuously evolving, here are some specific
principles that are often associated with digital
scholarship and digita] humanitjeg:
Interdisciplinary: Digital scholarship

humanitieg encourage

Collaboration across disciplinary

earchers from various

Such gs history, literature,
€Y, and computer science, come
together to explore research qQuestions
using digita] methods and approaches.
This interdisciplinary approach fosters
new insights and perspectives.

sociolo

scholarship emphasizes openness and
accessibility. It €ncourages scholars to
share their research data, methods, and
findings openly, enabling others to
verify, reproduce, and build upon their
work. Open access publishing, open
- data, and open-source software are

central to the ecthos. of digital
humanities, |
Data-Driven Research; Digital .

scholarship involves the use of large-
scale datasets and computational tools

for analysis. Researchers utilize data_

mining, text analysis, network analysis,
’

and other compuytg

Openness ang Accessibility: Digital |

CXtract patterns, Uncoy,

ey
ECNCRAlE New know e, ~8hts '\

: 8C. Thi, ' ng
driven approach allowg fols dat,_

interpretations and discoverics

Visualization and
D.Igllil'l | humamties emplo,
visualizations, multimediy, ang
interactive technologies to ¢nhance the
presentation  an Communication of
research findings, Visualization tools
enable researchers to explore complex
data  visually, making patterng and
relationships  more comprehensible,
Interactive  platforms and websites

Representatim.

cngage audiences and encourage
participation,
Collaboration and Conimunity

Engagement: Digital 'scholarship thrives
on  collaboration apg community
engagement.  Scholars  often work
together in teams, forming partnerships
with libraries, museums,  cultura]
institutions, and communities,

Collaborative projects foster shared
€Xpertise, resource

collective problem-solving, amplifying
the impact of research,

Long-Term Preservation and
Sustainability: Digital
emphasize the long-term preservation
and sustainab'ility of digita] resburces.
Scholars strive 1o ensure that digital
projects and datasets remain accessible
and usable for future generations, They
employ  best  practices: for data
management, metadata standards, anq
digital preservation strategies,

Ethical Considerations: Digital
scholarship raises important ethical
considerations. Scholars must address
issues  such as privacy, consent,

humanitjeg
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representation,  and  power dynamics
when working with digital sources, data,
and communitics. They should be
conscious of bias, inclusivity, and the
cthical implications of

mecthodologics and interpretations.

their

These principles form a foundation for the
practice of digital scholarship and digital
humanities, guiding researchers in  their
endeavors to explore and understand the human
experience  through = the lens of
technologies and methodologies.

Digital Scholarship

digital

Digital scholarship refers to the usc of digital
technologies and tools to enhance research,
teaching, and learning in various academic and
non-academic settings. It involves using digital
resources to create, share, and analyze data and
information in néw and innovative ways.

Digital scholarship encompasses a wide range
of activities, including digitization, data
visualization, text mining, and social network
analysis®®. The goal of digital scholarship is to
advance scholarship and research by utilizing
the capabilities of digital technologies to
improve  efficiency, accessibility, and
collaboration among scholars.

One example of digital scholarship is the
digitization of historical documents and
archives. By digitizing these materials, scholars
can analyze and interpret them in new ways,

such as using text mining to identify patterns"

and themes across large datasets. Another
example is the use of data visualization tools to
present complex data in an easily
understandable format, allowing researchers to
identify trends and patterns that may not be

immediately apparent through traditional
methods.

Digital scholarship has the potential to
transform the way scholars conduct research
and collaborate, ultimately advancing the field

of academia as a whole®', 1t can increase access

to  resources,  facilitate interdisciplinary
collaboration, and promote the creation of new
knowledge through the use of digital tools and
techniques.

History and development of digital
scholarship

The history of digital scholarship dates back to
the 1940s, with the development of electronic
computers, but it wasn't until the 1980s and
1990s that it started to gain momentum. Early
projects included digitizing works of Thomas
Aquinas and ancient Greck and Roman texts,
paving the way for the use of digital
technologies in the humanities and social
sciences. In the carly 2000s, digital scholarship
expanded to include new methods and
techniques, such as data mining and analysis,
leading to the development of new fields of
study like digital humanities. Today, digital
scholarship continues to evolve with the
development of new tools and technologies that
enable innovative research and collaboration,
transforming academia as a whole.

Characteristics of digital scholarship

Digital scholarship has several characteristics
that distinguish it from traditional scholarship.
These characteristics include: '

Use of digital technologies: Digital scholarship
utilizes digital technologies- and tools to

enhance research, teaching, and learning.

Interdisciplinary: Digital scholarship often
involves collaboration between scholars from
different disciplines, such as computer science,

information science, and humanities.

Collaboration: Digital scholarship is often
collaborative, with scholars working together to
create, share, and analyze data and information.

Openness: Digital scholarship - emphasizes
openness and sharing, with scholars making
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their research and data available o others

throu
1g8h open access platforms ang I'epositorics

Innovation:

Digital :
- al scholars e dis L
innovation ship  encouirages

and the develg
. . pment of new
and techniques * for rese "o

. 'u’C' H { v
Ieammg. arch, - teaching, and

Data-driven: Djp;

dm,a duvc.n. Digital scholarship is often data-
len, wul} scholars using digital tools o

analyze and Interpret large datascts,

Eﬁ'iciency:
efficiency of research and teaching by enabling

available to a wider audience, including those

who may not have had access to traditional
scholarly resources,

Impact: Digital scholarship has the potential to
have a greater impact on society and culture by
enabling scholars to conduct research that is
more relevant and responsive to contemporary
issues and challenges.

Overall, the characteristics of digital
icholarship reflect the ways in which digital
echnologies have transformed the resear.ch,
saching, and learning landscape, enabling
-holars to work collaboratively, access an_d
1alyze large amounts of data, a'nd makf: their
search and data available to a wider audience.

igi ip projects
xamples of digital scholarship proj =
the examples of digita

. are . . . ”
"lkl)v::}’ugp projects across various disciplines:
10larsh "

us digital scholarship projects

ble 1: Vario

An online Jibrary that allows

> Digital a vast
g users to  ACCCSS ial
slic Library collection of digital materials,
ymerica

(DPLAy
[ such

Trust Digital

"]llscums
the United

An online storage facility thas

containg millions of books

Library and various other materialg
gathered  from libraries
globally. It provides access to
out-of-print and hard-to-find
books that would otherwise
be inaccessible to
researchers.

The Stanford An online encyclopedia that

Encyclopedia | provides authoritative articles

of Philosophy |on a wide range of
philosophical topics.

The A digital repository of
Archaeology of | archaeological data from

the Americas
Digital Library

North, Central, and South
America. It provides access

to primary data from
archaeological  excavations
and surveys.
The Digital An online resource that
Atlas of Roman | provides = geographic and
and Medieval | historical information about

Civilizations

the Roman and medieval
worlds.

The Mapping
the Republic of
Letters project

The Mapping the Republic of
Letters project is a digital

project that uses data
visualization and -mapping
tools to analyze the

correspondence networks of
European intellectuals during

the Enlightenment period.
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oon | A e o | e e ot
Marathon project is a digital :l‘(l('r'tss' Tl?mplc,'( s
areemy o qt()!:icq in:(.s c'o aboration often lefads to
§ 84 wvative approaches and new insights.
photographs, and  videos 3. Data Analysis and Visualization: Digital
related to  the Boston humanities enable the analysis of large
Marathon bombing in 2013. datasets and complex information.
The project serves as a Researchers can employ computational
resource for researchers and tools and methods for data mining, text
the general public to better analysis, visualization, and network
understands the impact of the analysis. These approaches facilitate
bombing on the city of new discoveries, patterns, and
Boston. interpretations that may not be readily
apparent through traditional methods.

4, Preservation and Conservation: Digital
These examples demonstrate the diverse range scholarship facilitates the preserv-ation
of digital scholarship projects that are currently ‘ and conservation of ct.xlt-ural hentz'agc.
being undertaken. They emphasize the By digitizing and archlvmg materials,
utilization of digital tools to enable the retrieval scholars can safeguard fragile and rare
of information and resources, to visualize and artifacts, manuscripts, and docuxfle.n'ts,
scrutinize data, and to generate innovative ensuring their long-term accessibility
insights and comprehension. ' \ and 'mitigating the risks of physical
Digital scholarship and digital humanities offer 5. ;i:;eor\l,:::t;on. Presentation and
several merits and demerits, which are outlined Engagement: Digital humanities provide
- below: innovative ways to present research
Merits and Demerits findings. = Multimedia elements,
1. Increased Access: D'igital scholarship i.nteracti.ve visualizat.ions, and
and digital humanities enhance access to i e techf\OIOgtes engage
resources and research findings. Digital audlences,_ enhancmg, comgrehensx-on
platforms allow for the dissemination of and f:reatlng .dynamlc and }n‘teractlve
scholarly work to a broader audience, learning experiences. These d}gntal tool_s
breaking down traditional barriers of enable §cholars t? Sl tl_lelr
time, location, and cost. It promotes work in engaging and accessible

~ inclusivity and democratizes knowledge formats.

