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It gives me immense pleasure to know that YMemen
Empowerment Cell, Bijni College, is going to publish the seventh
volume of its mouthpiece ANWESHA, shortly This volume
comprises 26 research articles that beautifully capture the
multidisciplinary spirit by linking diverse aspects of life and
society through writings on global and local current issues.
Research is the heartbeat of any higher Education Institution,
and we encourage researchers and academicians by providing a
platform in multiple languages so that knowledge remains
accessible and inclusive. This pool of knowledge will be helpful
for readers in gaining insight into ethics and values. | wish my
warm greetings and compliments to all the authors. | congratulate
the members of th®Women Empowerment Cell and the
Publication Cell of the college for their painstaking efforts in
making this publication a great success. | hope this collection of
research articles will serve as a valuable resource for students
and academicians. | wish every success to this publication.

Place : Bijni (Dr. Birhash Giri Basumatary)
Date: 09.03.2026 Principal
Bijni Callegs, Bijnl



Editorial

The multidisciplinary edited book, “Anwesh&0l. VII provides
a common platform for academicians from various disciplines. It
features a good collection of research articles from nearly all areas
of human endeavoudrhis volume genuinely fulfils its multidisciplinary
purpose, covering literature, environment, ggesnd sustainability
Articles on clean energy and sustainability can provide insights for
the survival of the human civilization. Through their articles, researchers
highlight innovative materials and sustainable policies to meet the
energy needs of a growing population without jeopardizing future
generations. The book also emphasizes fields like literature and social
empowerment through self-help groups (SHGs). Through their
research, the authors illustrate wonsemoles in rural economic
development and sustainable resource Aselitionally, authors
explore progress in space research, narrairigmis Il, which
highlights technical advancements and international cooperation in this
inclusive explorationThe books multilingual approach helps
researchers to express their thoughts and findings confidently to
readers and to preserve the cultural diversity present in society

We thank the authors for their contributions to “Anwes¥al”
VIl and extend our heartfelt gratitude to the advisors for their support
in this journeyWe hope readers from all sectors of society will gain
valuable insights from this book.

Dr. Anindita Chakravar'ty
Editor, Anwesha
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Traditional Ayurvedic Medicine System of
Assam: A Scientific Overview with Textual
and Pharmacological Insights into Six
Major Diseases

Dr. Anindita Chakravarty
Assistant Professor, Department of Zoology
Bijni College, Bijni

Abstract

Ayurveda (a branch of Atharvaveda; defined as theiesmt
Indian System of medicine) has traversed centadean integrated
approach to health encompassing physical, mental, spiritual
well-being. It has a big role in Assamese culture healthcare. The
traditional Ayurvedic practice in Assam, often imt@ned with
local Bodo, Mishing, and other indigenous healingditions,
possesses unique characteristics shaped by theniegrich
biodiversity and cultural heritage. This paper ppdes a
comprehensive scientific overview of the traditiorsyurvedic
medical system of Assam, emphasizing its uniqueionad
variations, textual heritage, and pharmacologicalenpinnings in
the management of six major diseases prevalens&amy: Diabetes
Mellitus (Prameha), Hypertension (Rakta Gata VRtaktanadita),
Respiratory infection (Kasa/ Swasa), Gastrointastidisorder
(Atisara/  Pittaj Agnimandya), Musculoskeletal Cdiudis
(Amavata/ Sandhivata) and Psoriasis & Chronic Déoses
(Kustha). Drawing on classical Sanskrit treatisese Assamese
manuscripts, and recent pharmacological studieg, #hnticle
elucidates disease concepts, indigenous treatmendcpls, and
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modern validation through clinical and phytocherhiegearch. The
discussion aims to bridge traditional knowledge hwinodern
scientific understanding, underscoring Assam’s atfnobotanical
knowledge and highlighting future directions foaralardization,
translational research, and integrative healthcare.

Keywords: Ayurveda, Assam, Traditional Medicine, Diseases,
Pharmacological insights.

Introduction

Ayurveda (a branch of Atharvaveda), the ancientiaimd
system of medicine, has traversed centuries asistih@approach to
health encompassing physical, mental, and spirituall-being
rooted in the balance of bodily humours (Tkldas)—Vata
(air/space), Pitta (fire/water), and Kapha (earttés). Ayurveda is
a traditional system of medicine that has beentjoext for over
5000 years. While its foundations were laid by ealéssical texts
such as the Charaka iBaita, Susruta Sahita, and Atanga
Hrdaya, the system also underwent significant regdjiewalution.

Assam, a northeastern state in India, is renowrtedits
unique cultural heritage, geographic uniquenessd aich
biodiversity. In Assam, the Ayurveda has been fgadt since
ancient times with evidence suggesting its pradatigéng the Ahom
dynasty (1228-1826 AD). The Ahom kings were patrasfs
Ayurveda, establishing “Ojah gaon” (medicinal garske and
employing Vaidyas (Baruah, 1993). This patronagslifated the
integration and local adaptation of Ayurvedic pijphes.

Embedded within this vibrant milieu is a deep-subt
tradition of healthcare, significantly influenced lyurveda. In
Assam, Ayurveda, assumed a unique dimension, ligndiedic
doctrine with local botanical knowledge, tantrituals, and tribal
healing practices. This regional manifestation,ptieembedded in
the socio-cultural life of ancient Kamrupa, foungeession in rare
Assamese medical manuscripts, oral traditions, g@nactical
formulations still prevalent among traditional Oghéphysicians).
The assessment of a disease in Assamese Ayurvedh like
classical Ayurveda involves an integrated approaohsidering
Nidana (etiology), Purvarupa (prodromal symptom$jupa
(manifest symptoms), Upashaya/ Anupashaya (paMiati
counteractive tests) and Sthana Samshodhana @atiofi/ local
treatment. This adaptation is fueled by the abunhdedicinal flora
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found in the hills and wetlands of Assam, with profd knowledge
of local practitioners about herbs and their appions (Borah,
2010; Bordoloi, 2018).

The increasing Global interest in traditional and
complementary medicine (TCM) necessitates a séieetraluation
of such systems. Assam’s Ayurvedic tradition ofi@tseasure trove
of potentially valuable therapeutic knowledge. Heare much of
this knowledge remains undocumented or poorly wtded from a
modern scientific perspective. This paper provide®smprehensive
scientific overview of the traditional Ayurvedic dlieal system of
Assam, emphasizing its unique regional variatitertual heritage,
and pharmacological underpinnings in the managewofesik major
disorders: Diabetes Mellitus (Prameha), HypertangRakta Gata
Vata/ Raktanadita), Respiratory infection (Kasa/ aSa,
Gastrointestinal  disorder  (Atisara/  Pittaj  Agnimgay
Musculoskeletal Conditions (Amavata/ Sandhivatad &soriasis
& Chronic Dermatoses (Kustha). Drawing on classi8ainskrit
treatises, rare Assamese manuscripts, and recanmpbological
studies, the article elucidates disease conceftgdanous treatment
protocols, and modern validation through clinicalnda
phytochemical research. The findings underscorsafs rich
ethnobotanical knowledge and highlight future dimts for
standardization, translational research, and iategr healthcare.
Objectives

« To find out a scientific overview of the traditidna
Ayurvedic medical system of Assam in the managerént
six major disorders, namely, Diabetes, hypertension
respiratory infection, gastrointestinal disordergnd
psoriasis.

e To search for the indigenous treatment protocots their
modern validation through clinical and phytocherhica
research.

Methodology

This paper is based on secondary data, includimgreslated
version of original Ayurveda books, palm-leaf comgia,
unpublished diaries of some renowned Assamese gledic
practitioners, and information gathered from therinet.

Result and Discussion

The Baidyashastra Buranjis and unpublished palin-lea

compendia stored in institutions like the Assantesduseum and
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Kamarupa Anusandhan Samiti provide compelling ewidethat
Assam's medical heritage was not merely derivagivpan-Indian
Ayurveda but was enriched by autochthonous bioditer
linguistic idioms, and therapeutic pragmatism. Fexuch as
Asomiya Nirghata, and regional commentaries on Yogaratnakara,
Ayurveda Sangraha, and Vaishajya Ratnavali docusdeatvariety
of local medicinal flora including Amlakhi (Phylldrus emblica),
Brahmi (Bacopa monnieri), Ashwagandha (Withania rsifena),
Guduchi/ Amarlata (Tinospora cordifolia), Kalmegkn@irographis
paniculata), Bhangri/ Saguni lota (Tinospora sirgnshringraj
(Eclipta prostata), bhumi amlakhi (Phyllanthus rij;u Bahak
(Justicia adhatoda), and jaluk/ Pippali (Piper wmg)y, Turmeric
(Curcuma longa), Ginger (Zingiber officinale) etc.

This reliance on locally available resources makesamese
Ayurveda distinct and highly relevant to the regsospecific health
needs and environmental context. In the age ofhrerging interest
in traditional systems of medicine, especially tlylo the WHO-
endorsed Traditional Medicine Strategy 2014—-2088hsa focused
investigation serves as both cultural preserva@onl scientific
enrichment.

Textual insights and scientific validation into sore major diseases
Diabetes Mellitus (Prameha): Prameha is described in classical
texts as a group of disorders characterized by ssikee urinary
discharges, primarily categorised into Kapha, Ritid Vata types.
Medo-mahodusara (excess urine due to disturbaddtabolism) is

a key concept. Management involves dietary reginst lifestyle
modifications and herbal formulations like PanchamiParpati,
Shilajit, Guduchi, Amarlata and Gokshura (CharakamBita,
Susruta Sahita). In Assam, local practitioners emphasize &erb
like Gurmar (Gymnema sylvestre) locally known aselith@ Neem/
Madhunashini and Salacia reticulata from neightr@uiSrilanka.
Local practitioners focus on easily available loaibs like Amla,
Guduchi, and specific formulations using Shilajitokvn for its
rejuvenating and potential hypoglycemic effects.

Folk Practices

Jamun bark and neem leaf decoction among Karbikl wi
bitter gourd curry in villages (Teron & Borthak@Q13).
Scientific validation

Pharmacological studies have identified numeroagpooinds in
Ayurvedic herbs used for Prameha that exhibit hiymegnic effects.
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Gymnema sylvestre contains gymnemic acids thablmaok intestinal
glucose transport; and improve postprandial glubys20% (Baskaran
et al., 1990). Momordica charantia (bitter gounatains charantin and
other compounds with insulin like activity. Tinospo cordifolia
(Guduchi) demonstrates antioxidants and pancredtita-cell
protective effects. Shilajit contains fulvic acidihich has shown
potential in improving sensitivity (Shanmugam et 2014; Grover et
al., 2002). Curcumin found in turmeric (Curcuma dahn is
hypoglycemic, antioxidant; 0.5¢lday reduced HbAlc by 1.2%
(Aggarwal et al., 2013).
Hypertension (Rakta Gata Vata/ Raktanadita)

Elevated blood pressure is often correlated witktdR&ata Vata
(vata affecting the blood) or Raktanadita (paimlmod vessels). It is
linked to Medoroga (obesity), Ati Aharahar (excesgood intake) and
Ati Vihara (secondary lifestyle). Management ingsadlietary changes
(low salt and fat), lifestyle modifications (Yodaranayam) and herbal
formulations like Rasayana Vati (combination of ®igs- Brahmi,
Jatamanshi, Tagar, Bhringraj, Amlakhi, Haridra, Suka and
Guduchi) and Kakuvadi Churna (a combination oftherys likeArjun,
Vacha, Shunthi, Haritaki, Rasna, Shati, Pippali, skkarmool,
Bala & Nagabala; SourceBhaishaya Ratnawal{Jamadari & Jain,
2023). In Assam, local practitioners might use Ashwaganfbr its
calming and adaptogenic effects. Arjuna for caratsoular support and
emphasize stress management techniques integhgutgeda. Herbs
like Brahmi might be used for their calming effest the nervous
system, Pippali (Piper longum) and Dashamoola #&e ased in
churna preparation (Bordoloi, 2018).
Scientific validation

From pharmacological studies, it is found that, nliealia
arjuna bark extracts have been shown to possedfopantective
effects, including potential ACE (Angiotensinn-centing Enzyme-
a class of medication that lower blood pressurdijbition and
positive inotropic action (related to rate of caai muscle
contruction). WIthania somnifera  (Ashwagandha) bithi
adaptogenic properties helping to manage stressucadd
hypertension. Piper longum (Pippali) shows vastalia effects
(Patwardhan & Mabhellkar, 2009; Singh et al., 2017).
Respiratory infections (Kasa/ Swasa)

Cough (Kasa) and respiratory distress (Swasa)aegarised
based on dosha involvement (Vataj, Pittaja and Em)h Swasa
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types include Kshata and Kashyaja (often corelati¢hl bronchitis

and tuberculosis). Management involves Langhanastifig),

Vamana (emesis for Kapha types), Virachana (pwygdafor pitta

types) and herbs like Tulsi (Ocimum sanctum), Vé&sdhatoda
vasica), Pushkarmula (Inula recemosa) and Kantal@wlanum
xanthocarpum) are used for treatment in classesgist(Charaka
Samhita). Assamese local practitioners use Tulsdgminantly.
Kalmegh is frequently employed for its potent aytitic and anti-
inflammatory actions against respiratory infectiongocal

formulation might include Bhangri (Tinospora sinishsfor its

Kasahara (cough- relieving) properties.

Pharmacological and clinical insight (Scientific vlidation)

Ocium sanctum (tulsi) possesses potent antimickohbiati-
inflammatory and immune-modulatory properties. Adda vasica
(Vasa) contains vacicine, which exhibit bronchdditg and
expectorant effects. Andrographis paniculata (Kagimes known
for its broad-spectrum antimicrobial activity anatianflammatory
properties useful for treating infections like tbemmon cold and
bronchitis (Srinivasan, 2010; Hsu et al., 2000).

Gastrointestinal disorder (Atisara/ Pittaj Agnimandya)

Atisara (diarrhea) and Agnimandya (indigestion) @smon
ailments and classified as Vataja, Pittaja and lKkgphManagement
includes dietary regulation, use of astringentaodling herbs for
Atisara and herbs like Haritoki (Terminalia chebBuldippali
(Pipper longum), Shunthi (Zinziber officinale) f@dxgnimandya.
Triphala (Haritoki, Amlakhi and Bhomora) is a corstene remedy.
In Assam, local practitioners concern more on whtene diseases.
The use Amlakhi and Haritaki extensively. Ginger @bnost
universally used for digestive issues. Assamesenélations for
the treatment of the disease as recorded from B&yjge Ratnavali
and Madhava Nidana are: Avipattikara @ar(Trivit, Haritaki;
Kamadhenu Laug in Kamakhya; Sutasekhara Rasa for severe
cases.

Scientific validation

Terminalia cebula (Haritaki) and Terminalia betiiri(Bhomora)
in Triphala have shown mild laxative, antioxidanidaantimicrobial
effects. Zingiber officinale (Zinger) is well docemted for its
antiemetic, anti-inflammatory and digestive stimtilproperties. Pipar
longum (Pippali) enhances digestive fire and hasnamobial activity
(Kumar et al., 2015; Srinivasan, 2005).
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Musculoskeletal conditions (Sandhivata/ Amavata)

As per classical Ayurvedic description (Charaka Ktan
Susruta Samhita and Astanga Hrdaya), Sandhivateeq@thritis)
involves degeneration of joints, primarily a vataodder. Amavata
(rheumatoid arthritis) involves Ama (undigested i¢oxnetabolic
byproduct) and Vata (biological air element resgmasor movement,
causing joint pain with swelling. Management ingsidSthanika
swedana (local fomentation), Abhyanga (therapeotic message
specially with Bala oil), Basti (medicated enemasyd herbs like
Shalparni (Desmodium gangeticum), Prishniparni (drapicta),
Guggulu (Commiphora wightii), Erand tail (Castod) cand Bala
(Susruta Sambhita). In Assam also the use of Bada (®rdifolia) and
Eranda (Ricinus communis) in oil preparation fohgdnga and Basti
is common. Local herbs like Vasaka (Justicia adfegtanight be used
in formulation of joint support. Shilajit is ofterecommended for its
Rasayana and potential anti-inflammatory effecthionic condition.
Pharmacological insight

Sida cordifolia (Bala/ Son bariyal) contains eplvesiike
alkaloids and flavonoids with analgesic and arftainmatory
properties. Commiphora wightii (Guggulu) containag@ulsterones,
which have demonstrated anti-inflammatory and piateripid-
lowering effects. Medicated oil used in Abhyangd &asti contains
ingredients such as Eranda (Castor oil), which gss&s anti-
inflammatory and analgesic properties when appé&ternally or
internally under Vaidya's supervision (Patwardhan ak, 2005;
Kulkarni & Dahanukar, 2005).

Kustha (Psoriasis & Chronic Dermatoses)

It is a persistent skin disorder with scaling, itgh and
erythema (19). In the 7th chapter of Charaka Sanlite causes,
types, symptoms, and treatment of kustha disease @iscussed.
kustha was classified into two: Mahakustha and Kakuasth.
Mahakustha is again divided into seven types, wdtere
Ksudrakustha is divided into eleven types (Cha@kdtsasthana).
According to Ayurveda (Charaka Samhita), kustheaissed by the
vitiation of three doshas viz. vata, pitta, andgtey which in turn
vitiate the Tvak (skin or Rasa Dhatu), Rakta (bjpollamsa
(muscle tissue), and Ambu (lymph or plasma). A together
constitute the seven-fold pathogenic substanceisthi.

In ancient Assam, Ayurvedic treatment of Kusthain(sk
disease/ psoriasis) includes both sadhana (purdigaand samana
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(palliative) therapies. These include internal roations, external
applications, and dietary adjustments. Herbal meesused in the
treatment of kustha were Panchatikta ghrita (meecghee rich in
bitter herbs known for kleda purification propeslieGuggulu as a
blood purifying agent, neem (Azadarachta indica)hileix

immunomodulatory effect, haridra (Curcuma longaged for its
anti-inflammatory and antimicrobial properties, Kira (Acacia
catechu), Manjistha (Rubia cordifolia), Guduchi na@spora
cordifolia) are some of the herbs used for thettneat of kustha in
Assam.

Pharmacological validation

Some of the traditional Ayurvedic herbal medicinsgd in
the treatment of kustha diseases are now validakedugh
Pharmacological and clinical studies as follows:adia catechu
(Khadira/ khayer): From research, it is shown tKaiadira has
antimicrobial, anti-inflammatory, and antioxidantoperties, used
in skin treatment (Sharma & Das, 2011; Nath & Boraf18).
Rubia cordifolia has anthragquinones that inhibitFTN and ILL6,
and reduce keratinocyte proliferation (Vaidya & Bsagayam,
2007). Azadirachta indica (nim) has  antimicrobial,
antiJinflammatory, and improved Psoriasis Area Sevdritlex by
30% in a pilot study. Commiphora mukul: guggulsterenodulates
NFxB in keratinocytes (Singh et al., 2011). Polygonum
hydropiper poultice with turmeric among Karbis (@er &
Borthakur, (2011) coconut shell ash and neem oAbgm Baidyas
(Kalita, 2018).

Moreover, the healing practices of Assamese tribal
communities like the Bodos, Misings, and Karbiseoftmirror
Ayurvedic classifications, employing Dravyagunadzhdogic in
their herbal prescriptions. These overlaps betwkamrjya-based
Ayurveda and tribal knowledge systems demand ratogrwithin
modern integrative frameworks.

Cultural Significance of Ayurveda

Oral traditions (Puthi, Baidya#Bi) preserve Dravyaguna-
based logic across communities, affirming an iraége framework
endorsed by WHO's Traditional Medicine Strategy 22023
(WHO, 2013).

Conclusion

From the discussion, it is found that daodhatuimala

analytics and prak profiling align with modern etiologies giving
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space for integrated diagnosis and treatment. Quoedbi
detoxification (Ama pachana), ¢ pacification, and rejuvenation
validated by phytochemistry for future practiceshaboth past and
present knowledge of medicine. Community surveys eimical
trials demonstrate symptom reduction with minimaleseffects.
Phytoconstituent—pathway correlations offer avendes drug
development. Indigenous texts (Baidyasitra, Jogaayar Bhed)
showcase regional adaptations. Standardizationcityxprofiling,
Al Dassisted diagnostics, and digitization of manuseripr global
integration are of utmost importance for continuithe WHO'’s
Traditional Medicine with minimum side effects.
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Abstract

The study entitled "Digital Literacy and Women's cie
Economic Empowerment; A Study on Opportunities,liehges, and
Impact” explores how digital literacy contributesempowering rural
women in the Matia Block of Goalpara district. Withpid digital
advancement and initiatives such as PMGDISHA, @igitvareness
has reached rural areas, creating new possibilfeseducation,
communication, and entrepreneurship. This resegirol to examine
the level of digital literacy among women, identifyallenges faced in
accessing and utilizing digital resources, andyaedts impact on their
socio-economic development. Using a descriptiveesumethod, data
were collected from 80 female respondents throughktractured
questionnaire, including homemakers, self-help gmembers, small-
scale entrepreneurs, and government employeesfiridiegs reveal
that most women are literate, digitally aware, aedularly use
smartphones for communication, online transactiams accessing
government services. Digital literacy has improveeir confidence,
decision-making ability, income-generating potdntiand overall
participation in family and community affairs.

However, challenges such as poor internet connggthigh
costs of devices, lack of training, and fear ofirmmlfraud continue
to hinder full digital inclusion. The study conchksl that while

ANWESHA | 106



digital literacy has significantly enhanced womesgH-reliance and
socio-economic status, more efforts are needed ddreas
infrastructural and social barriers. Strengthendgital training
programs, improving affordability, and ensuring &qgaccess can
further promote gender equality and sustainableeldgwment.
Ultimately, digital literacy stands as a transfotive tool for
empowering rural women and building an inclusivgitdi society
Keywords: Digital Inclusion, Digital Literacy, Rural Women,
Socio-Economic Development, Women Empowerment

Introduction

In the contemporary era, rapid digital transformatihas
reshaped almost every aspect of human life, wititali literacy
emerging as a vital force for progress and empowetmThe
implementation of government initiatives such ag tAradhan
Mantri Gramin Digital Saksharta Abhiyan (PMGDISHA)as
significantly expanded digital awareness, partidylamong rural
populations. Through these initiatives, rural emtemeurs have
been able to adopt digital tools to enhance theisifesses,
communication, and access to markets. Digital dtlutahas
fostered self-reliance, confidence, and awarenessabling
individuals to utilize technology effectively foreponal and
professional growth. It has become a key instrunr@ninproving
quality of life by providing easy access to infotioa, services, and
economic opportunities.

The widespread adoption of digital literacy hasugtd visible
changes to rural societies. People are increasioghpg digital
platforms for learning, communication, and commgeleading to both
social and economic transformation. This growingitdi awareness
not only encourages technological advancement Ibatsaipports the
nation’s overall development by bridging the rwrddan divide.
Digital literacy empowers individuals to think ctiealy, solve
problems independently, and engage productivelythim modern
economy. It contributes to building an informedpatale, and self-
reliant society where knowledge and technologyedpirogress.

The present study titled “Digital Literacy and Wamwe
Socio-Economic Empowerment: A Study on Opportusijtie
Challenges, and Impact” focuses on understanding Himital
inclusion influences the empowerment of women nalrareas. The
research is conducted in villages under the MaliielBof Goalpara
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District. By reviewing relevant literature and diig studies, this
research aims to identify the opportunities andibes associated
with digital participation and to examine how dadit skills
contribute to gender equality, social justice, andnomic stability-

B.N.T.L. (2025) states that digital literacy is key tomen's
empowerment in India. Government support, community
involvement, and strong ecosystems are essentiamoRing
barriers and promoting targeted programs enable em@amfull
participation. Ongoing commitment and collaborati@msure
sustainable digital inclusion and gender equality.

Dayanand et al. (2025) highlight that digital lidey
empowers rural women socially and economically.ghams like
PMGDISHA and GOAL show positive impacts, though
infrastructure gaps and cultural constraints persommunity-
centered initiatives with post-training support,dacollaboration
between government, NGOs, and the private seatemeeded for
long-term inclusion and empowerment.

Wadhai et al. (2024) emphasize that digital litgreccrucial
for women’s social and economic empowerment. Progréike
PMGDISHA and GOAL show positive impacts, but intrastural
and cultural barriers persist. Scalable, commucéntered
initiatives  with multi-sector collaboration are essial for
sustainable inclusion.

Aryan (2024) studies the impact of digital techgigs on
women's economic empowerment through SHGs in Bilagess to
mobile phones and digital tools, such as mobilekipgnand online
payments, has enhanced financial inclusion andmecdHowever,
limited digital literacy, poor connectivity, soc@itural barriers, and
mistrust of digital systems highlight the needtéogeted training.

Prvithra G and Thimmaiah T.D. (2023) highlight thkgital
technology empowers women by creating income oppiits and
improving business performance. It expands customesrch,
enhances financial inclusion, and builds confidefit®ugh limited
internet access and security issues persist, tigaiand improved
infrastructure can further support women’s empovestn
Objectives

e To examine the level of digital literacy among weme
across different socio-economic backgrounds.

« To examine the challenges and barriers faced byemoim
attaining and utilizing digital literacy for empommeent.
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e To analyze the impact of digital literacy on worgenbcio-
economic empowerment and their role in family,
community, and economic development.