Ey reaching mdlvxdua!s whf) may not Demerits

r:;cur::;ess T Pyl Jhried g 4 1. Digital Dividef One of the s?gni.ﬁcant
2, Collaboration and Interdisciplinarity; d?n} erits (.)f. dighel, zchelnlip e G
Digital scholarship fosters collaboration digiel divids, Unequa). avoses £

technology, high-speed internet, and
digital resources can limit participation
and hinder the potential impact of
digital humanities initiatives.

and interdisciplinary  research, It
encourages scholars from various
disciplines to work together, bringing

’
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Socioeconomic disparities, geographical
constraints, and
limitations”  ¢ap

infrastructure
exclude  certain
communities and individuals from fully
engaging with digital scholarship.
2, Technological Challenges:
scholarship requires
digital tools,
methodologies,

Digital
proficiency in
platforms, .  and

This  can pose
challenges for researchers who are less

familiar with or lack access to the
necessary technology and training. The
leamning  curve associated with new
technologies  can 450 be time-
consuming and may divert attention
from the core research questions,

3. Quality Contro] and Evaluation: The
proliferation of digital content can make
quality  contro] and  evaluation
challenging. With the case of publishing
and disseminating information online,
the credibility and reliability of digital
scholarship may vary. Ensuring rigorous
peer review and maintaining scholarly
standards in the digital realm can be 2
complex task. \

4. Sustainability and Preservation: The
rapid pace of  technological
advancements poses challenges for the
long-term sustainability and
preservation of digital scholarship.
Formats and software become obsolete,
requiring  ongoing  migration and
maintenance ecfforts to ensure .the
accessibility and usability of digital
resources over time. The potential l.oss
of digital content due to techm.cal
failures, data loss, or changing
platforms also prcsents' 8 risk. e

5. Ethical Concerns: Digital scholarship
raises ethical concerns related to nata
privacy, consent, and rep'rcsentatlon.
Researchers must navigate lSSUCS' such
as the use of personal data, protection of

RIL, -

participants, and
algorithmic bias
Ensuring ethical

addrcssing these ¢on
scholarship requires

consideration an transparency,

Carefy|

It is important to note that while these demeritg
exist, efforts are being made within the field of
digital scholarship and digital humanities to
address these challenges and foster inclusivity,
sustainability, and ethical practices. ;

Benefits and limitations of digital
scholarship

Digital scholarship offers benefits such as
access to vast amounts of information,
collaboration, efficiency, innovation,
interdisciplinarity, ‘and openness. However, it
also has limitations such as the requirement for
access to technology, a learning curve, varying
data quality, perpetuating existing inequalities
and creating a digital divide, and the need for
digital preservation. Awareness of these

limitations can help researchers. address them

and continue to advance digital scholarship for
meaningful research and knowledge

.

Digital Humanities

The phrase Digital Humanities was coined just -
a couple of decades back Schreibman ef al.,
2004%, But it has gained significant attention
among scholars in the humanities as wel] as
professionals  in library and information
Sciencel'”, Digital Humanities (DH) is a field
of study that uses digital tools and methods to
analyze and interpret humanistic topics6'7. It is
an interdisciplinary field that combines
computer science, information s_cicncc, and
humanities  disciplines such as literatnre,
history, linguistics, and philosophy12. DH aims
to apply computational methods to tne study of
human culture, history, and society in order to
gain new insights and understanding. The

* Digital Humanitics field is known for its robust
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interdisciplinary  nature and it intimate

conncction to  computational linguistics and

information  sciencel4,29, Publications in

Digital Humanities are primarily interconnected
by.mcans of references to rescarch in Computer
Science,  Linguistics, Psychology, and
Pedagogical &  Educational  Research,

(('31a.nmarco Spinaci, Giovanni Colavizza,
Silvio Peroni,)10

History and development

DH has its roots in the field of humanities
computing, which emerged in the 1940s and
1950s with the development of computers and
computational tools. In the 1960s, the field
began to expand with the development of text

encoding standards, electronic publishing, and

digital archives. The term "Digital Humanities"
was coined in the 1990s to describe the use of
digital tools and methods in humanities
research.

Characteristics

Some of the key characteristics of DH include:

e Collaboration

e Digital tools and methods
e Access to data

o Interdisciplinary research
e Public engagement

Examples of Digital Humanities Projects:

Some examples of Digital Humanities projects
include:

Table 2: Various Digital Humanities projects

—

LliJnitcd States.

The Textual
Communities

The Textual Communities
project is a digital archive
project of historical texts that
enables  researchers to
explore the circulation of
ideas and texts across
different communities.

The Digital | The  Digital  Thoreau
Thoreau project | project uses digital tools to
explore the writings of
American author Henry
David Thoreau.

The Viral Texts | The Viral Texts project
project analyzes the spread of
news and information in
nineteenth-century
American newspapers.

The Mapping the | The project uses data
Republic of | visualization  tools to
Letters project analyze the correspondence
networks of European
intellectuals  during the
\ Enlightenment period.

The Digital | The DPLA allows users to
Public Library of | access a vast collection of
America (DPLA) | digital resources, such as
books, photographs, and
manuscripts, sourced from
libraries, archives, and
museums throughout the

Overall, Digital Humanities offers a unique
approach to the study of human culture, history,
and society, and has the potential to generate
new insights and understanding by applying
digital tools and methods to humanities
research,

Benefits and limitations of digital humanities

Digital humanities (DH) is an interdisciplinary
field that offers benefits such as improved
access to cultural artifacts and historical
documents, preservation, collaboration,
innovation, and engagement. However, DH also
has limitations such as limited access to
materials, technical expertise requircments,
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ander:ill,‘ the Intersection of digital scholarship
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Interdisciplinary collaboration  and

; o : kil
nnovation in using digital tools and methods to
explore cultural and historical data.

Overview of the rélationship

Digital scholarship and digital humanities are
related but distinct fields that intersect in many
ways. Digital scholarship encompasses the use
of digital tools and methods to enhance and
transform scholarship across disciplines, while
digital humanities focuses specifically on the
application of digital tools and methods to
explore cultural and historical data. Despite
these differences, both fields rely on digi’tal
tools and methods to enhance sclzolarsh:p,
promote interdisciplinary collaboration, .and
open access to research and data. In ptr;lcrtlzf;,
scholars in both fields often w((i)’rkitztxcl,%f)olz-and
projects that involve the use ofd ;ﬁstorical o
methods to explore culr‘ural an L aplisary
highlighting the potential for 1

"'(' ' i ; <
= t,, Ll hc

’ 1 A Fal 1
Project, and the Stanr, . Jr]
CX?lmp,c‘; f 4 ord I.ltcm . andq
> OF projects ‘
at cq bine .. ¢

scholarship  an digital :
projects invol Finic
; ve co”aboration betwean
from different disciplines and yse f;‘:n colar
o
and 'mcthods to enhance scholarshipgna' o
and Interpret cultural and historical &af;‘nalyze
a
promote open access to research and dat, T

Benefits and limitations of combining digital
scholarship and digital humanities

Combi.nf'ng digital scholarship and digital
'humamtxe_s has benefits such  gg
Interdisciplinary collaboration, innovation,
accessibility, preservation, and open access.
However, it also has limitations such as
requiring  technical expertise,  funding
constraints, potential biases, limitations of
digital tools, and restricted access to certain
materials. It is important for scholars to be
aware of these limitatjons and work to mitigate
them in order to fully realize the potential of
digital scholarship and digital humanities.

Challenges and Opportunities in Digital
Scholarship and Digital Humanities

There are many challenges and opportunities in
digital scholarship and digital humanities. Here

are a few:

Challenges
Digital scholarship and digital humanities face

several challenges, including the digital divide,
technical expertise, sustainability, access to
technology, intellectual property & copyright
issues, preservation & archiving, and diversity
& inclusivity. Access to digital tools and

resources can create barriers to collaboration

and hinder innovative projects. Technical
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“can help to advance scholarship and promote

broader public cngagement with the humanitics.
In‘thc years to come, it is likely Thal di%ulal‘
scholarship and digital humanitics will cmmm.lc
to play an increasingly impo.nnnl role in
scholarship and socicty, providing nc“f lo.ols
and methods for gencrating and disseminating
knowledge. and promoting engagement,
innovation, and social justice.
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ABSTRACT

pies an exclusive position

is the main component of the food chain as it occu )
e in the atmosphere, fix it in organic matter by

Phytoplankton in any aquatic body
atic life chiefly depends on producers

in the chain as producer. They consume much of the carbon dioxid

Photosynthesis and produce oxygen for non- Photosynthetic fauna. Aqu

such as Phytoplankton; thus, the richness of aquatic biodiversity depends upon the richness -of .Phyt?plankton.
chness and in cascade, the biodiversity of that

Any Physiochemical change in the water affects plankton ri ; g
ecosystem is affected accordingly. So, it is a prime necessity to conserve Phytoplankton in ?rder to sus?am
aquatic life and its diversity. This research mainly focuses on causes responsible for depletion and various

practices that can successfullyenrich plankton in water bodies.
INTRODUCTION

Water is a natural resource which is available for all the living organisms on the earth. Water serves as most important
factor for all living things but fresh water is not always availablefor the living beings and also for ecosystem use [51[61-
Indian Rivers are continuously being polluted due to drainage of domestic waste, municipal sewage, industrial effluents
and agriculture run-off, which keeps on degrading water quality of Indian rivers and makes it unsafe for drinking and
for other purposes [7][8][9]. The domestic sewage and agriculture run-off are usually alkaline in nature due to ammonia

compounds present in it while industrial waste can be acidic and alkaline[2].

In the Punjab region, River Sutlej receives a large amount of effluents from various industries and city sewage drain via
Budd_hz.i Dariya and East Bein River which keeps on degrading water quality of the river at different stretches as pH,
Turbidity, Total Alkalinity, Total Hardness, COD, BOD and dissolved carbon dioxide change gradually [1].

Image showing river Sutlej
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ed from the depth of 3 meter in the

pecember, January and February to estimate Chlorophyta. Water sample is collect dep
river. Water sample preserved in a 125 ml glass jar with Lugol’s iodine Solution. Lugol’s iodine is prepared before a
week from cach sampling.
Sr. No Sampling depth Sampling Preservative PH water Temperature
1 3 meter December Lugol’siodine 5.8-6 17°C
[ v
. o
2 3 meter January Lugol’siodine 6 16°C
3 3 meter February Lugol’siodine 6t06.1 16°C
//—
Each sample is preserved and kept under Low temperature to lowering the microbial activity- Sample kept remain
undisturbed up to 24 hours so that planktons settled down properly.
n supernatant examined under

is further centrifuged. After centrifugation S I
fication of Chlorophyta. The qualitative analysis of chloroph}fta is based on
amination while quantitative analysis done by .Sedge-\.mck-rafter- cell

of chlorophyta group is done as per instruction of National

Supernatant is siphoned out and sediment
microscope to check the presence and identi
frequency of occurrence in microscopic ex
counting chamber. Identification and characterisation
Institute of Oceanography [23]. v
RESULT AND DISCUSSION

d under microscope on
for every time.

10X and 40X. Each sample is

ample are examine
The frequency of occurrence of

ankton concentrate from each s
10 slides for each sample

Phytopl
examined under microscope by preparing

Chlorophyta in each slide is recorded.

dom frequency ofoccurrence of microscopic

Qualitative analysis: - The qualitative analysis is purely based on ran

organism under slide examination.
e organisms related to the Cyanophyceae (blue green algae),

and.the absence of Chlorophyceae. The presence of

In the microscopic examination, we found th
1gal blooming that is killing the Chlorophyll bearing

Bacillariophyceae (Diatoms), Euglenophyceae in each sample
abund-ance of blue green algae in river water sample indicating a
organism and other oxygen consumer organismalgroups.’

Sample- 1
Slide N | | ‘
e No Chlorophyceae Cyanophyceae  |.  Bacillariophyceae Englendpuycess
: ‘ £t —

. 8 Bt A VR S
7 . . - — -

> 5 + o
3 + L —
4 5 : |

: - i .

+—

6 - - +
7 + : : i

8 = - ;
9 - : : .

10 5 ‘ :
AR L i F cmn, 272 -
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.Sample 3 S
Stide No Chlorophyceae Cyanophyceae. Bacillariophyceae Euglenophyceae
1 - + ’ + -+
2 = + 7. o - -
3 - % i -
4 - + + -
5 - +ii - +
6 2 . ¥ i .
7 + + R _
% 8 - + + +
9 - b E -
10 5 + + %
A, Frequency of o
Sr. No Phytoplanktons e 2T g Frequency %
1 _ Chlorophyceae ‘ I | 2.5%
2 Cyanophyceae : 10 25%
3 Bacillariophyceae A 7 17.5%
4 ’ Euglenophyceae . : 3 5 7.5%
5 Nil(negative result) . 16 - ' 47.5%
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= Jlitative analysis we found that the

’ ;"oglaﬂk“’"s such as cyanaphyceae and |
gantitative analysis: - For the quantit

@ les are mixed properly 5o that the o
we found that the population density

about 4000000 or 4x10° cell per Li
2o it was 3x10° cell Per Litre ?vhiclllt::

population of chlorophyceae amon

acillari )
lophycea’s population are ing the phytoplanktons isvery low, Other

creasing with lowring of chlorophycean

population of
chloropl
of Baciller phyta cumulativel
ophyceae y accounted. Duri ol
Y was very high and it counted as 4r 'ggqu:\tna'nve lanalysis

micro litre and

Beside this
we found that I
-y ; the population densi Yy Y wa ry
\ ry low and indicatmg lhat how much the [e)?)os‘l’t q::‘?:;"oorfoph ceiae et
water is.

Sr.No
: Phytoplankton T
S otal count per Litre
5 phyceae 3x10° Per Litre
- Cyanophyceae 3x10° per Litre
: Bacillerophyceae 4x10° per Litre
Euglenophyceae 2x10° per Litre

Phytoplankton count per liter
Euglenophyceae

Bacillerophyceae
u

Phytoplankton count per liter

Cyanophyceae

Chlorophyceae

0

10000002000000300000040000005000000

te

hlorophyceae and high population density of Cyanophyceae (Blue-green

The very low population density of ¢
he deleterious condition for aquatic life.

algae) in Sutlej River water indicating t
gligible amount of Chlorophyta. This is due to the pH value of the River Sutlej
ue of pH observed for this

water is about less than 6 which results in -destniction of Chlorophyta groups. The low val
river is also due to the accumulation of free CO2, higher respiratory activity, low photosynthetic activity, high rate of

decomposition of organic matter and addition of rain water.

In Qualitative examination we found ne

CONCLUSION

The rcs-ults.ﬁ'om the quantitative and qualitative analysis'show that the quality of river water in term of chlorophyta
population is very poor. All these findings showing that River is dying slowly which is an alarming situation for us?

Mainly Buddha Dariya is responsible for this situation. The water coming from Buddha Dariya carrying industrial,

commercial, municipal, agricultural and domestic effluents changes the physical and chemical property of river water

which results in lowering pH and increasing the Eutrophication which results algal bloom, which is killing the river
d properly. To prevent the seeping of sewag

gradually. Sewage water coming from Buddha Dariya should be treate
:igfr:r lfrom Buddhadariya, the base of Buddha Dariya should be concreted such as done in irrigation canal, along it
e length. A mega sewage treatment plant should be installed on the exit of Buddha Dariya from heavily populate

IC{litz";.udhlana. Which is might be efficient in extracting harmful chemical and heavy metals before it drains into th
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Abstract

Digitib.at_ion of text plays a vital role in the area of image processing and pattern recognition. However,
recognizing text from natural scene has become a challenging task for the researchers due to the challenges of
the n_atural_ scene along with the lack of benchmark datasets. Public datasets are available for the Latin and
A"‘_’blc Scripts which are useful for research in the field of natural scene text recognition. But for Gurmukhi
SCript no public dataset is available for natural scene text. This paper introduces a new dataset for the natural
scene Gurmukhi text images. Dataset contains 500 images of Gurmukhi text which can be used to test the
system against different challenges. Dataset contain complete scene images and can be used for script

identification, detection and recognition for Gurmukhi. This paper also provides a survey of benchmark public
datasets available for natural scene text recognition.

Keywords: récogm‘tion, Gurmukhi, identification, benchmark

Introduction

Natural scene text recognition portrays the computer’s ability to digitize text which further can be processed for
various applications such as geo-localization, label recognition, to facilitate tourists through translation in the
global language. Many benchmark datasets such as ICDAR 03, 05, 11, 13 [1], incidental Scene Text’ [2], SVT
[3], NEOCR [4], MSDR-500[5] have ‘been published which played major role for research in Latin script
recognition. However, very negligible work is done for non-Latin scripts especially for Gurmukhi script in case
of natural scene text recognition as no benchmark dataset is available. Major role of this research is provide a
public dataset of Gurmukhi text images which can be used for testing of existing techniques along with
development of new ones.

Gurmukhi Script

Gurmukhi script is used for writing Punjabi language which is very popular language in India and Pakistan.
Around 100,000,000 people around the world use Punjabi language and this is the tenth most widely spoken
language around the world. Gurmukhi follows cursive structures and written from left to right direction. There
are some distinctive features of Gurmukhi script as a) It uses three zones ie. upper, middle and lower for its text
formation. b) there is no uppercase or lowercase letters in Gurmukhi. The key contribution of our work is a
development of a dataset for Gurmukhi which will help the researchers to contribute in this field. ¥

Dataset Collection

As no benchmark dataset exists for natural scene Gurmukhi textual images, therefore we have collec.ted
experimental dataset of natural scene images using different smart phones having minimum 8 megapixel
camera. Images of signboards, banners, pamphlets, hoarding, and text written on walls, book covers, charts or
other natural scene containing text are captured. Our Dataset consists of 500 images of natural scene images that
‘ are available in our surrounding such as schools, gurdwaras, street signboards, banners, flex boards, bus-stands,
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storefronts and also from book covers that are complex in nature. Images are captured in di of aspects
conditions as taken from both indoor and outdoor scenies. Our dataset covers a broad rang?frerent alignm
distinguishes real world images from scanned images. Dataset is enriched with images'"f dld style, €aus®
and orientations, noise, blurring, uneven lightening, shadows as well as different font size a"d nachin€
natural scene and mobile camera. However, natural scene images contain both handw:.'itten an iting StY
text which makes text detection and recognition process more cumbersome due to different “l/d scenarioss e.g
fonts. Images captured from streets, which consist of a large variety of complicated real-wor s '
store fronts and landmarks, making the challenge extreme high by narrowing gaps bet'ween trual image which
applications. Dataset contains images based on the conditions and challenges related with te'J‘(,

are: normal, low light, shadow, blurring, noise, curved, multi oriented, skewed, perspeC“O
cluttered background. Therefore, Dataset can be used as a benchmark to test the performance
against different challenges.

e distortion,
f Gurmukhlo

lated with
; . ious challenges e

Sample images from the collected dataset are shown in the Figure 1 that show various

complexity of natural scene images. '

e A P A '\ ey
e AN ) X

T
(i
15

BOR i s I ey W

Figure 1: Dataset Sample Images

for Natural Scene Text Detection
benchmark Datasets
Literature Survey on

datasets are available for detection of text from natural scene images for both Latin and non-
Several benchr;:fk ;enschmark algorithms can be used to evaluate text detection algorithms for natural scene
Latin scripts. These

images.

? i t text images. A“ the scene
ICDAR has three var iants ICDAR 03 started out with 509 camera taken scene te
[l] t jants. 9 k

; ear in horizontal orientation. In ICDAR’11, the total number of images were 'reduced to
g tl'1e d ey app ion in the previous version.ICDAR’13 further trimmed down the 2011 version to 462
464 10 el;mmat’e duphca“oﬁ ;ﬂ text only, improvement was done to increase its text categories and tasks.
images of horizontal English W challe;xge named as the ‘incidental Scene Text® |2] which is based on 1670
I}ecently, ItCDAdR ::?r\:::ai:balen;evices It is more challenging than previous datasets as it has included text with -
images captured w :

arbitrary orientation and most of them are out of focus.
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Dataset (SVT) [3] contains 350 pictures captured from Google Street View and annotated at word
aligned bounding boxing. This dataset has not annotated all instances of text.