Method of the Present Study

In this study, the descriptive survey method wabkzet to
obtain comprehensive information and valuable msigonsistent
with the study’s objectives.
Population and Sample of the Study

The population for the present study comprises adlllt
females residing in the Matia Block area. The redes selected 80
samples using convenience sampling technique. Antbage 80
samples, 25 women work in small-scale industri@sar@ members
of self-help groups, 10 run small businesses, E0hamemakers,
and 5 are government employees.
Tools Used in the Study

The researcher has taken a self-made structurestigueaire
for data collection.
Procedure of Data Collection

In this study, data were collected using a comimnabf
primary and secondary sources. The primary datwiredd from
adult females, were gathered through a self-prepateuctured
questionnaire. Secondary data were collected frarious sources,
including government publications, journal arti¢lemd official
government websites.
Result and Discussion& Conclusion

The present study aims to examine digital literaog women
socio-economic empowerment in Matia Block of GoedpAistrict.
The researcher has analyzed the raw data colléctedgh a self-
structured questionnaire. Here, obtained resulis going to
represented with the help of table and diagrams.
Table 1: Occupation of the respondent

Occupation No of Percentage
Respondents

Unemployed / Homemaker 10 12.5%
Self-employed/ small business 19 23.75%
Wage/ salary employed (Privatg) 32 20%
Secondary (Grade 9-10) 22 4.0%
Government employee 5 6.25%
Agricultural Labour/ Farmer 14 17.5%
Total 80 100%
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Fig 1: Occupation of the respondents

Interpretation: The data indicates that the largest group of
respondents, 23.75%, are self-employed or engagedsmall
businesses, followed by 20% who are privately eggalo A notable
portion, 17.5%, work as agricultural labourersavnfers, while 12.5%
are unemployed or homemakers. Only a small frac&25%, are
government employees. This suggests that the rtyagdriespondents
belong to the informal or semi-formal employmenttee with self-
employment and private jobs being the predomineciipations.

Table 2: Monthly income of the respondents

Monthly Income [No of Respondents Percentage
Below 10,000 19 23.75%
10,001-20,000 41 51.25%
20,001-40,000 15 18.75%
40,001-70,000 0 0%

Above 70,000 0 0%

Monthly income

41

40

% 2 15

20

10 375 125 h 0 0.00% 0 0.00%
A A

Below 10,000  10,001-20,000 20,001-40,000 40,001-70,000  Above 70,000
uNo of Respondents  mPercentage

Fig 2: Monthly income of the respondents
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Interpretation: The data reveals that the majority of respondents,
41 individuals (51.25%), have a monthly income leswn/ 110,001
and 120,000, indicating that over half of the sampldsfah the
lower-middle income group. Additionally, 19 respents (23.75%)
earn below 110,000 per month, showing a significant portiorhaf
population with low-income levels. A smaller groud5
respondents (18.75%), earn betwee20,001 and 140,000, while
none of the respondents have a monthly income abd@000.

Table3: Categories of digital devices used by tHiRespondents

Categories of digital devices No of Percentage
Respondents
Personal device 56 70.00%
Shared device (family/ neighbor) 16 20.00%
No 8 10.00%
Total 80 100%

Interpretation: The data shows that most respondents (70%) use
personal digital devices, indicating good individweccess and
autonomy. Around 20% depend on shared devices feonily or
neighbors, showing limited personal access but satiggtal
involvement. About 10% have no access to digitaviabs,
reflecting a small digital gap. Overall, most resgents are
digitally equipped, supporting greater participation online
activities and literacy programs.

Table 4: Internet /Digital device usage among regmdents

Internet / digital device usage No of Percentage
Respondents
Daily 66 82.5%
Several times week 14 17.5%
Once a week 0 0
Rarely 0 0
Never 0 0

Interpretation: The table shows that most respondents (82.5%)
use the Internet or digital devices daily, showinigh digital
engagement in daily life. The remaining 17.5% usent several
times a week, indicating regular but less frequase. None
reported using them rarely or never, suggestingataespondents
are active users and display strong digital incasand familiarity
with technology
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Table 5: Respondents Self — rated Ability on DigitaTasks

2 = Can do| 3=Ca
1= with a lot of| n do| 4=Ca | 5=can
Digital Tasks Canno | difficulty/ with n do| do
tdo needs some | well easily
frequent help | effort
Make/ Receive
Calls/ SMS on g0 0 0 3 77
Mobile Phone
Use messaging
apps (whatsapp 3 3 5 6 63
Ltelegram)
Use internet 14 6 33 8 19
Browser
Use Social Media 4 0 8 11 57
Use Online
Banking/Payment | 65 6 5 2 2
apps
Use Email and
attach Files 68 1 L 0 0
Create or manage
Online
Selling/Listing(e.g
Whatsapp 71 5 4 0 0
Business, E-
commerce)
Digital Tasks
90
80
70
60
50
gg = 1= Cannot do
20 A u2
o 3
(\b,u é\ - b\'b .\(\0_.‘ \09 K ud
O@\\c’ < © > ¢ aoé 0{,\3\ aoé m5=can do easily
& 6‘0\ G_,oc’\ Ng b'§ Q@Q'
& & o"’g K «@,b
& A > o
@ ¥ & 5
W & «©

Fig 3: Average self-rated Ability of Respondents on Diffietr
Digital Tasks
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Interpretation :The data shows that respondents are strong i basi
mobile skills—77 can make calls and send SMS, ahad&h use
Whatsapp easily. However, only 57 use social medi#idently,
and just 19 can browse or search online. Most glteugith online
banking (65) and email (68). Digital business skire low in 71.
Overall, they handle basic tasks well but face idiffy with

advanced digital uses.
Table 6: Participation in Digital Literacy Training/ Program

.Response Category ngénrrk])aelregf Percentage
Government/NGO Organized 32 40
- Private Training Course 18 22.5
No 30 37.5
Total 80 100

Interpretation: The data shows that 40% of the female respondents
participated in government or NGO-organized digitakracy
programs, while 22.5% attended private trainingrees. However,
37.5% of the respondents did not take part in agyad literacy
training. This indicates that although a majoritysmmen have had
some exposure to digital literacy initiatives, gngiicant portion

still lacks formal training, highlighting the neéaor wider outreach
and inclusion in such programs.

Table 7: Usefulness of Digital Literacy Training for Dailyfé/Income

Usefulness Rating Number of Percentage
Females

Not Useful 3 6.00%
Slightly Useful 5 10.00%
Moderately Useful 10 20.00%
Useful 14 28.00%
Very Useful 18 36.00%
Total (who attended Training 50 62.05%
No 'R.esponse did not Attend 30 37.05%
Training

Interpretation : The data shows that digital literacy training has
been highly beneficial for most participants. O tB0 females
trained, 36% found it very useful and 28% usefukaming over
60% saw a strong positive impact on daily life mcdme. About
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20% rated it moderately useful, while 10% founglightly useful
and 6% not useful. Meanwhile, 37.05% did not attang training.
Overall, digital literacy programs appear effectigsed valued,
supporting daily and economic empowerment

Table 8: Major Barrier Affecting Digital Usage

Barrier No of Percentage
Respondents 9

cost of device/ data 18 22.50%
Poor connectivity 22 27.50%
Lack of Training 14 17.50%
Family /Social restrictions 8 10%
Time constraints (household 9 11.25%
/work)
Language /Content issues 5 6.25%
Time constraints (household 3 37506
/work)
Fear of Fraud/Safety 0
Concerns Other 1 1.25%
Total 80 100.00%

Interpretation: The data shows that the main barriers to diggalare
poor connectivity (27.5%) and high device or datsts (22.5%). Lack
of training (17.5%) also limits engagement. Othssues include
language problems (11.25%), family restrictions%)0and time
constraints (6.25%). A few mentioned fear of fr§8d5%) and other
reasons (1.25%). Overall, infrastructural, finahaad skill gaps are
the key factors restricting effective digital use.
Table 9: Impact of Digital Literacy on Socio Economic Empoment

1=Stronglydisagree/Never

2=Disagree/Rarely

3=Neutral/Sometimes

4=Agree/Often

5 = Strongly agree / Always
Statement 1 2 3 4 5
Used digital tools tg 4 (5.00%) | 6 12 34(42.50) | 24(30%)
find job/income (7.50%) | (15.00%

)

Managed householfi2 (2.50%) | 5 10 36(45.00 | 27(33.75
finances online (6.25%) | (12.50) | %) %)
Accessed infol 1 (1.25%) | 4(5.00%| 9(11.25 | 37(46.25 | 29(36.25
(health, schemes, ) %) %) %)
market
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Gained confidence in 2 (2.50%) | 3(3.75)| 10(12.5038(47.50 | 27(33.75
family decisions ) %) %)
Joined digital| 3 (3.75%) | 5 14(17.50 | 35(43.75 | 23(28.75
communication (6.25%) |) %) %)
(calls/groups)

Started/grew  small 5 (6.25%) | 7 16(20.00 | 33(41.25 | 19(23.75
business online (8.75%) | %) %) %)

Interpretation: The data shows that digital literacy has greatly
improved respondents' socio-economic empowermenbouid
72.5% agreed it helped them earn income or find,jaind 78.75%
said it improved managing household finances. Ado@2.5%
could access useful online information on healthemes, and
markets. Confidence in decision-making rose for2B%, and
72.5% joined more community activities. Moreove§% said
digital skills helped them start or grow small Imesises.

Table No 10:Change in Income or Employment Due To Digital Skill

Category No of Respondentg Percentage
Significant Increase 20 25%
Small Increase 28 35%
No Change 22 27.50%
Negative N Impact/lost 4 5
Opportunities
Not Sure 6 7.50%
Total 80 100%

Interpretation: The data shows that digital skills positively
influenced income and employment for most respotsdeftbout
25% saw a significant rise and 35% a small incréasacome or
job opportunities. Meanwhile, 27.5% noticed no derb% faced
negative effects, and 7.5% were unsure. Overaliailiteracy has
improved economic prospects for many, though soe lyet to
see clear benefits.

Table 11: Household Financial Decision Maker

Decision Maker No of Respondents  Percentage
Self (1 do) 18 22.50%
Husband 32 40.00%
Jointly (Both) 25 31.25%
Other Family Member| 5 6.25%

Total 80 100.00%
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Interpretation : The data shows that in most households, the
husband makes financial decisions (40%), while 3% 2share
decisions jointly. About 22.5% of women decide ipdrdently,
and 6.25% rely on other family members. Overallnmstll lead

in financial decisions, but many women now partte or
manage finances independently, showing growing egcono
involvement.

Table 12: Change in Role in Household/Community Decision
Making Due to Digital Tools

Category No of Respondents Percentage
Increased a lot 22 27.50%
Increased Some What 28 35.00%
No Change 18 22.50%
Decreased 6 7.50%
Not Applicable 6 7.50%
Total 80 100.00%

Interpretation :The data shows that digital tools have improved
participation in household and community decisiokisout 27.5%
said their role increased a lot, and 35% somewhateased.
Meanwhile, 22.5% saw no change, 7.5% felt it deszdaand 7.5%
found it not applicable. Overall, digital tools lawempowered
many, especially women, by boosting confidence iandlvement

in decision-making

Table 13:Use of Various Digital Services

- . No of

Digital Service Respondents Percentage
Mobile Payment/UPI/Wallet | 20 25%
Online Banking 0 0%
E-C_ommerce (Buying Goods15 18.75%
Online
Online Selling/Market Place 15 18.75%
Government Services (E-Gd o 0%
Portals, Subsidy Schemes) °
Social Media Groups Far 0
Work Market Information 45 56.25%
Telemed.lcme/H'eaIth 0 0%
Information Online
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Interpretation: The data shows that most respondents (56.25%)
use social media groups for work or market infoiorat Mobile
payment apps are used by 25%, while 18.75% engage- i
commerce and online selling. None use online bapldovernment
e-services, or telemedicine. Overall, social mexdid basic digital
finance tools are common, but formal online finahagovernment,
and health services remain limited, highlighting treed for more
awareness and access.

Discussion:

The study “Digital Literacy and Women’s Socio-Ecario
Empowerment: A Study on Opportunities, Challenges] Impact”
reveals the intricate relationship between womewtsess to digital
tools and their empowerment in both economic ariabspheres.
The findings indicate that while digital inclusiois growing
steadily, gaps in skill, infrastructure, and soe@mnomic conditions
continue to hinder full participation.

Most respondents are engaged in informal or semidb
employment such as self-employment, private jobsagicultural
work, reflecting limited integration into formal cers. Their
modest income levels, with a majority earning belo20,000 per
month, suggest restricted financial capacity toegtvin advanced
technologies or digital services. Despite thisspeal ownership of
digital devices is remarkably high (70%), and dailsage of the
internet (82.5%) points toward growing digital fdianity and
engagement among rural women.

In terms of skills, the study highlights a stromgifidation in
basic digital communication—such as calls, messpgnd social
media—but limited competence in advanced tasks bkdine
banking, email, and e-commerce. This imbalance nsicdees the
persistence of functional and transactional digliracy gaps,
which are crucial for economic empowerment. Althoi?.5% of
respondents have attended some form of digitahitrgj the
remaining untrained group emphasizes the need foader,
inclusive literacy programs. Those trained largelyorted positive
impacts on income, confidence, and daily life, aonihg the
transformative potential of such initiatives.

The research also identifies significant barrieduding poor
connectivity, high device and data costs, and figaht training
opportunities. Socio-cultural restrictions and safeoncerns,
though less prevalent, still influence digital papation.
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Encouragingly, digital access and literacy appearstrengthen
women’s roles in household and community decisi@kimg—
over 60% of respondents experienced increasedemtll due to
digital engagement.

However, digital usage remainsskewed toward infbrma
applications like social media and mobile paymewith minimal
participation in formal digital finance, e-goverman or tele health
services. This suggests that while digital awarensshigh, its
integration into broader developmental and insttwl frameworks
is still limited.

Overall, the study demonstrates that digital litgraerves as
a crucial pathway to women’s socio-economic empaveer,
enhancing communication, financial inclusion, aedision-making
power. Yet, sustained efforts in infrastructure aelepment,
affordable access, skill training, and awarenesfidihg are
essential to translate digital inclusion into megifil
empowerment for all women.

Conclusion:

The present study highlights the crucial role @jfitai literacy
in empowering women and enhancing their socio-etinstatus,
particularly in rural areas. The findings reveahttimost of the
respondents are digitally aware and actively usersphones and
other devices for communication, online transa&j@nd accessing
digital services. Digital literacy has enabled wone improve their
income-generating opportunities, enhance decisiakimy abilities,
and gain financial Independence. It has also dmuiied to increased
confidence and participation in community and hboe activities.
However, the study also identifies several chaklsngnd barriers
that hinder women's full participation in the dajitspace. Poor
connectivity, high costs of internet and deviceskl of training,
social restrictions, and fear of online fraud remaiignificant
obstacles to digital inclusion. Despite these issube positive
impact of digital literacy is evident, as it conigs to improve
women's educational, economic, and social outcoies.research
concludes that sustained efforts are necessary v@rcame
infrastructural and social barriers and to ensoodusive access to
digital tools and training. Government schemes, NG@nd
community-level initiatives must work collectivelfo promote
digital awareness, provide affordable internet ascand organize
regular digital literacy programs for women. Empowg women
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through digital literacy is not only essential ftreir personal
growth and self-reliance but also for achievingdd®r goals of
gender equality and sustainable development. Tdiggal literacy
serves as a transformative force for building anmtable, informed,
and progressive society.
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The Science of Cooking: A Data-Driven
Exploration of Kitchen Chemistry

Dipak Bhattacharyya
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Abstract

The art of cooking is fundamentally the science of
transforming raw ingredients through controlled rofeal and
physical processes. Understanding these reactionsrmed by
precise temperatures, molecular interactions, aoithsometric
ratios elevates cooking from a mundane task toxattescience.
This article explores key culinary phenomena, idclg the
Maillard reaction, leavening, emulsions, and protdenaturation,
through a scientific lens supported by statistdtzia and chemical
analysis.
Keywords: Denaturation, Emulsions, Kitchen Chemistry, Madlar
Reaction, Protein

1. Introduction

The global culinary market, valued at over $8.7lidn,
underscores humanity’s deep engagement with foad.ay 2022
survey by the International Food Information Coulrfound that
while 60% of respondents cooked at home frequeatily, 28% felt
confident in their understanding of the underlysoience. This gap
between practice and principle is where kitchermibey thrives.
Every time you sear a steak or bake a cake, yow@rducting a
series of complex chemical experiments. This &taémystifies
these processes with data, transforming your kiiclo a
comprehensible laboratory.
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Methodology
The ultimate goal of this data-driven approachoiglose the

gap between basic scientific concepts and commadimacy
practice. By examining cooking from the perspedivé surface
chemistry, kinetics, thermodynamics, and stoichitoypehe method
enables people to go beyond simply following resip&his
analytical framework's main objective is to enaldeoks to
examine, troubleshoot, and innovate, so as to corkie kitchen
from a place of mundane activities into an undeckhle and
fulfilling scientific laboratory.

Data Analysis

The Maillard Reaction: Engineering Flavor Through
Controlled Browning

e A study in the Journal of Agricultural and FoGtemistry
notes that a single Maillard pathway can generagz 600
distinct flavor compounds.

e Optimal browning occurs between 140°C and 165°C.
Exceeding 180°C initiates pyrolysis (burning), ¢ieg
bitter flavors.

» Surface moisture reduction of up to 20% (e.g.patting a
steak dry) accelerates browning by preventing energ
wasting steam formation.

Table 1. Maillard Reaction Parameters
Factor Optimal Range| Effect of Deviation

Temperature 140°C — 165°( i140°C: Slow reactiof’C38
Burning and bitter compounds.

Surface Minimal High moisture inhibits reaction

Moisture by cooling the surface vip
steam.

Sugar-Amino | Balanced Imbalance reduces he

Acid complexity of flavor compoung

Ratio formation.

Leavening Agents:

* Double-acting baking powder is engineered foiwa-stage
release: 20—-30% of CO2 at room temperature ancethaining
70-80% at 50-60°C during baking.
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e Industrial data shows a 0.1% deviation in thkirga soda-to-
acid ratio can reduce final product volume by 5-7%.

* A "heaping” teaspoon can introduce a 15-20% avare in
leavening agent, leading to significant textureoimgistencies

Emulsions:

* Asingle large egg yolk (containing approx. 1didecithin) can
emulsify up to 1 liter of ail.

e The optimal oil incorporation rate is 100-150 /min.
Exceeding 250 mL/min risks overwhelming the emidss,
causing the emulsion to "break.”

« Temporary emulsions (e.g., vinaigrette) havaartshalf-life of
2-5 minutes without stabilizers.

Table 2: Emulsion Stability Factors

Emulsion Emulsifie | Stability Critical
Type r Duration Success Factor
Temporary None 2-5 minuteg Vigorous
(Vinaigrette) mechanical whisking
Permanent Lecithin | Indefinite Slow oll
(Mayonnaise) | (egg incorporation

yolk) (<150 mL/min).

Protein Denaturation:

e« Research in Food Chemistry shows egg white owailb
denatures at 84°C, while meat collagen dissolviesgelatin at
60-70°C.

* Sous-vide cooking at 55°C for several hours eotsvup to 80%
of collagen to gelatin without excessive moistwssl

« Traditional high-heat methods can cause a 25-2@%¥ght loss
from water and fat expulsion due to aggressive emmot
contraction.

Conclusion

The journey from raw ingredients to a finished disha
narrative written in the lan- guage of chemistrywdérstanding the
thermodynamics of the Maillard reaction, the stmaofetry of
leavening, the surface chemistry of emulsions, tedkinetics of
protein denaturation empowers us to move beyonchdiyli
following recipes. It allows us to analyze, trouddleot, and
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innovate. By embracing the data-driven science awfking, you
don’t just cook—you engineer flavor, texture, anctlight,
transforming your kitchen into the most rewardiagdratory you'll
ever own.
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Abstract

Indian Adivasi literature in English and translatipresents
indigenous identity, spirituality, and environmdngéghics through
land- and community-based narratives. In this stwdylook at the
works of Hansda Sowvendra Shekhar, Mamang DaiNI@®evy,
and Mahasweta Devi which we place in the Fourth l&Vand
postcolonial ecocritical frameworks. We see strahgmes of
spiritual ecology, land dispossession, indigen@msiriism, cultural
identity, and oral tradition. We report that Adivagiters present
the forest and landscape as living entities, tie mew's
empowerment to ecological survival, and use stbimyteas a tool
to resist cultural erasure. Also brought out is alternative
modernity which you see in the Adivasi voices tamand rights
to “jal-jangal-jameen” (water-forest-land).
Keywords: Adivasi literature, Ecocriticism, Fourth World digenous
feminism, Oral tradition

Introduction

The tribal communities of the nation, who, thougthrin
both culture and knowledge about the environmeanehremained
on the sidelines in Indian English literature. Yahi' is a Sanskrit
word meaning original inhabitants; this term hasneoto denote
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those tribal peoples codified by the Indian Constn. It would be
a polyglot and polymorphic population with varidahguages and
belief systems. According to scholars, India's Adig have
undergone a threefold colonization-first by Aryatigen by British
imperialists and finally by modern capitalist dexghent- which
gives one an idea that there exists an internairtRd/Norld' within
a country. The Fourth World is stateless indigermsple asserting
their cultural identities and traditions; it canmeai being during the
1970s. As the diplomat Mbuto Milando said, “wherivea peoples
come into their own, on the basis of their own wd@s and
traditions, that will be the Fourth World.” In i@y discussion,
Fourth World writing helps bring out the voices gbups pushed
aside by the main flow of politics and economicsvadi literature
mostly flows from oral traditions, goes through genfolktales and
myths; until the 20th century put aside before maihal writers
chose to sit with print writing. Early pioneersdilpoet Susheela
Samad and storyteller Alice Ekka working betweer t#930s-
1960s proved Adivasi voices existed mainly in regiolanguages
or English translations. However, it must be notedt "written
Adivasi literature is mainly confined to a few largcommunities
and regions." As of now, The Caravan magazine ebsdhat there
are "very few English-language books by Adivasiteys." Take the
example of the Gond (Kmir) community, which numbers about 14
million and had "not a single book published in Estg as of 2021,
though there were numerous writers in Hindi, Marabh Telugu.
Most Adivasi writing only circulates locally (a#tfas and tribals’
cultural gatherings) Collectively, these factorsacly accentuate a
very large gap: until now, very few worlds of thert@, Bhil, Khasi,
Santhal, and other Adivasi communities have beeonrded with
true and honest representations in mainstreamnriginglish novels
or stories.This paper argues that filling this gmpn urgent as well
as a good need. What Fourth World literature—Adivaiters and
works—reveals are different spiritual-ecologicargpectives and
land-struggle histories.By giving space to thos&e® here at an
international level, we can further enhance researche fields of
global eco-criticism and indigenous studies.We waikgin by
defining the concept of the Fourth World and itedietical
background before moving on to discuss importanvdsl writers
and themes in contemporary literature before dsngshow indeed
such works serve to put identity back in nature.
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Results and Discussion
Spiritual Ecology and Sacred Landscapes

Nature is sacred, nature is alive. That has beeresisential
content of Adivasi spiritual ecology. In all thetexts, Nature does
not represent anything as a passive background rhtiter
something actively infused with spiritual agencyeTland cannot
be separated from belief and community — this heenkan integral
aspect of their narration, reflecting a worldviewsbd on oral
traditions through which collective memory, rituyalactices, and
ecological ethics have been transmitted. It is #aasitivity that
very much comes out in the description of life agdme Santhals
by Hansda Sowvendra Shekhar. In My Father's Gard#élage
majhis (priests) were sharing guardianship of thteej or sacred
grove, which is preserved in its original unspoittate. As a result
of the neglect or destruction of the jaher, thersdcial and spiritual
disintegration within the community because it lzways been
believed that land protects people just as mucheaple protect
land. Therefore, the jaher emerges both as angicalspace and a
site of communal identity and resistance. Sacreddeapes come to
the fore in Mamang Dai’s poetry and fiction, rivefsrests, seeds
— these are places of sustenance. In poems likeRivex water is
sacred and it is life-giving. In The Last Tree, thege of one tree
that has managed to survive speaks of resilieneanveti around
there is ecological destruction. Her work goes onstiggest an
indigenous ecological philosophy which situates aosm in a
relationship of connectivity with the natural woré opposed to
modern relationships that bifurcate nature anducelt Jacinta
Kerketta’'s poetry calls up the spirits of land dacest at the same
time shares with us all that destruction which mgniand
deforestation bring about. Her emphasis on jalgé&immneen
(water, forest, and land) speaks to an Adivasi aveiéw in which
ecology relates with an important connection betweeological
elements and the spiritual or religious spherdidady Mahasweta
Devi projects the spirituality inherent in tribadsistance. In The
Book of the Hunter, it is read how “Mother Foresimes to be
conceptualized, and her felling equated with betrayd violence
against indigenous life. Land or forest does notobese a
commodity but kin—ancestor, protector, and livingegences—
coming together as one between ecocritical framksvibrat counter
anthropocentric worldviews.
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Land Dispossession and Environmental Justice

Another major theme that emerges is land dispdsseghis
represents a multidimensional crisis—ecologicalraggfion, cultural
erosion, and violation of human rights. The viokeré displacement
through mining activities, industrial expansiong atate intervention is
consistently recorded by Adivasi texts. Displacameshekhar's*The
Adivasi Will Not Dance* comes through the approfoia of Adivasi
land on which mining initiatives are conducted awpanied by the
loss of faith, language, and cultural memory. Thapropriation
mourns her characters have to narrate how the ®afieds begin to
lose land is identity.

The poems of Jacinta Kerketta are articulated faodistinctly
activist perspective, shedding light on the fornfisexploitation in
which ecologically sensitive areas like the Sarardeests are
subjected. Her work tends to frame environmentatrdetion as a
multiple assault-on means of sustenance, on cuttarginuity, and on
the dignity of life for Adivasi communities. Besglthrowing them into
economic deprivation, the loss of land, water, fanelst resources also
fragments social and cultural life. Dispossessioa fact of history and
contemporary reality in constant interplay in Mabhets Devi's
narratives. In The Right of the Forest, dispossessiannot be
completed until the tribal communities leave theadlaof their
forefathers when sacred groves are violated, éstaiy firmly that
displacement is at once material and spirituahatien. As Mamang
Dai writes in The Legends of Pensam, the Arunadlilldiges try to
battle loggers, predatory officials, and a sunderatology which
simultaneously with indigenous diplomacy and reside.These
writings put together present land dispossessian @smmunal crisis,
something more than individual loss and longing fame that
demands alternative modernities. The writers do totlly reject
modernity as proposed in capitalist models of dmmeknt; rather,
they criticize such models for allowing extractiontake precedence
over sustainability. These narratives position ¢f@bal indigenous
discourse by reiterating the rights of communit@grotect, manage,
and write about their own territories—thereby pding support to
ecocriticism in its fundamental assumption relatiegvironmental
damage to some form of social injustice.