NEOCR: Natural Environment OCR Dataset [4] consists of 659 real world images with 5238 annotated
bounding boxes (text fields). Dataset is collected by different persons independently so contains broad range of
characteristics which distinguish natural scene images from document text. All text recognizable by humans has

been annotated for all images.
500 Database [5] is collected and released
Chinese and English scripts. Images are ta

Street View
Jevel using AXis

publically as a benchmark to evaluate text
ken from both indoor and outdoor scenes
are mainly focused on billboards, guideboards, caution plates etc.

plex backgrounds, multi-orientations, color and size of text.
can be used as training set and other

MSRA Text Detection
detection algorithms for
such as offices, malls and streets which
Dataset is challenging due to the presence of com
Dataset contain total 500 natural scene images from which any random 300

200 for testing set.

CUTESO [6] dataset is created with 80 comp
perspective distortion issues. This dataset is a
Jow resolution text images of English.

e images having low resolution and

lex background, curved text lin
nce of a method against curved and

benchmark to test the performa

vailable with 63686 annotated images and 173589 text

COCO-Text Dataset [7] is the largest dataset a
O dataset. Images are having versatile properties such as

instances. The source of images is Microsoft COC
blurriness, clarity and both handwritten and machine
e text dataset which contains 1555 images which are collected
from internet sources and captured from real world scenes that put emphasis on curved text images which is a
missing feature in most of the available datasets as those focus on horizontal and multi-oriented text. Total-Text
is created with diversified orientation images and almost fifty percent pictures: contain more than two
orientations. It is annotated for three different tasks: detection, recognition, and segmentation. English is the

only annotated language; the rest of the language was labelled as 'do not care’ region.

RCTWI17 [9] dataset is desig_ned with more than 12000 images along with complete annotations which are
ed using polygon box drawing around the text. Location and transcription of text is also included in the

printed.

Total-Text Dataset [8] is a comprehensive scen

creat
annotations.
ving Chinese text images which are annotated at character level. Dat

CTW [10] is a large dataset ha
he images and annotates only Chinese text.

other languages text present int
CTW1500 [11] is created with curved text Chinese images where eac

along with arbitrary orientations.

et View Text with Partial Labelling (LSVT) [12
tations and 400,000 training data in weak annotations,
raining data in weak labels, only one transcription per ima

Large Scale Stre
training data in full anno
labels. For most of the t
referred as “text-of-interest’.

Table 1: A Comparison of Publically Available Natural Scene Text Datasets

aset ignores

h image contains at least one curved text

] consists of 20,000 testing data, 30,000
which are referred to as partial
ge is provided, which is

Dataset Yea | Language Number | Trainin | Testin | Text Annotation
r of g g Orientation
Images | Images | Image -
' s
ICDAR 2003 | 2003 | English 509 258 251 Horizontal Word
SVT- 2010 | English 350 100 250 Arbitrary Word
ICDAR 2011 | 2011 | English 484 229 255 Horizontal Word/Characte
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ditionally, the paper provides ¢

Ad ” ony’offerinp : n:)‘ \ s a valuable survey on benchmark public datasets avail

recogn ; g insights and comparisons that can guide further research i _Va' able for natural scene text
ch initiative

.0 \=d H [TRTY]
under various real-world scenarios and exhibiting the complexities inherent in nat
n natura

s. The dataset, captured

poten-ual to mgmﬁca‘m\y contribute to the research community by driving ad l e A, bl e
algorithms and techniques, especially for Gurmukhi script g advancements in text recognition

future work i i
Imnachine leami:’ \:e (})otemlal ?gil\almcelnelmt of this dataset with more diversified examples and explori
g or deep learning models for improved recognition of Gurmukhi script from naturar ::e:i

images would be highly beneficial. Furtl icati

g ier, the application of these advancements i i : i

- . . . ln )
real-time translation or navigation assistance can be explored. R
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Human Action Recognition using an Ensemble Deep Learning Model for Video
Datasets

! Ramanpreet Kaur!, Dr. Dharam Veer Sharma?
1L2pepartment of Computer Science, Punjabl University, Patiala, India
ramanpreet.star@gmail.com, dveer72@hotmail.com

Abstract: Human Action Recognition is used to analyse the videos to identify the actions performed by
humans. In recent years, it has gained much popularity due to its large domain of applications presented in
various fields. Several research contributions are available in this area but still the requirement is to achieve
good results for various challenging datasets and limited hardware resources. In order to overcome these
issues, an ensemble deep learning model is proposed in this paper based on custom convolutional neural
network (CNN). ResNet50 is merged with a handcrafted CNN, to identify human actions in challenging video
datasets. This model is trained and tested on UCF-101 and HMDB-51 datasets and gained very good results.

The experimental results showcased that the proposed model outperforms some recent w

Keywords: HAR, CNN, ResNet50, Deep Learning

1. Introduction

Human Action or Activity Recognition involves
identifying the goals or objectives of one or more
actions by analysing a series of observed actions
and their environmental conditions. Achieving
accurate activity recognition poses various
challenges due to the complexity and diversity of
human activities. The terms "action” and "activity"
are often used interchangeably. An action refers to
a fundamental human motion, such as jumping or
walking. On the other hand, an activity is a
complex human motion that comprises multiple
basic actions. For example, drinking water can be
defined as a sequence of actions: opening a bottle,
pouring water into a glass, and then drinking it [1].
The recognition of human actions from videos and
images has garhered significant attention over the

. past few decades. This field has numerous

practical applications in daily life due to the
widespread use of cameras. Surveillance cameras
aid in fraud ,detection, human-computer
interaction enables gaming experiences, and
activity detection assists in healthcare and elder
care. Additionally, activity recognitioh plays a vital
role in content-based video retrieval, as most web
search engines heavily rely on textual data, Over
the years, researchers have proposed numerous
techniques and approaches for human action and
activity recognition. Given the complexity of
recognizing actions and activities from images and
videos, achieving high accuracy in challenging

orks in this domain.

environments has been a focal point of these

efforts. However, there is still a need to develop

efficient techniques for human action recognition

from images and videos.

In traditional approaches to human activity

recognition, machine learning models heavily rely

on hand-crafted features. However, this process is

challenging and demands a significant level of

domain expertise and feature engineering. The

advent of deep neural networks has revolutionized

this field by enabling models to automatically learn

features from raw sensor data. As a result,
classification  outcomes  have substantially
improved. In this paper, we present a novel
approach for human activity recognition using
ensemble learning of multiple convolutional neural
network (CNN) models. Two different CNN models
are trained on the publicly available datasets. The
performance of the proposed model is better than
the approaches available in literature review.

The Paper is organized as follows: the related work
is explained in section Il The proposed model is
explained in section lll. The results and discussion
about the model is presented in section IV.

2. Review of Literature

Deep learning is a specialized branch of machine
learning that employs neural networks to
autonomously extract valuable features directly
from the data. It has demonstrated impressive
achievements in various computer vision tasks,
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notably action recognition. Convolutional Neural
Networks (CNNs) 121 and Recurrent Neural
Networks (RNNs) (3] are frequently employed
deep learning models in the field of action
rocognition. These models excel at learning highly
rosiliont and distinguishing features, surpassing
the capabilities of manually crafted features.
However, their training —process demands
substantial volumes of annotated data and
significant computational resources.
Numerous methods utilizing deep learning for
human action recognition have been extensively
explored (4, 5). In comparison to traditional
machine learning approaches for recognizing
human behavior, deep learning methods do not
rely on specific human experience or knowledge.
Instead, they directly identify human actions in
videos using end-to-end approaches [6]. These
methods can be categorized into two groups based
on feature extraction techniques: human action
recognition based on skeletons and human action
recognition based on feature maps. Notably,
spatiotemporal networks and  Two-Stream
networks are prominent deep learning approaches
[7]. Among these approaches, Convolutional
Neural Networks (CNNs) and Recurrent Neural
Networks (RNNs) are widely adopted [8, 9].
Hritam Basak, et al. [10] proposed a framework
that employs deep learning and swarm
intelligence-based meta-heuristic for human action
recognition that uses 3D skeleton data for action
classification. The model extracts four different
types of features from the skeletal data and uses a
modified version of Inception-ResNet  for
classification. The model has been evaluated on
three publicly available HAR datasets, achieved
competitive results. Zehua Sun, et al. [11]
presented a comprehensive survey of recent
progress in deep learning methods for HAR based
on the type of input data modality. It reviews the
stream deep learning methods for

modalities and multiple data
g the fusion-based and the co-

current main
single data
modalities, includin

pased frameworks.
[12] developed a novel network,

k Graph Convolutional Network
es a feedback mechanism into
gnition. The model provides
has achieved the state-

learning-
Hao Yang, et al.
named Feedbac
(FGCN) that introduc
GCNs for action reco
predictions on-the-fly and

of-the-art Perfo
Yanan Liy, o "
adaptive gr p
a o ’
which :z“OSZI t'amforns,:d 3 :“\\ ) OO« o"&is"" 3
dependencie L the Lth i ! 50
S betwee, Bhe v\ g 00 d
transformer operato, b Olnt qu‘:\‘- N,
a T

attention. The model oy ed g Y g 0

Perfa,. Muy ' 6 & &, 0
AGCN  and  achieyes Ormg 4 Q"h,‘;.\ (*5“)3," & obo\
\ o 4
performance on the K'netics.se S‘at:,'“‘“n} gL
Zehra, Narjis et al. [14] Prese eton 40 Tt “\vf
models as well as their e:sted threq c;:‘:-:\ g
e ™y
dataset of HAR. It was :rb'es for h“\,- ¢
(o)
performance of the ensemble moleeid Sth |
that of individual models, 5 better " |

In [15) er“‘\an '
proposed a deep neural architecture Cal;e Aithey,
RNN. The network demonstrates the capa?f 1
successfully and efficiently learn all six ;c':yto
classes with a relatively low number of trai:-.vi:y
epochs, achieving high levels of accuracy, Thi \

model has been successfully exported ang

_integrated into an Android app, utilizing the

Tensorflow library. This implementation allows for
real-time predictions to be made. The multiclass
SVM approach mentioned in [16] gave an overall
accuracy of 94.12%.