Indigenous Feminism and Gendered Ecology

The meeting of gender and ecology is a great dioens
Adivasi writing. It develops an Indigenous feminidimat arises
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from experiences of the land. Adivasi women oftesme to
symbolize keepers of cultural knowledge, ecologwedom, and
resistance itself. In the works by Mahasweta Dé\@hotti Munda
and His Arrow" and "Pterodactyl, Puran Sahay, Rltthribal
women are presented as strong figures fightingoniyt one but two
patriarchies - male and colonial.

Jacinta Kerketta brings to the fore the violencat thdivasi
women experience in their struggles for land, ititamization, and
displacement. She places women’s pain within aelafigamework
of multiple oppressions by drawing a relationshigtween
ecological destruction and bodily violence. The towous
appearance of women in her poems supports an tadensy that
the resistance of land alienation is equally an aictesisting a
different form of gendered injustice.

Mamang Dai emphasizes the gendered experienceandf |
water, and forest. Her invocation of mother goddesand female
ancestral figures shows both the symbolic and nadtevays
through which women relate to ecological continuityansda
Sowvendra Shekhar’s stories reveal Adivasi mothas daughters
as carriers of culture just as much as Mahasweta'Deeroines
who often oscillate between being matriarchs oitanits.

That native feminism goes in line with ecofeminisbught
because, according to ecofeminist philosophy, tbmidation of
nature and the oppression of women emanate fratecebtructures
of power. This is how Adivasi literature express@secofeminist
ethic whereby justice for women and justice for #mironment
become complementary forces.

Cultural Identity and Oral Tradition

It is through oral tradition that cultural identity Adivasi
literature has been profoundly sustained. Faithréndl, language
and story-telling constitute the living archives estin communal
knowledge has always been preserved. The fear rafnty into
"people from nowhere" speaks to the existentiakbdhrthat is
imposed by forced assimilation on their culture.

Poetry by Jacinta Kerketta reflects Oraon tradjtiewen
though it happens in Hindi. It is an illustratioi e fact that
language can be a matter of appropriation towarstasung
indigenous identity. G. N. Devy, in works such asnied Words,
has established how oral narratives become a teppsof
indigenous epistemology against the dominant hesdhat sideline
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tribal knowledge systems. The use of folk songs ahdnts by
Mahasweta Devi further establishes oral formstesdliy.

Shekhar and Dai imbed native words cosmologies, raes
even in their English compositions thereby showimgwv oral
tradition significantly inspires the written piecé&/hat has often
been thrown away as “myth” by mainstream cultur@ses out to
be shared recollection and practiced ideology. Ttautell a tale is
to fight back against knowledge wiping and a waydualture itself
to stay alive.

Synthesis: Fourth World and Ecocritical Discourse

Adivasi eco-spirituality identity which transcendseyond
caste society. It complements Linda Tuhiwai Smit{1999)
suggestion to 'decolonize' literature through théesgration of
indigenous perspectives and the Fourth World theatyich
consolidates tribal and indigenous. One such cpgtmts to “the
consciousness of the Fourth World” (the global tdgnof
Indigenous people), as being engendered througlpréervation
of their traditions and the history surrounding ntheAdivasi
literature achieves this through the focused ddtmn of the
‘transculturation’ and the plural modernity of colal contact. Our
finding corroborates ecocritical studies as thagbas counter the
anthropocentric stance through a kinship perspecti®hekhar
demonstrates this through intertwining Santhal itsaility and
medicine (characters often worship to Karam andrDihata) to
depict nature’s healing power. The same ideologicak is visible
in the descriptions of mountains by Dai and in Dewgtory of a
tribal woman who communicates with her sacrifigaimal. We
can even argue that, in methodological terms, AsiiViberature
“reimagines sustainability, indigenous wisdom angiriwal
ecology, community-centric stewardship” through Rancipal of
Absence. The theme of identity in these texts lnhitd rights and
resistance, self-determination. The texts focuseifrdetermination.

Devi's reconceptualization of “Mother India” as “Mer
Forest” parallels tribal demands for a place atrthtion’s table. In
Ahmedabad, Shekhar's migrants demand recognitiontheir
cuisine and traditions. Kerketta mentions art #&’d sake” and a
relationship with the soil in her published intewis. These voices
of a global indigenous ethos point to the fact timalian Adivasi
literature is not an enclave, as many assume, adtgl a wider
Fourth World renaissance.
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Table 1: Key Adivasi authors, representative worksand central

themes (identity,

land, ecology,

resistance)This selection

illustrates how each author's oeuvre foregrounds iksues

identified above.

Author

Representative
Work(s)

Central Themes

Hansda SowvendraThe
Shekhar (Santhal)

Adivasi
Will Not Dance
(stories, 2015)
My Father's
Garden (novel,
2018)

faith
cultura
ecological

Displacement,
(Sarna),
identity,
folklore

Mamang
(Nyishi)

Dai

River  Poems
(1995); Night of
the Naked Ya
(2002); The
Legends of
Pensam(2011)

Landscape/environmer
(rivers, forests), eco
consciousness,

indigenous rituals

nt

Mahasweta

Dev
(Bengali activist)

The Book of the
Hunter (1994);
The Right of thg

2 Tribal revolt agains
forest  dispossessio
 critique of capitalism

—

Forest(1977) | Adivasi rights
G. N. Devy| Painted Wordg Compilation of tribal
(critic/anthologist) | (ed., 2002); oral texts, advocacy far
Being Adivasi Adivasi languages and

(co-ed., 2022) | heritage
The table underscores that while each author'se styffers, all
addressAdivasi spiritual ecology, land/livelihood, and cuiural
resistancein some form.
Conclusion

Adivasi writers emphasize the environment of thuith, the
land that is home and heritage, and storytellingaamethod of
emancipation. They describe the forest, they desdlie river, they
describe earth herself as living entities so bregakdown the
Western binary of nature versus culture. And algothese very
lands to which they assert rights, because eca@bganservation is
what seems an understanding to be at its core hyosdice. In
Devi's work pointedly articulated through Adivasicatogical
resistance having deep contemporaneity and ama@utdim battle
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for basic human rights today. What emerges fronk&dues, Dai's,
Kerketta’'s and Devi’'s narratives and Devy’s scheitgy is another
way of seeing predominant literature - its energgated in
dispossessed voices finding recovery of old wisdom.

In the Fourth World and postcolonial theory corgexhese
literatures help explain the dual nature of Adiagiggles, both global
and local. Through indigenous cosmology/ ecologkabwledge,
writers construct new models of development andgudrood from an
alternate perspective critiquing anthropocentrism ecocritical
discourse and illustrating the importance of norsidtm
epistemologies. The texts bring to the front womenperiences and
oral histories fulfilling a major demand from withicontemporary
Indigenous feminism which argues that cultural tsgmvironmental
health are interdependent. These are the aspeattsnthinstream
literature has been able to comfortably avoid, Beihdecomes the
responsibility of writers to fill in these missindimensions about
India’s Fourth World. In this paper’s reading of i¥abi writing, we
strongly believe that filling this gap will considdly widen both
Indian and global discussions on literature, egglagd justice.
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Abstract

Escherichia coli(E. coli) is a group of bacteria commonly
found in the gastrointestinal tract of humans attetioanimals. It is
a gram-negative bacterium. Most strains are hasnbexl even
beneficial; however, certain pathogenic strains canse serious
illnesses such as bloody diarrhea, pneumonia, myrinaact
infections, and, in severe cases, kidney failu@n@on symptoms
include severe abdominal pain, cramps, tenderbéssgly diarrhea,
vomiting, and fever. In some instances, seriouspdizations such
as kidney failure especially among young childreaw platelet
count, and neurological issues including seizusg®ke, or coma
may occur. Infection typically spreads through eomihated food
and water, as well as poor hygiene practices.
Key terms: Anaerobe, Gastrointestinal tract, Pathogenic, &axt
Urinary tract

Introduction:

Escherichia col(E. coli) is a group of bacteria that normally
lives in the gastrointestinal/Gl tract of healthgople and animals.
E. coli, a Gram-negative, rod-shaped, facultative anaeidigorm
bacteria belonging to gen&scherichia The type that lives in gut
tract is usually harmless and even helps to difpesit. But many
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strains ofE. coli. are pathogenic and cause infection. The patfimge
strains adhere to cells and release toxiime most commort. coli
infections involve the gastrointestinal tract ameé wrinary system
(UTIs). However, E. coli can also cause several other types of
infections, such as Bloodstream infections. Pritistéinfection of the
prostate), Pelvic inflammatory disease (PID) andol€itystitis
(gallbladder infection)Children younger than 5, adults 65 and older,
and people with weakened immune systems are maoue o E.
coliinfection. Common symptoms of E. coli includdiarrhoea,
Stomach pain and cramps, loss of appetite and tadegever. Watery
diarrhoea is usually the first sign of @ coli infection in the
gastrointestinal (Gl) tract. Though colican make people sick with
diarrhoea, pneumonia, sepsis, and other illnesgsesnbst common
infections involve the gastrointestinal tract andhbky tract infection.
The symptoms may vary depending on the specifie typE. coli
involved and the site of the infection.

Objective

The study aims to know

« Different strains of E. coli and their infection.

* Pathogenicity and preventive measurek @bli infection.
Methodology: The paper is based on secondary data collected from
websites, books, and journals, etc.

Result and Discussion
Different strains of E. coli
E. coli strains can be classified into many groups, but

pathogenic varieties are typically divided into esevmajor types
based on their mechanisms of action. Non-pathogktioratory
strains such as K-12 and B are also importantheg are widely
used in scientific research coli pathogenic strains include:
1. Shiga toxin-producing Ecoli (STEC).
2. Enter toxigenic Ecoli (ETEC).
3. Enteropathogenic.Eoli (EPEC).
4. Enteroaggregativk. coli (EAEC).
5. Enteroinvasive E. coli (EIEC).
6. Diffusely adherent Ecoli (DAEC).
7. UTI (urinary tract infection) producing E. coli (#Z)
Shiga Toxin-ProducingE. coli (STEC):

Shiga toxin—producing Escherichia coli (STEC) refers to
strains ofE. coli that produce a powerful toxin known &higa
toxin which damage intestinal cellfhese bacteria can cause

1.
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bloody diarrhea, severe abdominal pain,and haemorrhagic
colitis. About 5-10%o0f people infected with STEC may develop
haemolytic uremic syndrome (HUS), a serious coodithat causes
blood clots and kidney damage. The subtype O157sHfe strain
most commonly associated with severe disease aondbfone
outbreaks.
STEC infections commonly spread through:
« Consuming undercooked beef especially ground or
minced meat
« Drinking raw (unpasteurized) milk
« Contact withcontaminated food or water
» Close contact with aimfected person,particularly through
poor hand hygiene
2. EnterotoxigenicE. coli (ETEC)

Enterotoxigenice. coli (ETEC) is a major bacterial cause of
diarrhea, particularly in children in developinguotries and in
travellers. It adheres firmly to intestinal cell®@ucing heat-labile
and heat-stable toxins that stimulate excessiud fecretion in the
intestines, leading to watery, cholera-like diaheabdominal
cramps, and nausea. Management focuses mainly hyalregion,
with antibiotics used in seledevere cases. Prevention relies on
good hygiene practices and ongoing efforts to agwvedffective
vaccines.

3. Enteropathogenic E. coli (EPEC)

Enteropathogeni&. coli (EPEC) is a strain oE. coli that
causes severe diarrhea, especially in infants andgychildren, by
attaching to intestinal cells, destroying micrayilhind disrupting
nutrient absorption, leading to watery diarrheamiting, and
dehydration. It's a major cause of infant mortality developing
countries, transmitted through the fecal-oral rodngecontaminated
food, water, surfaces, or person-to-person contasid is
characterized by its ability to form “attaching aefflacing” lesions
on the gut lining.

4. Enteroaggregative Escherichid coli (EAEC)

Enteroaggregative Escherichia coli (EAEC) is a tybeE.
coli that causes acute and persistent watery diardsgecially in
children in developing countries, and is also Ishke traveler’s
diarrhea and foodborne outbreaks. It is charaadriby its
“stacked-brick” adherence to intestinal cells, prtidg a protective
mucus layer and toxins that lead to inflammatiod #uid loss. It
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leads to watery diarrhea (can be persistent, agier 14 days),
abdominal pain, nausea, vomiting and low graderfeve
5. EnteroinvasiveE. coli (EIEC)

EnteroinvasiveE. coli (EIEC) is a pathogenic bacterium that
causes bacillary dysentery, with symptoms like watkarrhea that
can become bloody, fever, and abdominal crampsCHikades the
cells of the colon, using a mechanism nearly idahtio Shigella
species, and is transmitted through contaminated for water.
Less common than other E. coli pathotypes, bugaifigant cause
of diarrhea in developing countries. Symptoms ideluwatery
diarrhea, which can progress to bloody and mudlesifistools,
fever, abdominal cramps, nausea and vomiting.