In [17], the Res_net-So Pre-Trained Model is used
for extracting features and classification. The
features extracted are fused by the Canonical
Correlation Analysis (CCA). Then features are
selected using the Shanon Entropy-based
threshold function. The selected features are
finally passed to multiple classifiers for final
classification. Experiments are conducted on five
publicly available datasets as IXMAS, UCF Sports,
YouTube, UT-Interaction, and KTH. They have
achieved very good results for these datasets.

‘3. Proposed Work

The primary objective of this paper is to develop a
system for human action recognition using video
data. The videos are first segmented, and the
individual frames are imported as input data. Two
deep learning techniques are employed to
generate feature maps specifically designed for
human action recognition. During the training

* phase, the network learns to recognize different

human actions and assigns class tags accordingly.
To evaluate the performance of the proposed
approach, standard datasets such as UCF101 and
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HMDBS51 are used. In this section, we provide an
overview of these datasets, highlighting their
characteristics and relevance to the task at hand.
subsequently, we delve into the implementation
details of our approach, outlining the specific
methodologies employed to achleve accurate
human action recognition.

A. Datasets
UCF101 [18]is a comprehensive dataset for action

recognition, containing a wide range of realistic
action videos sourced from YouTube. It expands
upon the UCFS0 dataset by including 101 action

. categories, making it the largest and most diverse
collection of its kind. With a total of 13,320 videos,
UCF101 offers a remarkable variety of actions,
encompassing various factors such as camera
motion, object appearance, pose, scale, viewpoint,
background clutter, and illumination conditions.
This diversity makes UCF101 a highly challenging
dataset, pushing the boundaries ‘of action
recognition research. Unlike many existing
datasets that feature staged performances by
actors, UCF101 aims to foster new avenues of
study by introducing novel and realistic action

" categories. The videos in UCF101 are organized
into 25 groups, each consisting of 4-7 videos
representing a specific action. Videos within the
same group often share common characteristics,
such as similar backgrounds or viewpoints,
providing additional contextual information for
analysis. The action categories in UCF101 can be
[ into five main types: Human-Object
involve interactions

such as "eating,"

classified
Interaction: _Acﬁons that
petween humans and objects,

"drinking," or "using 2 computer.” Body-Motion -

Only: Actions that primarily focus on human body

movements without explicit object interactions,
including actions like "walking," "jum;iing," or
"running." Human-Human Interaction: Actions
involving interactions between two or more
"hugging," wshaking hands," or
Actions

humans, such as
"fighting." Playing Musical Instruments:

Table 1: Challenges present in UCF101 and HMDB51 Datasets.

Vol 44 No. 7
Julv 2023

that revolve around playing musical instruments,
covering a range of activities like "playing the
guitar,” *drumming,” or "singing." Sports: Actions
related to various sports activities, encompassing
actions like “basketball-dunk,” “soccer-juggling,” or
"tennis-swing." By providing a diverse and realistic
dataset, UCF101 encourages researchers to
explore and advance the field of action
tecognition, enabling the development of more
tobust and accurate models for real-world
applications.
The HMDBS51 (19] dataset comprises 51
distinct action categories, with a minimum of 101
clips per category, resulting in a total of 6,766
video clips sourced from a diverse range of origins.
It stands as the largest and most realistic dataset
available to date, providing valuable resources for
action recognition research. Each video clip has
undergone validation by a minimum of two human
observers, ensuring consistency in the dataset.
Furthermore, the HMDB51 dataset includes
additional meta information that enhances its
utility. This meta information allows for precise
selection of testing data and facilitates the training
and evaluation of recognition systems. The
provided meta tags offer insights into various
aspects of the clips, including camera viewpoint,
the presence or ‘absence of camera motion, video
quality, and the number of actors involved in the
action. These meta tags enable researchers to
conduct. more flexible experiments by utilizing
specific subsets of the dataset for evaluating the
performance of computer vision systems. Overall,
the HMDB51 dataset is a comprehensive collection

of action categories, combined  with the

meticulous validation process and rich meta
information, makes it an invaluable resource for
advancing the field of computer vision and action
recognition. Researchers can leverage this dataset

to develop and evaluate more robust recognition
and

systems that can accurately analyze

understand actions in real-world scenarios.

Dataset Background No. of | Camera View Type Occlusion
Cameras Movement L

UCF101 Dynamic Unspecified Dynamic Single \ Yes

HMDB51 Cluttered Unspecified | Non-Static Single | No
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To address the issue of vanishing gradients that
arises when increasing the depth of a neural
network, the Residual Network [20] was
introduced. This architecture incorporates a clever
mechanism where any given layer K not only
receives input from the previous layer but also
takes in the output of an earlier layer, which is
then connected as input to the Kth layer. As a
result, the output for the Kth layer can be
expressed as:
H(x)I=f(x)+x -(1)

Here, f(x) represents the function of the Ith layer,
and x denotes the previous input to the (I-1)th
layer. The ResNet architecture comes in several
versions, including ResNet34, ResNet50,
ResNet101, and ResNet152. ResNet50 is created

input_1 input: | [(None, 1, 7, 7, 512))
InputLayer | output: | [(None, 1, 7, 7, 512)]

\

flatten | input: | (None, 1, 7, 7, 512)
Flatten | output: (None, 25088)

\

dense | input: | (None, 25088)
Dense | output: | (None, 256)

\

Vol 44 No. 7
Julv 2023

by replacing each two-layer block in 34 layer 34-

layer net with 3-layer bottleneck block. This model
has 3.8 billion FLOPs,

The proposed ensemble model's architecture is a
testament to creative innovation, with the outputs
from two networks being concatenated together.
This concatenated layer is then passed through a
seties of dense, batch normalization, and dropout
layers, which serves a dual purpose. The dense
layers enhance the model's learning capacity while
the batch normalization layers ensure a smooth
and speedy training process by controlling the
input mean and variance to subsequent layers.
Dropout layers are introduced to encourage model
robustness by reducing overfitting. Figure 3
represents the structure of proposed model.

[TCinput2 | input: | ((None, 1,256)] |
| InputLayer | output: | [(None, 1, 256)”

flatten_2 | input: | (Nome, 1,256) l
Flatten loutput: (None, 256) l

dense_2 I input: l (None, ZSGL‘
Dense l output: l (None, 256) 1

concatenate | input: | [(None, 256), (None, 256), (None, 256)] l

Concatenate | output:

(None, 768) |

4, Result and Discussion

:

dense_3 | input: | (None, 768)
Dense | output: | (None, 256)

:

dropout | input: | (None, 256)‘
Dropout | output: | (Nene, 256) |

\

dense_4 | input: | (None, 256)‘
Dense | output: | (None, 128)‘

A
batch_normalization | input: ‘ (None, 128) \

BatchNormalization | output: | (None, 128) |

dropout_1 | input: | (None, 128)
Dropout | output: | (None, 128)

y
dense_5 | input: | (None, 128)

Dense | output: | (None, 11)

Figure 3, Basic structure of the proposed model.

In this work, we focus on the application of
ensemble learning within the field of deep learning
for video action recognition. Our approach is novel

due to several distinct and innovative aspects,
primaﬁly in the model's architecture, the feature
extraction process, and the pre-processing
techniques utilized. Traditionally, video action
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The Indian Government's Environmental
Stewardship: A Review of Pollution Control Efforts

Ashish Kumar

Abstract: This paper is an attempt to get and make acquainted
with the role that the Indian Government had/has played or is
playing to curb the brisk expansion of pollution which is affecting
human health and the environment drastically and disastronsly,
Different contamination Opes vie. Air Contamination, Water
Contamination, Soil Contamination, Noise Contamination, Land
Contamination, Photo Contamination etc. have brought
immutable adverse changes in all sorts of lives existing to breathe
in air, water and soil. In addition, the synthetic and natural non-

living creations are also influenced detrimentally. The citizens of

nation, whether educated or uneducated are at par responsible for
destruction of every component of the environment. Worthless is
not mentioning here the appreciable endeavors that the
Government has put on its part through its policies that are
Jramed, although not implemented with vigor on real grounds, to
rein the outburst of pollution. National Ambient Air Quality
Standards, National Air Quality Monitoring Programme, National
Air Quality Index (AQI), MHari Diwali and Swasth Diwali
campaign, National Clean Air Programme (NCAP), Graded
Response Action Plan (GRAP), National Ambient Noise
Monitoring Network Programme, Horn Not OK Please campaign,
Scheme of Assistance Jor abatement of poliution, Scheme of
Common Effluent Treatment Plants, standards for emission of
environmental pollutants, water pollutants and noise pollutants,
National Green Corps (NGC), Sewage Treatment Plants Effluent
Discharge Standards, Recognition of Environmental laboratories
under Environment (Protection) Act, Apex committee, SAMEER
App, E-Track for Industries, Swachh Bharat Abhiyan, Namami
Gange Programme, National Solar Mission and Pradhan Mantri
Ujjwala Yojana etc. are the prime and prominent initiative steps
taken by the Govt. which has brought fruit in one and more
sections of the society putting the graph of harms produced by
contaminants to plateau and/or negative slope.

Keywords: Air Contamination, Indian Government, Pollution
Control, National Green Corps (NGC), Air Quality Index (A oI,
Contamination, Water Contamination

I. INTRODUCTION

The word POLLUTION is derived from Latin word
POLLUENE which means to contaminate any feature of
environment. Pollution is an undesirable change in physical,
chemical or biological characteristics of our air, water or land
that may or will harmfully affect human life, flora, fauna and
materials [1].