6. Diffusely Adherent E. coli (DAEC)

Diffusely AdherentE. coli (DAEC) are a type of pathogenic
Escherichiacoli known for causing diarrhea, especially in children
by sticking in a scattered, “diffuse” pattern ortestinal cells,
leading to inflammation, cell damage, and symptoliiie
watery/bloody diarrhea, abdominal pain, and fevEhey use
specific fimbrial proteins to attach, often affectiyounger children
and sometimes implicated in UTIs or pregnancy issue
7. UTI (urinary tract infection) producing E. coli (UPEC)

UPEC are one of the most common types of bacteria ngusi
urinary tract infection, with more than 150 milliodiagnoses
worldwide each year. This strains Bf coliis responsible for 75
percent of all uncomplicated or classic UTIs, dieations of the
lower urinary tract in otherwise healthy womenisltalso in more
than half of complicated cases, or those that aféter urinary-
tract functions or occur in men, pregnant womenpeople with
weakened immune systems. It is normally found tastines, but it
can enter urinary tract and travel upward, poténtieausing an
infection in bladder or kidneys.

With UTIs, E. colibacteria from intestines come out with fecal
matter. And trace amounts of said fecal matter nmb&e way into
your urinary tract through the urethra opening laegin to multiply.

Women are more prone to having UTIs in generalvémen,
the urethra is short and straight, making it eafsiegerms to travel
into the bladder. For some women, UTIs relate tanges in their
hormonal levels. Some are more likely to get amdtibn during
certain times in their menstrual cycle, such aslesore a period or
during pregnancy.
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In older women, the tissues of the urethra anddgatiecome
thinner and drier with age as well as after menepaor a
hysterectomy. This can be linked to increase UTIs.

During pregnancy, the drainage system from thedydn the
bladder widens, so urine does not drain as quickhys makes it
easier to get a UTIl. Sometimes germs can move fnenbladder to
the kidney causing a kidney infection. UTIs duriprggnancy can
result in increased blood pressure, so it is vergartant to have
them treated as soon as possible.

Common ways of infection in female include

« Sexual ContactA woman’s urethra is located next to the
vagina and anus. This makes it easy for bacteriadee into
the urinary tract during sexual intercourse andiaegontact.

« Improper Wiping For women, wiping from back to front after
a bowel movement can dr&g colidirectly into the urethra.
Because of this, it's best to wipe from front te¢ka

« Holding Urine Frequent bathroom use causes body continue to

flush bacteria such & colifrom urinary system. This is
especially important before and after sex. To erag®ifrequent
urination, plenty of water is needed throughoutdig
Other factors can raise the risk of UTI, including:

» DiabetesPeople with high blood sugar are not able to figffit
germs and bacteria as well as others, making thene prone
to UTls.

« Spinal Cord Injuries This type of nerve damage prevents from
being able to empty bladder completely, therebpvahgE.
coli bacteria to multiply.

« Kidney StonesHaving kidney stones or a condition that blocles th
flow or urine, such as a tumor or an enlarged atestcan trap
urine in bladder and contribute to a UTI or anothiection.

» Catheter UseMedical tubes placed in urethra and bladder to
remove urine can also trigger a UTI.

« Recent Urinary ProceduresPersons undergone urinary
surgery or medical examination of urinary tracttthevolves
medical instruments, may be at an increased rigjetting UT].

According to the infected organ, urinary tract infection may be-

» Cystitis — infection of the bladder. Cystitis isethmost
common lower urinary tract infection

« urethritis — infection of the urethra

» pyelonephritis — infection of the kidneys
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« Vaginitis — infection of the vagina.
Some common symptoms which occur in UTIs include -

- wanting to urinate more often and urgently, if oalyfew

drops

» burning pain or a ‘scalding’ sensation when urimgti

- afeeling that the bladder is still full after uating

« pain above the pubic bone

» Cloudy, bloody or very smelly urine.
If a urinary tract infection spreads to the kidnegysompt medical
attention is essential. In addition to the commgmgoms of UTIs,
individuals with a kidney infection (pyelonephrjtimay experience:

» High fever accompanied by chills

« Severe pain in the lower back, flank, or groin

« Nausea and vomiting

» Marked fatigue or generalized weakness

» Tachycardia (rapid heart rate)

» Reduced urine output or difficulty in urination

Haemolytic Uremic Syndrome (HUS) — Severe Compliciin
This condition may occur after certdin coliinfections (STEC) and
requires urgent care. Symptoms include-

» Bloody diarrhea

« Little or no urine output

» Pale skin or reduced facial coloration

« Easy bruising or tiny red spots on the skin

« Extreme tiredness, irritability, or confusion
Complications of E. coli infections

E. colisometimes causes life-threatening complicatidkes: i
haemolytic uremic syndrome (HUS).Sepsis, a senieastion to an
infection in your bloodstream and malnutrition @layed growth.
Kids with chronic diarrhea may not be able to abstwe nutrients
they need to grow.

E. coli enters into body through contaminated &od
unpasteurized beverages and contaminated watdsoltenters into
body from touching contaminated surface.

Prevention of UTIs
Although not always backed up by clinical reseastime
women have found some suggestions useful in regubgir risk of
developing urinary tract infections, including:
« Drink plenty of water and other fluids to flush thenary
system.
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« Treat vaginal infections such as thrush or trichoas
quickly.
« Avoid using spermicide-containing products, patacy
with a diaphragm contraceptive device.
+ Go to the toilet as soon as feel the urge to winather
than holding on.
«  Wipe from front to back (urethra to anus) aftergpto the
toilet.
- Empty bladder after sex.
« Avoid constipation.
Conclusion
Escherichia coli(E. coli) is a diverse group of bacteria, most
of which live harmlessly in the human intestine apldy an
important role in maintaining gut health. Howevetrertain
pathogenic strains—such as EHEC, ETEC, EPEC, argl0dFcan
cause serious infections ranging from diarrhoea fowtl-borne
illness to urinary tract infections and, in severases, kidney
damage. These infections usually spread throughaoonated
food, water, or poor hygiene practices. Early d&iac proper
sanitation, safe food handling, proper hygiene taaimg and the
appropriate use of antibiotics are essential togureand controE.
coli infections. Strengthening public awareness andradripg
hygiene standards remain key strategies to redutereaks and
protect public health.
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Abstract

Air pollution is the presence of harmful substanageshe
air that can negatively affect human health, livorganisms and
the environment. Air pollution has become a gloluaisis,
threatening health, nature, and the balance ofptauret. Air is a
mixture of nitrogen and oxygen, with trace amountsother
gases. The addition of carbon dioxide and othemitas, sulfur
oxides, particulate matter and toxic chemicalsratbe balance
of nature and leads to severe consequences. Ittigiraffects
human health. Breathing polluted air is linked ®spiratory
conditions such as asthma, bronchitis, lung infexdiand heart
diseases. Furthermore, it harms plants, damagesctstes
through acid rain and contributes to environmeigsiies such as
global warming and ozone layer depletion. Reduciaig
pollution requires collective action. Major stepsiclude
switching to renewable energy (solar, wind), usipgblic
transport, recycling and enacting stricter emissommtrols on
industries. People can help by planting trees, igp@nergy at
home and avoiding burning waste. The governmentpay a
vital role in setting air quality standards andesgting awareness
with responsible actions and robust policies.
Key words: Air pollution, Atmosphere, Carbon-dioxide, Carbon-
Monoxide, Global warming, Ozone.
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Introduction

Nowadays, Air Pollution is a global problem. Getigrahe
presence of Substances (e.g. Gasses, ParticulatierMan the
ambient atmosphere which is generated by the aesvof man in
concentration that interfere with human healthesafind causes
discomfort or injury to vegetation and animals amdher
environmental media is Air Pollution. Air pollutiotinreatens the
health of human and other living beings of the doit creates
smoke and acid rain, causes cancer and respirdiseases and
reduce the ozone layer in the atmosphere contriput the global
warming. The World Health Organization (WHO) estiezathat
each year 2.4 million people die as a result opailution.
Objective of the study

The objective of the present study is to find ¢t impacts of
air pollution on human health.
Methodology

The study is based on secondary data and informatio
collected from different books and e-resources.
Result and Discussion

Air pollution is caused by both anthropogenic atitis and
natural phenomena. Fig. 1 shows both Natural anthrépogenic
sources of air pollution in Indian cities. Windblowmineral dust, forest
fires, long range transport of desert dust, Reenuspn of soil dust
within dry urban environment are the natural scaiwaile extensive
crop residue burning, fossil fuel combustion, Briklns, diesel
generators automobile and industrial emissionsjdBetial bio-fuel
burning, burning of waste, Cigarette smoking, anietibn activities of
urban areas are the anthropogenic sources oflkitiq.

Windblown mineral dust,
Forest fires,

1 Long-range transport of desert dust,
Natural sources

Re-suspension of soil dust within
the dry urban environment

_4
Major sources of air
pollution in Indian
cities
. /

\

Anthropogenic
sources

C ing ,
Construction activities in urban areas

Fig. 1. Sources of Air pollution (Sourcé- httpsif. irméges.
Search.yahoo.com)
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The vital man-made causes of air pollution are:

1)

2)

3)

4)

5)

6)

7

8)

Burning of Fossil Fuels - The burning of fossil fuels emits a
large amount of Sulphur dioxide and carbon mongxwdesing
air pollution.

Automobiles: - The gases emitted from vehicles, such as
carbon dioxide, carbon monoxide, nitrogen oxides, anburnt
hydrocarbons, pollute the environment. These aee rniajor
sources of greenhouse gases and cause diseasegyy amon
individuals.

Agricultural Activities : - Ammonia is one of the most
hazardous gases emitted during agricultural aistsit
Insecticides, pesticides, and chemical fertilizarsed in
agriculture emit harmful chemicals in the atmosphend
contaminate it.

Factories and Industries - Factories and industries are the
main sources of carbon monoxide, organic compounds,
hydrocarbons and chemicals. These are released ainfo
degrading its quality.

Mining Activities : - In the mining process, the minerals below
the earth are extracted using large pieces of ewpnp The
dust and chemicals released during the processnptpollute
the air, but also deteriorate the health of thekexs and people
living in the nearby areas.

Domestic Sources - The household cleaning products and
paints contain toxic chemicals that are releasetthénair. The
smell from the newly painted walls is the smeltlod chemicals
present in the paints. It not only pollutes thelait also affects
breathing.

Dumping Grounds: - Dumping grounds are land areas in
which waste is deposited or buried. These depositealried
wastes generate methane. Methane is a major gresmhyas
that is highly flammable a lot of unscientific diamiling such
as chemical leaching, burning wires and others.

Natural Events: - There are certain natural events such as
volcanoes, forest fires and dust storms, whichnatere-borne
and cause air pollution
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Sources of Air Pollution

m Dust &Construction m Waste Burning m Transport
Diesei Generator  ® Industries = Domestic Cooking
Fig.2. Sources of atmospheric pollution
(Source:https://www.bartleby.com/subject/scienceraistry/conce
pts/atmospheric-pollution)

Fig. 2 shows the main sources of air pollutionwdfich Dust &
Construction contributed 45% of the total polluti@ther sources
like waste burning contributed 17%, Transportl4%iesBl
Generator 9%, Industries 8% and the Domestic Cgo&imtributed
7% of the total air pollution of the world.

Effects of Air Pollution on Human Health:

All these sources of air pollution led to the eloigs of PM 2.5
and PM10. The PM2.5 refers to fine inhalable padievith diameters
of 2.5 micrometers or smaller. These are considegagnificant health
hazard because they are so small that can be dindtedyp into the lungs
and may even enter the bloodstream. They are nadé ai complex
mixture of substances like organic matter, nitraied sulfates that
come from sources such as power plants, vehiclsseans and natural
events like wildfires. Inhaling PM2.5 can lead terisus health
problems, including aggravated asthma, reduced infegtion, and
increased risk of cardiovascular and respirat@gates.

The PM10 refers to particulate matter with a dianef 10
micrometers and smaller including smoke, dust, soat aerosols.
It affects both short- and long-term problems idahg
cardiovascular diseases, asthma, chronic obsteugbimonary
disease (COPD), bronchitis and eye irritation etc.
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1. Respiratory diseases- Air pollution can cause respiratory
diseases such as asthma, chronic obstructive pahyalisease
(COPD), and lung cancer.

2. Cardiovascular diseass: Air pollution can increase the risk of
cardiovascular diseases, including heart attadkekes, and
arrhythmias.

3. Neurological effects Air pollution has been linked to
neurological effects, including cognitive impairmemand
neurodegenerative diseases.

4. Pregnancy complications Exposure to air pollution during
pregnancy can increase the risk of pregnhancy coatmns,
including premature birth and low birth weight.

Deaths per day from ambient air pollution
3500
3000
2500
2000
1500
1000

500

1990 1995 2000 2005 2010 2015

India China

Fig.3 Death/Day due to air pollution (1990- 2015jogrce-
https://unearthed.greenpeace.org/2016/11/17/iridipedlution-
deaths-china-comparison-2015/)

It has been reported that, from 1990 to 2015, eeths per
day in both India and China, the world’s two mospplous
countries, were in an increasing trend due to allugon. From
1990 to 2010, China reported a higher death ratmmparison to
India, but India surpassed China’s record of death due to air
pollution in the year 2015 (Fig. 3). As per the WddBank record,
both China and India have the most air pollutioatds among the
countries of the world (Fig. 4 a). The global totlaths due to
pollution in the year 2019 was 90 lakhs of which76Bkhs were
due to air pollution. Global economic losses inedrd.6 trillion US
dollar which was 6.2% of total Global GDP. While limdia total
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16.7 lakhs were air pollution related deaths args$ lof economic
output in India due to air pollution was 36.8 litli US dollar which
was 1.36% of India’'s GDP (Fig. 4.b).

[GS SCORE|

MOST AIR POLLUTION DEA Deaths due to Datastory
® Deaths per million M Total deaths. Po"ution o ;
Georga 217@) 17995 = ’

Cambodia 1,300 @ M 19595
Hong Kong SAR, China 1,285 @

/ﬂk 102@ 1725

Cefiteal African Republic 1,096 @ | 5161
Ukraine 1,079 @ [l 49,078
Belarus 1037 @ N9.816

(2019): Total: 90 Lakh
ol 66.7Lakh]

n D 13.6 Lakh Househ
n WD 9 Lakh
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Lost Economic
output in India due

to Air pollution:
Buigaria4 1004 @ 17297 $36-8 billion (1-36%,
Bangladesh ~ 986 @ [N 1.54.898 of India's GDP)

Trend of global deaths due to
M 19693 Ambient Air Pollution:

| as82 e 29 Lakh |
2015 42 Lakh Global economic
[ 156101 45 Lakh 1o

SriLanka 957
South Sudan 870
KyrgyzRepublic 866
Pakistan 862

2019 sses: $4.6 trillion
(6.2% of global GDP)

Source: World Bank

F|g-4 'a)_ Countries with theP). Global Death due to pollutio

most Air pollution deathg (Source: , o
(Source: Times of India https://uploads.iasscore.in/image/Dea

September 9, 2016). ths-due-to-pollutioh
The air pollution thus affects human health andsesunheart
disease, lung cancer, asthma, reduced life spaiirriggtion, stroke, etc.

Strategies for Reducing Air Pollution

By undertaking the following strategies, air pathut can be
reduced to a great extent.

1. Shifting to green energy Shift to green energy sources, such
as solar and wind power, to reduce fossil fuel lmastion.

2. Improve energy efficiency Improve energy efficiency in
buildings and industries to reduce energy consuwmpti

3. Promote sustainable transportation Encourage the use of
electric and hybrid vehicles, and CNGs to promotslip
transportation.

4. Implement emission standardsimplement emission standards
for vehicles and industries to reduce pollutantssmns.

5. Legislations to Control Air Pollution: - The Government of
different countries of the world should pass legish to
control air pollution across the Globe e.g. Govezntrof India
passed various Legislations to control air poliutguch as (i)
The Air (Prevention & control of pollution) Act, 83, (ii) Air
(prevention & control of pollution) Rules, 1982,ii)(i Air
amendment act, 1987.

Conclusion:

In the era of technology, Air pollution cannot bempletely
eliminated but can be minimized for the immedia@uction of air
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pollution, we have to shift the use of green eneimgtead of

conventional energy. Both the State and Central tGskould

organize awareness programs among the masses dhe same
time must have adopted stricter rules and reguiatior the control
of air pollution. By working together, we can creat healthier and
more sustainable future for all.
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Abstract

Toni Morrison is one of the most influential Africa
American novelists of the twentieth century, renednfor her
powerful exploration of slavery, memory, trauma,daBlack
identity. She grew up in a working-class African émecan family
where storytelling and folklore deeply shaped hmiagination.
Morrison’s works focus on the psychological and gomal effects
of slavery and racism, especially on Black womend #amilies.
This paper studies the theme of slavery in “Beldvby Toni
Morrison. The novel shows how slavery affects thed of African
American people even after they gain physical foeedMorrison
presents slavery as a cruel system that takes awvagrson’s
identity, dignity, family, and sense of self. Thgbuthe character of
Sethe, the novel explains how painful memoriedafesy continue
to disturb the present. The paper discusses howiddar uses
memory, trauma, and the symbol of ‘Beloved ‘thalét character
of the novel, to show that the past cannot be e&sijotten. The
unspeakable trauma of slavery continues to haunttiole life of
the slaves. Slavery is not shown only as a hisitbeeent but as a
living reality that continues to shape the mindd amotions of the
characters. The suffering of Sethe, Paul D, anérstheflect the
deep psychological wounds caused by slavery. Iro\gel, Toni
Morrison portrays Freedom not as a simple escapa fphysical
chains, but as a painful psychological struggleeaim identity,
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memory, and humanity after the deep scars of gfavdrthe same
time, the novel also presents hope, community stppod the
importance of remembering history.

Keywords: Exploitation and Freedom, Identity, Slavery, Traum

Introduction

Beloved by Toni Morrison tells the story of Sethdprmerly
enslaved woman living in Cincinnati, Ohio, aftercaging from
slavery. Sethe worked as an enslaved woman at Skeste
plantation in Kentucky. She underwent severe playsiand
emotional suffering in Sweet Home plantation. Sakerl escaped
from Sweet Home and fled to Cincinnati, Ohio, whighs a free
state. At the time of fleeing, she was pregnant genk birth to a
girl child called Denver on her way to Cincinna8i. white girl
named Amy Denver helped her at that time and samaimee of her
daughter is retained Denver as per the white ginigne. In
Cincinnati she reunites with her children and moihdaw, Baby
Suggs at their home at 124 Bluestone Road. Fortyweight days,
Sethe lives in happiness, safety, and freedom, resqpeng peace
for the first time in her life. However, her formewwner,
Schoolteacher, soon arrives to capture her and hakeand her
children back into slavery. Terrified by the thougi her children
suffering the same horrors she endured, Setheifétisa desperate
and irrational state. In an act driven by extreesyr fand trauma, she
attempts to kill all her children and succeeds illinlg her infant
daughter to save her from slavery. Sethe delivénege babies at
Sweet Home, two sons and a daughter. Her thredrehd Howard,
Buglar and her baby daughter-had already beenaderad to live
with Baby Suggs, their grandmother. At Cincinn&ethe killed her
little baby daughter in a state of whimsy. She @mefd death to
slavery. After this tragic incident, Sethe is atedsand jailed, but
she is later released because her act is seeneabaon out of
slavery’s psychological torment and she had to lafd&r her other
children. After her release, Sethe returns to livd24 Bluestone
Road with her daughter Denver. However, the houseoines
haunted by the ghost of the dead child, symboliZeghe’s guilt,
trauma, and the lasting impact of slavery on her ISethe’s two
sons Howard and Buglar ran away 124 Bluestone éytithe they
were thirteen years old as the house seemed t@lngdd by the
ghost of the child.
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Although she gains physical freedom, she remainstaiig
and emotionally haunted by her traumatic past.eSkies with her
daughter Denver in a house haunted by supernafatalities.
However, the arrival of Paul D, one of her fellolaves in Sweet
Home plantation and a mysterious young woman naBeddved
forces Sethe to confront painful memories of shavercluding the
extreme suffering and difficult choices she madeptotect her
children. The novel explores how slavery leavegpdesychological
scars and shows that its impact continues everr &kedom,
affecting identity, relationships, and future gextiems.
Methodology of the Study

To prepare this paper, basically, secondary data Heen
used. The data were collected from books, websigvigusly
published articles, and various research repore. thdy adopts a
qualitative and analytical methodology to examindie t
representation of slavery and its impact in theehdBeloved” by
Toni Morrison. Additionally, secondary sources suah literary
criticism, journal articles, and scholarly inter@atons were used to
support and deepen the analysis.

Objectives of the Study:

e To examine the psychological impact of slavery be t
characters.

e To analyze the theme of trauma and memory and how
slavery continues to affect individuals even aftéysical
freedom is achieved.

e To explore the dehumanizing effects of slavery how it
destroys personal dignity, family bonds, and enmatio
stability.

e To study the struggle for freedom and self-idensitgong
formerly enslaved individuals in the novel.

e To highlight how Morrison portrays slavery as atilag
and haunting experience, affecting not only indinal$ but
also future generations.

Analysis

In Beloved, Toni Morrison presents Sethe as a geepl
brutalized figure whose body and mind bear the paent scars of
slavery. Sethe’s suffering is not limited to phgimiolence but
extends to emotional, psychological, and materi@ation. She is
whipped so severely that her back becomes pernignsrdrred,
and even more traumatically, her identity as a mmoik violated
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when her breast milk—symbolizing her motherhood digphity—

is forcibly taken by the nephews of the slaveowridiese acts
reduce her to an object and deny her humanity, dstrating how
slavery destroys not only the body but also thé 8&brrison uses
Sethe’s memories and scars as living evidenceaokg)’s cruelty,
showing that its trauma continues long after phajlsiescape,
shaping her thoughts, actions, and extreme desision

Sethe recalls the physical brutality of slavery

“My back has a chokecherry tree.” This symbolizég t
permanent scars left by whipping, showing how staweolently
marked her body. When Sethe tells the story of #ssault, the
scene shocks the readers with unspeakable hortbsenves as a
prime example of slavery’s destructive effects ba imagination
and the inner life. The deformed skin signifiesh®é&t futile hope to
dull her memories, while also attesting to the eremt effect of
the past.

Paul D also struggles to cope with the past. IroB&d, Toni
Morrison powerfully portrays the psychological dayaeof slavery
through Paul D, whose emotional life has been gesparred by
trauma. Paul D describes his heart as a “tobaccouried in his
chest where a red heart used to be,” symbolizing slavery has
forced him to suppress his feelings in order twiser The “tobacco
tin” represents emotional repression, hardness, cmlinement,
just like an old metal container that is closechtlig and cannot
easily be opened. It suggests that Paul D has dockeay his
painful memories of brutality, humiliation, and $psbecause
remembering them would be unbearable. In contifast;red heart”
symbolizes his former humanity, warmth, love, andotonal
freedom before slavery dehumanized him. The replacé of the
living “red heart” with a cold “tobacco tin” showsw slavery has
transformed him into someone emotionally numb asdahnected.
His struggle throughout the novel is not only teelias a free man
physically, but also to reclaim his lost emotiom@éntity. Thus,
Morrison uses this powerful metaphor to demonstthi the
impact of slavery extends beyond physical suffeang continues
to imprison the minds and hearts of former slawesy lafter their
physical freedom.

Both Sethe and Paul D are trauma victims, and aetwvdeal
with their horrors involves repressing painful mee® Although
Sethe and Paul D attempt to suppress the pasteitges in broken
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threads and pieces, and these memories eventliaiythem to come
to terms with the trauma they suffered. At firsittbSethe and Paul D
try to supress their trauma to protect themselk@s pain. However,
the memories begin to return gradually through ewsations, the
presence of Beloved, and their time together. Setheuma comes
from both memory and rememory, but rememory makestifering
more intense and inescapable. What Sethe termsefneny” moves
the narrative back and forth between past and mreités a way to
reconstruct what has been forgotten, or, as Boaspiains, “memory
escalates its battle against amnesia” (Bowers,. Bal)son describes
“rememory” as “uncontrolled remembering and relivaf emotionally
painful experiences,” (Bouson, 135) and Krumholahmes how
“rememory” becomes the characters’ “central ritwdl healing”
(Krumholz, 396).

Besides, the character of Beloved represents thesiqai
embodiment of Sethe’s traumatic past and forcescheonfront the
painful memories of slavery that she has long tti@dsuppress.
When Beloved mysteriously appears at 124 Bluest®oad, her
presence disrupts Sethe’s fragile sense of peateanpels her to
relive the horrors of Sweet Home, including theslogher children,
the brutality of the slave system, and the psydliol scars of her
inhuman treatment. Beloved’'s questions and emdtideaands
awaken Sethe’s “rememory,” making the past feel ediate and
unavoidable rather than distant and forgotten. UdjinoBeloved,
Morrison illustrates how slavery’s trauma contint@saunt former
slaves, not only as memory but as a living, consgnfiorce that
affects their identity and emotional stability. I$&5 struggle to
cope with Beloved symbolizes the broader strugdldoomerly
enslaved individuals who must face and endure thgeting
psychological wounds of oppression, demonstratiey slavery’s
impact extends far beyond physical bondage intoddepest parts
of the human mind.

Conclusion:

In conclusion, Beloved powerfully demonstrates glavery
does not end with physical freedom; rather, itspdst wounds
continue to live within the minds and memories loé fformerly
enslaved. The characters’ persistent struggle thigir past reveals
that slavery’'s most destructive legacy is psychicklg and
emotional, shaping their identities, relationshiged sense of self
long after their escape from Sweet Home. Sethe] Pauand

ANWESHA | 150



Denver each attempt, in their own ways, to suppogsdistance
themselves from painful memories, believing thagéiting might
offer relief. Yet Morrison shows that memory canrsainply be
buried or erased. Instead, these memories retuheiform of guilt,
fear, and haunting, symbolized most vividly throulge presence of
Beloved herself, who embodies the inescapablerr@iuthe past.

The novel suggests that the act of rememberingoth b
painful and necessary. While memory imprisons tharacters in
cycles of trauma, it also becomes a means of cotifig truth and
reclaiming humanity. Sethe’s “rememory” illustratesw the past
exists not only within the individual mind but alss a living
presence that continues to influence the presemila8ly, Paul D’s
metaphorical “tobacco tin” heart reflects his afperto lock away
unbearable emotions, yet his eventual emotiona&asd signifies
the possibility of healing. Morrison emphasizest ttrae freedom
requires more than physical liberation; it requitke courage to
face and acknowledge the past rather than deny it.