/ﬁbknist:ry', Kh‘alsa College for
Ludhiana, - ““India - E-

.CIDID; 0009-0008.8332-090

mail:ashishashi; m, O
O The Authors. Published by Lattice Scieace. Publication (LSP). This is an
open’ _access - article” * under . - the " CC-BY-NC-ND-  license
Jicreativecommons.org/licenses/by-nend/4 0/) - :

Retrieval Number:100.1/ijss.D1064062423

DOI: 10.54105/ijss1.D1064.093123
Journal Website: www.ijssl. latticescipub.com

) |

Check for |
upriates ]

This occurs only when short term economic gains are made
at the cost of long term ecological losses of humanity. It
affects all components of environment viz. atmosphere,
lithosphere, hydrosphere as well as biosphere terribly.
Pollution causing agents are known as Pollutants which can
be broadly classified as primary pollutants (consequences
observed immediately after release in environment) and
secondary pollutants (adverse results are seen after
interaction with moisture, sunlight or other pollutants). On
the basis of ecological perspective, pollutants are classified as
Degradable or Non-Persistent pollutants (Rapidly broken by
chemical reaction and natural processes. E.g. Domestic
sewage, discarded vegetables etc), Slowly Degradable or
Persistent pollutants (Remain in the environment for decades
unchanged and their degradation is highly slow. E.g.
Pesticides - like DDT, industrial chemical waste like
polychlorobiphenyls, Dioxins and Furans etc) and NO{I-
Degradable pollutants (Never get degraded and remain
unaltered in environment. E.g. Toxic metals, Plastic, Nuclear
waste etc.). Furthermore, on the basis of their physical state,
they are classified as Particulate matter and the Gaseous
Pollutants. In addition to these basis categories, pollutants are
of numerous variety viz. organic, inorganic, pathogens,
suspended solids, nutrients and agriculture pollutants,
thermal, radioactive, naturally occurring, synthetic, biotic, A-
biotic etc.

II. CONTAMINATION TYPES

On the basis of the resource contaminated, following
categories are worth discussion:

Air Pollution: A mixture of solid and gaseous particles in air
that results from automobile emissions, factories® chemical
wastes/smokes, dust, pollen, and mold spores which remain
suspended in air. Common air contaminants include carbon
oxides, sulfur oxides, CFCs, nitrogen oxides etc.

Water pollution: It occurs when toxic substances enter water
bodies like lakes, rivers, oceans etc. and then getting
dissolved in them, lying suspended in water, or depositing on
the bed and eventually making water worthless. Common
causes include discharge of sewage into water bodies,
chemical contaminants, industrial waste, domestic waste,
mining practices etc.

Soil pollution: Presence of unwanted poisonous substances
in soil and that too in high concentration making it less fertile
and posing a risk to ecosystem and human health is soil
pollution. The contaminants include salts like phosphates,
carbonates, sulfates, nitrates etc and other organic compounds
like lipids, fatty acids, hydrocarbon, PAHs, alcohols etc.
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Life below water

Lifc on land
Peace justice and Strong Institutions

Partnerships for the goal

Thermal pollution: Also called Thermal Enrichment is the
degradation of water quality by any process that clevates the
temperature of water in water bodics. The main contributors
to thermal heat pollution arc thermal or nuclear power plants;
industrial effluents such as petroleum refineries, pulp and
paper mills, chemical plants, stecl mills and smelters; scwage v,
cffluents, biochemical activitics and deforestation.
Noise pollution: 1t occurs when sound reaches hazardous
levels causing cardiovascular disorders, hypertension, high
stress levels, tinnitus, hearing loss, sleep disturbances cte.
Noise above 65 decibels (dB) as noise pollution. To be
precise, noisc becomes harmful when it exceeds 75 decibels

e o 9 o

GOVERNMENT INITIATIVES TOWARDS
CONSTRUCTION OF POLLUTION FREE
ENVIRONMENT

To tackle with widespread problem of pollution that is
wocefully affectit € every living and non-living being on the
planet directly or ‘ndirectly, commendable steps have been
taken by the goverrment authorities and bodies so that nation

(dB) and is painful above 120 dB.Its major causes are
vehicles, aircraft, industrial machines, loudspeakers,
crackers, etc. When used at high volume, some other
appliances also contribute to noise pollution, like television,
transistor, radio, etc.

Light or Photo Pollution: It is the excess and poorly
implemented lighting in day or night leading to headachcs,
irritability, anxiety, cancer due to less production of
melatonin, loss of sleep, disruption of ecosystem and wastage
of energy. Street lights, security lights, floodlights at sports
venues, excess glares from clubs and pubs etc are the chief

<causes of this disturbance.
_/ - - - . . .
Land Pollution:This involves the decline in quality of

Earth’s land surface in terms of landscaping and ability to
support life forms. Land pollution id transpired when garbage

is not disposed off correctly thus introducing toxins and -

ichemicals on and in the land. Mineral exploitation equally
leads to disruption of land surface.

III. GLOBAL RESPONSE TO POLLUTION

To fight the pervasive impact of pollution on societies, the
world’s ministries of environment gathered at the United
Nations Environmental Assembly 2017 and expressed their
political commitment to working towards a pollution free
planet. The governments also adopted resolutions targeting
specific aspects of pollution: Air quality, water pollution, soil

pollution, marine litter and micro-plastics, chemicals and

wastes. An implementation plan was devised, cutting across
all these resolutions, with the aim to promote accelerated
action, enhance capacities to address pollution and achieve
the sustainable " development goals. The environment
assembly has welcomed the plan and recognized it as the key
vehicle for prompt implementation.  Sustainable
Development Goals related to pollution are:
e No poverty

Zero hunger

Good health

Quality education
"Gender equity -

Clean water and Sanitation

Affordable and Clean enefgy

Decent work and Economic growth

Industry, Innovation and Infrastructure

Reduced inequalities

Sustainable cities and communities

Responsible consumptions and productions

Climate action
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could be saved frora disastrous repercussions of pollution.

A. Initiatives for mitigation of Air pollution

> National Ambient Air Quality Standards envisaging 12

pollutants have been notified under EPA, 1986 and 115

emission/effluent standards for 104 different sections qf

industrics, besides 32 general standards for ambient air

have also been notified.

Government is executing a Nation-wide programme c’>f

ambient air quality monitoring known as National Air

quality Monitoring Programme (NAMP). The network

consists of seyen hundred and three manual operating

stations covering three hundred and seven cities in twenty

nine states and six union territories of the country [2].

> With reference to vehicular pollution, the steps taken
include introduction of cleaner fuels like CNG,LPG,
ethanol blending, universalization of BS-IV by 2017, leap
flogging from BS-IV to BS-VI fuel standards by 1st April
2020, ongoing promotion of public transport network of
metro, buses, E-rickshaws and promotion of car-pooling,
streamlining, granting pollution under control certificates,
land disciplinary vehicle maintenance etc.

> National Air Quality Index (AQI) was launched by the
Prime Minister in 2015 starting with 14 cities which has
now been extended in 34 cities. The AQI is a tool for the
effective communication of air quality status to people in
terms, which are easy to understand [2].

> In order to engage people in the effort, the govt. launched
a campaign called ‘HariDiwali and SwasthDiwali’ during
September 2017 involving over two thousand schools in
Delhi and over two lakh schools in the country.

> The Central Government has launched National Clean Air
Programme (NCAP) under the Central Sector “Control of
Pollution” Scheme as a long-term, time-bound, national
level strategy to tackle the air pollution problem across the
country in a comprehensive manner with targets to
achieve 20% to 30% reduction in PM10 and PM2.5
concentrations by 2024 keeping 2017 as the base year for
the comparison of concentration

> Graded Response Action Plan (GRAP) was notified on
January 12, 2017, for prevention, control and abatement
ofair pollution in Delhi and NCR [2]. It identifies graded
measures and implementing agencies for response to four
AQI categories, namely, Moderate to Poor, Very Poor,
Severe and Severe + or
Emergency.
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B. Initiatives for mitigation of Nolis
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Environmental Policy-2006,
as a regular p

ISSN: 2583

¢ pollution

528(1V) of N

' : ationa
ambicnt nojge h I

as been included
spcciﬁcd urban
oisc¢ Monitoring
and circulated o
‘ an government hyag also
AIgNS to raise awareness about the

pollution, For instan i
. : : stance, the Nat
Pollution Control Day is observed every year on Dcc:cm;)oc':a2l

::) ?;egl]l;gl\‘n t-he Importance of controlling pollution includin
. ’

aWare;" ul‘lon. Thu government has alsq launched publig
eSS campaigns, such as the "Horn Not OK Please”

campaign, to encourage
o ¢ people to reduce ;
honking. The government has e cosly

r ® also taken ste
| :2}5? pollution from transportation. For S:a:::p‘ll: dl‘:’—:g
inistry of Road Transport and Highways has i;51xed
gu:d?hncs to reduce noise from vehicles. The government has
also introduced stricter noise standards for two-wheelers and
four-wlfeclers. In March 2011, the Union government set up
the National Ambicnt Noise Monitoring Network (NANMN)
througt_x CPCB and the state pollution control boards (SPCBs)
to monitor noisc on a 24x7 basis in India’s seven largest citics
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include Mumbai, Delhi, Kolkata, Chennai,
Bangalore, Lucknow and Hyderabad.
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launched various camp.
harmful effects of nojse

C. Scheme of Common Effluent Treatment Plants

The concept arose in order to make a co-operative movement
for pollution control. The main objective of the CETPs is to
reduce the treatment cost to be borne by an individual
member unit to a minimum while protecting the environment
to a maximum. A Central Sponsored Scheme (CSS) had been
undertaken by the government for enabling small scale
industries to set up new and upgrade the existing CETPs to
cover all the states in the country. The central subsidy has
been increased from 25% to 50% of the project cost. The
management of CETP is to be entrusted to a special purpose
vehicle registration under an appropriate status. Performance
of guarantee at full design load is to be ensured upfront.

D. Control of Pollution Development'of Standards

The Ministry of Environment, Forest and Climate Change
formulates and notifies standard for emission of
environmental pollutants, water pollutants and noise
pollutants from industries, operation or processes with an aim
to protect and improve the quality of the environment and
abate environment pollution.The Ministry of Environment,
Forest and Climate Change is implementing Environment
Education, Awareness and Training Scheme with the
objective to promote environmental awareness among all
sections of the society and to mobilize people’s participation
for conservation of environment. Under the National Green
Corps (NGC) programme of the Ministry, about one lakh
schools have been identified as Eco-clubs, wherein, nearly
thirty lakh students are actively participating in various
environment protection and conservation activities including
the issues related to the air pollution. MoEFCC has also
notified environmental standards for 84 sectors out of which
the effluent standards have been notified for 45 industrial

sectors and the emission standards have been notified for 63
industrial sectors [2].
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E. 42 Action Points
CPCB h
Section |8 (1) (b) of Aj
Pollution) Act, 1986, for t
to mitigate air pollution j
[2]). These measures addre
as vehicle emissions

' of 42 measures
n the major cities, including Delhi
$S various sources of pollution such

) ' . , dust kicked up from roads, other
unintentional emissions, burning of biomass and municipal

S()Iid.vf/astc, industrial pollution, construction and demolition
activities, and general steps to combat pollution. Initially, a
set of 42 action points was issued for implementation in the
NCR, and later, these directions were expanded to include

state boards for implementation in other cities that do not
meet the air quality standards.

F. Sewage
Standards

Treatment Plants Effluent Discharge
The issue has gained significance because of the stress of
water bodies which are getting increasing pollutants and may
have severe repercussions in maintaining the quality
environment in the country. The discharge of effluent from
sewage treatment plants is governed by strict standards set by
the Central Pollution Control Board (CPCB). The standards
are designed to cnsure that the effluent discharged into water
bodies is not harmful to the environment or human health.
The effluent discharge standards for sewage treatment plants
that discharge into rivers, lakes or other inland surface waters
are more stringent than those for plants that discharge into the
sea. Similarly, the standards for plants that treat domestic
sewage are different from those that treat industrial
wastewater. In the notified standard, the permitted pH range
of treatment effluent is 6.5 to 9.0, Biochemical Oxygen
Demand(BOD) is less than 50mg/l, Total Suspended Solid
(TSS) is less than 10mg/l, Chemical Oxygen Demand(COD)
is less than 10mg/l, total Nitrogen is less than Smg/l and Fecal
Coliform is less than 500 MPN/100ml.

G. SAFAR Program

The SAFAR program [4] was first introduced in Delhi during
the 2010 Commonwealth Games to provide air quality
forecasts. Later on, the program was expanded to cover three
other major cities. In a more recent development, the Ministry
of Earth Sciences, in collaboration with the U.S. National
Centre for Atmospheric Research, implemented air quality
forecasting for Delhi. This included the assimilation of
satellite data to achieve a high level of spatial resolution.
However, it is important to note that India currently lacks a
regularly updated national emissions inventory. This absence
has the potential to impact the quality of modeling that relies
on accurate emission inventories.

H. Recognition of Environmental laboratories under
Environment (Protection) Act

“The successful implementation of environmental protection

programme essentially requires identifying and quantifying
the pollution sources and pollutants, conducting baseline
survey, laying down standards and build up monitoring
systems.
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and biotic _(ﬂom, fauna and human being) components [1)
The recognition process involves a comprehensive evaluation
of the laboratory's technical capabilities, quality management
systems, and compliance with relevant standards and
guidcliflcs. Laboratories that meet the critcria arc granted
recognition by the Central Pollution Control Board (CPCB)
or t}.1e State Pollution Control Board (SPCB).Recognition of
f:nwro.nmental laboratories is crucial for maintaining the sanitation facilities in public places. The i s
tntegnty of environmental monitoring and ecnsuring the 102 significant reduction in open e
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1. Programme on Environmental Health .
rivers. The plan includes measures like sewage treatment,
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3 participation. “The- government has also established The
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L. Swachh Bharat Abhiyan

;r:l::tl;»rv:f:;:fgif:;:‘" Abhiyan (7] or Clean India Mission is
, s ant initiative launched in 2014. This mission
aims to make India open-defecation free and promote
cleanlifiess and sanitation across the country. The initiative
also focuses on solid waste mandgement, which is a major
contributor to environmental pollution in India. Under this
mission, the government has constructed over 100 million
houschold toilets, built community toilets, and provided safe

(NRCP) is another
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slo}vly degradable, or non-degradable. Pollution can take
various forms, including air pollution, water pollution, soil
pollution, thermal pollution, noise pollution, and 'Ii‘ght
- pollution. To address the widespread issuc of pollution
governments  worldwide have taken initiatives nn(i
implemented measures. These include the establishment of
air quality monitoring programs, the introduction of cleaner
fuels and emission standards for vehicles, the launch of
awareness campaigns, and the implementation of fmllution
control schemes and standards. Governments have also
focused on scwage treatment, recognition of environmental
laboratories, and promoting environmental health. The global
response to pollution has been addressed through the United
Nations Environmental Assembly and the adoption of
resolutions targeting specific aspects of pollution. These
efforts align with the Sustainable Development Goals, which
aim to achicve a pollution-frec planet while addressing other
critical issues. In India, the government has implemented
several initiatives to combat pollution. These include the
National Clean Air Programme, the Graded Response Action
Plan, and the Swachh Bharat Abhiyan. The government has
also developed apps like SAMEER and online portals like E-
Track for industries to monitor and address pollution-related
issues. While these efforts are commendable, it is essential
for individuals, communities, industries, and governments to
work together to reduce pollution and create a cleaner and
healthier environment for current and future gencrations.
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ABSTRACT

Each individual got birth, grow, reproduce and got older and finally die. This whole process is known as
lifespan. Lifespan is the ability of the body to maintain its life, which is a complex quantitative trait. The process
of becoming older is known as aging. Each individual has a definite lifespan under which an organism completes
its whole life cycle. Forinstance, human has a lifespan of about 80-90 years. Some of them are known to live more
than up to 120 years. An epigenetic clock based on DNA methylation level of CPGs nucleotide markers can
precisely estimate the biological age of an organism. As each organ and tissue in the body has its age thus the
biological age is the sum and overall age of all tissue and organs. CPGs nucleotide repeats are a very accurate
biomarker of aging that can tell us the age of organism. The factors such as stress-resistant, metabolic
regulation, and telomere repeats can affect the aging rate and help the organism to live longer. The mutation in a
gene that suppresses the factor in normal condition can resume the longevity. Organ activity decreases with
chronological age and eventually leading to death. The status of organ functionality defined by biological age.
Thus, a fully efficient and functionally stableorgan can contribute to the longevity of organisms.

Keywords- Lifespan, Aging, Longevity Gene, Biological Age

What is aging?

Each individual got birth, grow, reproduce & get older and finally die. This whole process is known as lifespan. The
process of becoming older is known as aging and the study of the aging process is termed as gerontology. In general;
the aging process is continual and progressive change that occurs in any organism that makes it susceptible to disease
and death. Aging takes place in cells and organs or within total organisms over time. [35]

Progressive decline in the ability to withstand stress, damage and disease and that is characterized by an increase in the
incidence of degenerative and neoplastic disorders clearly define aging. Successful aging is characterized by the
avoidance of disease, themaintenance of high cognitive and physical function and an engagement with life.[3]

Theories of aging
There are several theories of aging that able to explain aging and the aging process. The most promising theory is given
below-

Biological or genetic theory of aging

According to this theory; the lifespan of a cell or organism is genetically determined. The gene of the animal contains a
"program" that determines its lifespan. It is pre-determined intheir genetic code that when and what changes are going to
occur.

The genetic theory of aging is generally based on telomeres. Telomer isa repeated segmentof DNA occurring at the end
of the chromosome in cells. Telomers are repeated segments of DNA that consists of the sequence S'TTAGGGS3' at the
end of the chromosome.

Human cells consist up to 1500 -2000 repeats of this 5’ TTAGGG 3' sequence in telomer that determines the maximum
lifespan of cells. when a cell divide, it loses multiple repeats each time .once telomeres have been reduced to a certain
nucleotide repeats and the cell reaches a critical point and is prevented from dividing further and as result, the cell
grows and aged and eventually die.[ 35]

Longevity — “lopgevity" means Jong life, endurance, and prolonged existence. Longevity ofany organism depends upon
his diet, way of living and longevity genes suppression or activation,[ 1]

Longevity and Limitation

b'l”he hmitation'is not .deﬁned as such.bccause. death is not the final result of aging. aging is just a calendar time that has
meaeirrxl tgfxss;t?? since birth. Any organism subjected to death only when its organs and cells stop working or failed to
in life in the body. So any organism can live longer by maintaining organs in working conditions in somehow
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How age is calculated?

The chronological age of any person is very straight forward and can easily be understood. Chronological age is an
imperfect surrogate measure of the aging process as it does not tellthe actual age of the body or organism ( 1).

Thus to know the accurate or more precise age which is biological age; there is a strict need to have an age estimator or
biological age estimator. The function of the age estimator is to define the actual biological age. Age estimator help to
understand the stage of organ condition in which they currently working. To know the age of organism which is a
biologicalage; reliable biomarkers are required. Which must be the same for all tissue of organism.

Biomarkers- . o
The most defining feature of biomarkers is * these are age-associated ". They keep on changing with increase of the age
of organ. Biomarkers can accurately and rapidly able to predict the functional capabil.lty of a person or organ and how it
changes with time(4, / ).thus a perfect biomarker can function as accurate and most reliable age estimator.

For recent; we have approx. six types of potential biological age estimator.

Epigenetic Clock

1. Telomer length

2. Transcriptomic based
3. Proteomic based

4. Metabolic based

5. Composite biomarker

From all of these age estimators; the epigenetic clock is the most promising molecularestimator of biological age. [5]

Epigenetic Clock . = 1
Epigenetic clock is a biochemical test that can be used to measure age. The test is based onDNA methylation level( )-

It is developed by steve Horvath and Kenneth Raj and popularly known as epigenetic clock theory of aging which is
based on the methylation level of DNA of a tissue and hence age isestimated.

DNA of an organism is made up of nucleotide which is in turn composed of nitrogen bases such as A, T,_G, C. ’I.'he
specific arrangement of these nitrogen bases forms a specific nucleotide sequence. there is a specific Dinucleotide
sequence in which cytosine or C is followed by guanine or G in 5' to 3' direction, commonly called CpG dinucleotides.

Cytosinein CpG dinucleotide can be methylated to form 5' methylcytosine. ( 1,4,5)

Chronological age, as well as organ condition, has a great effect on the methylation state of CpG dinucleotide as
methylation level changes with time or age. :

CpG clock- set of CpG are epigenetic age estimator thus it termed as CpG clock of aging. Epigenetic age estimator
coupled with mathematical algorithm to estimate age. Epigenetic age may regard as a DNAm age that is not only the
reflection of chronological age but also of the biological age of DNA. Due to its accuracy about aging, it regarded as
epigenetic clock.

A supervised machine learning analysis yields both a set of CpGs and a corresponding mathematical algorithm that
incorporates the DNA methylation level into an age estimate.[6-13,8,11,12,14,15]

Each part of body and organ, tissue and cell has different biological age thus it becomes difficult it estimate the real and
actual biological age of that organism. Thus there are two types of biomarkers that are used to determine age. These
biomarkers are based on methylation levels in single tissue and in multiple tissues.

Sin_gle tissue DNA methylation-based age estimator :
This age estimator applies to only one tissue. This age estimator is based on 76 CpG methylation levels ina single tissue

an]q is }x;\ée{x;(]ed by Hannum and thus it is known as Hannum clock. Tt was first constructed by using DNA extracted from
saliva.[16,

Ml.llti - Tissye DNA Methylation-Based Age Estimator

This age estimator should apply to all tissue and cell types. This multi-tissue age estimator often referred to as Horwath
clos:k. The rate of change of DNAm age is faster during growth and development. Horwath clock was trained and
validated using 8,000 publicly available microarray samples from over 30 different tissue and cell types collected from
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HIF-1 is induced in response to hypoxia. thus by inducing mutation in the gene that suppresses genes such as FOXO,
HIF-1, NRF2, etc can lead to longevity. Sirtuins are a family of nicotinamide adenine dinucleotide dependent enzyme,
which posses deacetylase and ADP- ribosyltransferase activity.SIRT1 homolog, sir2 mediates the beneficial effect of
caloric restriction on lifespan in yeast, nematodes, and flies. (46)

Over expression of JKN homolog in the nervous system lived longer and they were more resistant to oxidative strgs's..ln
contrast, mutation and stocks with JNK knocked out by RNA interference had a shorter lifespan and elevated sensitivity
to the stress factor. (47)

Metabolism regulation and aging genetics ¢ .
Growth hormone (GH, somatotropin) and insulin-like growth factor 1 (IGF-1) cause numerous pleiotropic effects (48 )-

-receptor complex GH/GHR

. . . " . . e
The main physiological role of these hormones is growth stimulation. The hormon Gulate IGF-1 expression.

possesses a tyrosine kinase activity. It triggers the JAK/STAT pathway in liver cells to upre

The IGF-1 circulating in the bloodstream interacts with receptor IGF-IR on the cell surface in %enpze:na'lrnos}szl.lﬁ"rghl:
receptor transduces the signal to IRS proteins, which transduce it further to kinases .PISK, Ak't/PKAv an e time mTOR
performing two function simultaneously, one is suppression while another one is repression. t sam et NF-KP
suppresses the transcription of FOXO gene and repression and stimulation.of tran.SCl'IPtlon of "aCTOS'lstere d structure
and both results in cellular aging. Inhibition of FOXO support cellular aging while NK'kP destroy awth (49 ). The
supporting growth. In the case of mTOR, kinase S6K is activated to enhance cell meta.bollsm and gro d ic.e (52
experimental disruption of these IGF-1 effects extends the lifespans of yeast, nematodes, insects (50, 51 ’), an n:‘n el
). this pathway is accompanied by the deactivation of energy-consuming processes supporting stress resistance 1 i
Similar observations were made in studies of the suppression of theGH/IGF-1 axis in human populations (53)-

The signaling pathway of the transforming growth factor-beta (TGFp) is involved in several cellular processes, such as
growth, differentiation, apoptosis, and homeostasis maintenance (54 ). Receptors of the factor phosphorylate
transcription factors SMAD, which regulate the expression of FOXO3, TERT, MYC, CDKN2B, CDKNI1A, APP, ’I'I:IC,
and MET ( 55 ). These genes control bone-forming cell differentiation, neurogenesis, ventral mesoderm specialization,
gonad development, angiogenesis, and extracellular matrix neogenesis. They are also involved in the arrest of the G1
phase of the cell cycle and other processes (Hannon and Beach, 1994). Factor TGFf supports the induction of gene
markers of cellular aging and participates in the formation of the senescent cell phenotype under oxidative stress (56 ).

Studies of nematodes have shown that the knockout of the gene encoding the TGFB homolog favors the formation of
dauer larvae and extends their lifespan (57 ). It also extends the period of animal reproduction (58). A polymorphism in
the coding sequence of TGF B in humans is associated with longevity (59 ).

Another example of proteins favoring longevity and regulating metabolism is AMP-activated protein kin

Anot ; : u ase (AMPK). It
is mgg.ered by elevzftlon of the AMP: ATP ratio resulting from cellular energy deprivation,pmitochondrial(respirat)ion
disruption, or h-ypox.la (_60 ). AMPK controls a variety of metabolic pathways, including the uptake and consumption of
glucoseand lipid oxidation ( 61 ). It may affect the lifespan and health of animals and humans (62).1t is responsible for

Sypport o{ Genome Integrity
Llfe§pan dnr.ectly correlates with the efficacy of DNA repair. The e

DNA integrity is maintaj
removal of DNA lesio

ne of th . syndrome (mutation ;
CSA and CcSB gencts):3 genes contr(?llmg.the excision re (mutation in the WRN gene),
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inase) (75 ).
pene), and the Nijmegen breakhge syndrome (mutation in the NBS1 gene for cofactor of ATM kinase) (

ontrol the start
Kinnees ATM and ATR dire the most impottant sensors for double- and single-strand DNA breaks. They ©

i the signalin
of cell eycle checke, initiation of cell eycle arrest, and DNA tepair. They phosphorylate the key proteins of gnaling
caschdes In tesponse 1o DNAdamage siich as ps3, Chkl, Chk2, Mdm2,NSB1 and AMPK etc.

One of the tarpets of these kinases is transcription factor ps3. Its activation is essential fo

r various responses of a cell to
stress: cell eyele arrest, DNA repair, and cell death (apoptosis).

The transcription factor pS3 controls the expression of genes for the excision repair of the ba !

mismatch repair. Such genes include other longevity genes, e.g., GADDAS. The ‘G/\DD4.5 gene t:amll)(/1 el;:):e-s ::tl;l;
regulatory proteins involved in many processes that support genome stability via protem—.protem ‘8'11 T P o
interactions (76 ). In Drogophila, a mutation in the D-GADDAS gene shortens lifespan and distorts biologica re.sg:on; 1
to gamma irradiation (77 ). In contrast, D-GADDA5 overexpression in the nervous system of Drosophila considerably

prolongs life without weakening the life quality parameters (78 ). Beneficial effects are also produced by
overexpression of other genes supporting genome integrity, such as PARP-1 or XPF (75, 79).

ses and nucleotides and for

Telomerase activity also contributes much to genome integrity. Telomerase is a reverse transcriptase. It syntges:]zes
highly repetitive telomeric DNA, which is shortened by each division of mature somatic cells (80 ). Although t : ata
for the correlation between telomere length with lifespan and aging rate are inconsistent, it 1s known that human

cardiovascular discases are accompanied by a considerable shortening of telomeres in endothelium cells. In Alzheimer
patients, telomeres are not shortened, but they operateincorrectly_(Bl).

The overall reactivation of telomerase allows preserving the length of intact telomere regions, vyhich should improve the
replicative and reparative ability of tissues (82 ) and favorhealth preservation and life prolongation.

Also, telomerase is involved in the regulation of intracellular signaling pathways, such as mTOR (83 ), NF-«B, and
COX-2 (84 ); mitochondrion function mechanisms; and response tooxidative stress (85).

Circadian Rhythms »

Circadian Rhythms are physical, mental and beha

vioral changes that follow a daily cycle. they respond primarily to }ight
and darkness in an organism's environment. Sleeping at night and being awake during the day is an example of light-

related circadian Rhythm. Circadian rhythms are genetically determined variations of the physiological parameters
occurring at about 24-h periods and depending on the light/dark regime. They are controlled by a strictly hierarchical
system of molecular oscillators based on transcription—translation or translation-translation feedback loops. Genes for
circadian rhythms and their products are involved in many molecular processes associated with aging; in particular, in
the development of age-related disorders (86 ). the lifespans of various model species were altered by manipulations
with the circadian rhythm genes. Individual mutants for BMALI( Brain and Muscle ARNT-likel) and knockout for it
had shorter lifespans. Deletion of BMAL]1 gene from circadian loop is responsible for activation of nacrosis factor NF-
kB which shorten lifespan in case of mice while in case Drosophila tim gene or timeless gene of circadian loop inhance
lifespan if drosophila is subjected to restricted caloric intake.[87 ] The deletion of that gene from drosophila genome
can shorten the lifespan. Thus ,The protein affects the senescence rate by interacting with components of the mTOR

signaling pathway (88 ) CLOCK activates proinflammatory factor NF-kB, which shortens lifespan. The Drosophila
Timeless gene considerably prolongs life with increased caloric intake (89).

CONCLUSION

Various physiological behavior and genes are responsible for aging in an organism. Biological aging can be retarded and

can slow by having mutation intently or accidentally in a gene that suppresses the longevity gene. Well stable and
functionally good organs can extend the lifespan of organism.
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