Ultimately, Beloved reveals that the persistencenefmory is
both a burden and a pathway to recovery. Slavelymenized its
victims by stripping them of identity, dignity, andmotional
wholeness, and its effects continued to haunt theny after
emancipation. However, Morrison also offers a mgssa hope by
showing that healing becomes possible through dhare
remembrance, community support, and emotional resction. By
confronting their memories instead of suppressingm, the
characters begin to reclaim their voices and restioeir fractured
sense of self. Thus, the novel underscores thdewte past cannot
be forgotten, it can be understood, and through uhiderstanding,
the survivors of slavery can move toward psychaalgireedom
and renewed humanity.
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Abstract

Microfinance has emerged as pivotal tool for prdmt
socio-economic development, particularly amonglrm@men who
often face barriers to accessing formal finanataVices. This study
explores the long-term impact of microfinance omaluwomen’s
empowerment by examining changes in their economic
independence, decision-making power, social padt@on, and
overall well-being. Over time, access to microdredavings, and
self-help group initiatives has enables women tartssmall
enterprises, contribute to household income, aiv ganfidence in
managing financial resources. However, the sudiditya of
empowerment outcomes depends on continuous support
mechanisms, financial literacy, and market linkagdse findings
suggest that while microfinance serves as a catdbys initial
empowerment, its long-term success requires intiegrdinancial
services with education, skill development, and rwmity
engagement. This holistic approach not only stiesmgg women’s
economic resilience but also fosters inclusivelrdexelopment and
gender equality.
Keywords: Bardangerikuchi Gaon Panchayat, Economic
Independence, Microfinance, Women's Empowerment
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Introduction

Rural women play a crucial role in the socio-ecommom
development of developing countries. Yet, they roftece barriers
such as limited access to financial resources, ¢d@ducation, and
social constraints that restrict their full paiaiion in the economy.
Microfinance, defined as the provision of smallisand financial
services to low-income individuals, particularly men, has been
promoted as a means of breaking this cycle of pgvend
dependency.

Microfinance initiatives gained global attentiorlléaving the
success of the Grameen Bank model founded by Dhawmad
Yunus in Bangladesh. Over time, numerous governsnantl non-
governmental organizations adopted similar modpéticularly
targeting women in rural areas under the assumptiah women
are more reliable borrowers and are more likely enlikely to
reinvest in family welfare.

Women’s empowerment, however, extends beyond finhnc
independence. It encompasses psychological, sauidl, political
dimensions that contribute to enhanced self-esteeofjlity, and
control over resources and life choices. Microficean when
effectively implemented, can be a catalyst for ¢hieansformations
by not only improving women’s income-generating acfies but
also challenging traditional gender roles and priimgoequality.
Yet the long-term impact of microfinance on women’'s
empowerment remains debate. While some studies ligtigh
positive outcomes such as increased autonomy apicbuad living
standards, others question whether these benefitsustainable or
merely short-term gains constrained by cultural amstitutional
barriers.

This study explores the long-term impact of mianafice on
women’'s empowerment, examining how sustained acdess
financial services influences women’s economic iktap social
status and decision-making power over time. F@ thirpose, the
Bardangerikuchi Gaon Panchayat, of Kamrup DistHas been
selected as study area to analyze the impact ofofitiance on
Women’s Empowerment. By analyzing both quantitatized
qualitative dimensions of empowerment or simply raddes
immediate financial needs. The findings aim to dbate to the
discourse on gender and development, offering séduasights for
policymakers, practitioners, and researchers sgitdo design more
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inclusive and transformative microfinance programsfind out the
research gap in the selected study on microfinanddts long term
impact on women’s empowerment, various journalseaech
papers have been studied. The collected literatarebriefly
reviewed below-

Archana & Mathivanan, (2024) conducted a study entitled
“A Study on the Role of Microfinance in Women’s Eowgerment
in India”. This study provides insights into cusemperceptions of
benefits & challenges of microfinance for women,paat on
financial/ psychological empowerment, identifiedfidulties in
usage. This study found that women beneficiariesnitia used
microfinance services because they lacked accessreentional
financial sources. Moreover, this study highligtitat microfinance
services offer an alternative for women who werevimusly
excluded from mainstream financdlukherjee & Banerjee,
(2024) conducted a study on “Microfinance and Women
Empowerment- A Case Study on Rural West Bengalt $tudy
finds that women who are members of Self-Help Gsoapd have
access to microfinance show higher degrees of empoent.
(Empowerment is considered in terms of economicigypation,
decision-making, etc). The authors found that emgred women
are more likely to recover the loans successfulig atilize the
borrowed finance for income- generating activitiBsasad H.K
(2024) in his study “Microfinance and Women Empowermeft:
Secondary Study of NABARD Reports” revealed steguaywth in
SHGs, credit disbursement, and women beneficialedicating
enhanced financial inclusion and self- reliancewkleer, it notes
regional disparities and limited non-economic emganent. The
study concludes that microfinance aids empowerrbehtrequires
complementary training and institutional supp®andhare, Naik
& Yadava (2024), conducted a study on “Transforming rural
women’s lives in India: The Impact of Microfinancand
Entrepreneurship on Empowerment in Self-help Grougdis
study offers valuable insights into how microfinancand
entrepreneurship through self-help groups empoura iwvomen in
India. It highlights improvements in women’s econom
independence, decision making power, and socidusstarhe
research is well structured and contextually raievidnough it could
benefit from deeper analysis of long-term sustdlitgband
regional variations. Overall, it effectively demtnases
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microfinance’s transformative potential for womeatapowerment.
Sogani, (2023) carried out a study on “Impact analysis of
Microfinance on Women Empowerment: An Empirical dence”.
This study explores how microfinance initiativeshance women'’s
social, economic and decision-making capacitiesngJempirical
data, it demonstrates a positive correlation betweecess to
microfinance and women’s empowerment. The resehigtights
increased financial independence and confidencengmeomen,
though it suggests sustained support and trainiageasential for
maximizing long-term empowerment outcomesingel, (2018)
conducted a study on “Impact of Microfinance on amic
Empowerment of Rural Women in India: An Empiricaludy”.
This study investigates how microfinance influenogemen’s
economic status in rural Haryana. Using data fr@mn Farticipants,
the study finds that microfinance significantly anbes women'’s
income generation, savings and decision-making po$atistical
tools like ANOVA and t-test confirm positive coragions between
microfinance access and empowerment. The reseayhghts the
importance of combining credit facilities with espreneurial
training and supportive government initiatives. Heer, its focus
on limited geographic areas restricted broader icadmility,
suggesting the need for wider regional studiesalaate findings.
The research questions of the present study set are
* How has microfinance influenced the income levels a
economic activities of rural women?
« 2. What changes have occurred in women’s decision-
making roles within families and communities?
¢ 3. What factors limit the long-term sustainabiliy
empowerment achieved through microfinance?
Objectives of the Study
1. To analyze the long-term economic impact ofrofinance
on rural women.
2. To assess the social and psychological dimession
women’s empowerment resulting from microfinance.
3. To identify challenges faced by women in sustginthe
benefits of microfinance.
Methodology
In the present study, considering the objectivethefstudy,
descriptive survey method was employed to gathempcehensive
data and insights.
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The research focuses on women in rural areas of
Bardangerikuchi Gaon Panchayat under Kamrup Distri®m have
participated in microfinance initiatives for moten five years. The
target population includes members of Self-Help upm
Microfinance Institutions and Cooperative Societies

70 respondents were selected from various microfiea
programs for this study. Structured Questionnaias used as a tool
for primary data collection, and Secondary dataevesilected from
many government reports and academic publicatibine.collected
data were tabulated under each statement in tefnfiequency.
Percentage was applied as statistical techniquesotb out the
strength of each statement. Graphical representaticdata were
done using pie chart and column diagrams.

Result

From the study on the long-term impact of Microfina on
women’'s Empowerment in the Bardangerikuchi GaonciRayat of
Kamrup District, information gathered have beenyaea as follows
Objective of the study 1: To analyse the long-termimpact of
microfinance on rural women.

1. Did your income increase after joining a mianafice program?

Response Percentage Number of women
Yes 78% 55
No 22% 15
Total 100% 70

Table 1: Response about increased income afteringpin
microfinance

BYes MNo

Figure 1: Diagram showing the responses of womenputab
increased income
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Interpretation: From the above table and diagram, it is revealed
that a significant portion of the participants 78%b women)
reported that their income increased after joirtimg microfinance
program. However, a minority of the participant®®2gL5 women)
reported that their income did not increase.

2. What kind of business/ activity do you run?

Types of business Description Percentdge  Number of
women
involved

Retail trade Small shops, grocery 17.14% 12

stores

Animal Cattle farming, 17

husbandry poultry farming etc. | 24.29%

Tailoring/weaving| Handmade goods, 20% 14

sewing

Agriculture Growing vegetables| 24.29% 17

small farming

Education Children’s education 8.57% 6

Others Miscellenous small{  5.71% 4

scale enterprises,
construction of
house etc.
Total 100% 70

Table: 2 — How women utilised their loan

M Retail trade

M Animal husbandry
m Tiloring

M Agriculture

M Educa tion

m Others

Figure 2: Business and activities

microfinance

run by women uplo
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Interpretation: The data indicates that retail trade is the common
business activity undertaken by 16% women aftereivéng
microfinance, suggesting that many prefer easilgessible and
low-investment ventures. Animal husbandry 25% agdcalture
25% also represent significant portions, reflectimg importance of
rural livelihood. Tailoring and weaving of 20% sheowomen’s
growing engagement in skill-based, home-canterddrgmnses. A
smaller percentage 9% of women invests in childreeducation
while 5% pursue other miscellaneous activities.

4. How has microfinance changed your life in thegleerm?
Interpretation:  Microfinance has helped women become
financially independent and more confident in mangdheir own
business. With access to small loans, they aretalgtart and grow
their enterprise, which has improved their famillj®gng standards
and given long-term stability. It has also taudenh the importance
of saving and planning for the future.

Objectives of the study 2:To assess the social and psychological
dimensions of women’s empowerment resulting frororafinance.

1. Do you attend Self Help Group or community negsi?

Attendance frequency Number of women Percentage f| o
women

Regularly 31 45%
Occasionally 21 30%

Rarely 11 15%

Never 7 10%

Total 70 100%

Table: 3- Attendance of women in Self-Help Group€ommunity

meetings

M Regularly
M Occassionally
m Rarely

M Never

Figure 3: Diagram showing the attendance of womedeif-Help
Groups or community meeting
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Interpretation: The above table and diagram show that nearly half
of the women (45%) participate consistently, indigahigh levels
of engagement and likely greater exposure to tbapjs activities,
training and collective supportive systems. Anotlsaibstantial
portion (30%) attends sporadically. This group likieenefits from
the SHGs structure but may face time constraintstiogr barriers
preventing consistent attendance. 15% women ragghend
activities and only 10% of the women reported ttraty never
attend meetings, suggesting high overall integnatio the group
structure.

2. Has your respect in the family or community iord?

Aspect of Respect Improved Not Improved Total
(%) (%)

Respect in family 70% 30% 100%

Respect in Community| 35% 65% 100%

Table 4: Whether women'’s respect improved familZommunity

80%
70%
60% -
50% -
40% -
30% -
20% -
10% -
0% -

o Improved

m Not improved

Respect in family Respect in Community

Figure 4: Diagram indicating the percentage of eespmproved in
family or community

Interpretation: Results in the table and diagram showing that 70%

of women'’s respects have increased and 30% dorthiénfamily.

On the other hand, 35% of women’s respect increased

community while 65% didn’t feel any such changesammunity

after joining microfinance.

3. Who decides on the use of your microfinance?oan

Decision Maker Percentage ofNumber of
Household households

Jointly by Family 75% 52

Husband 20% 14

Woman(self) 5% 4

Total 100% 70

Table 5: Decision makers in the family on Microfica loan

utilization
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Figure 5: Diagram showing the percentage of detisiaker at
household on microfinance loan utilization

Interpretation:

M Jointly by family
® Husband

= woman (self)

The data indicates limited autonomy among

women in loan utilization. Most decisions (75%) anade jointly
with family, while 20% are controlled by women’sdiiands. Only
5% of women independently decide on loan use whighlighting

persistent

patriarchal

influence and

restricted arfial

empowerment in rural areas like the select panthaya
4. Do you feel more independent after joining thegpams?

Feeling if independence after Percentage of Percentage of
joining Microfinance women women
Feel independent 56 80%
Do not feel independent 14 20%
Total 70 100%

Table 6: women'’s feeling of independent after joghimicrofinance
Interpretation: Table shows that out of 70 women 56 women feel
independent after joining program. According tonthiie ability to
contribute financially in the family enhanced theglf-worth and
identity. Many respondents described themselvesfiaancially
aware” and independent. While 14 women out of @0naot yet feel
independent after joining the program.
Objectives of the study 3: To identify challengesakced by
women in sustaining the benefits of microfinance.

1. Have you faced difficulty in repaying loans and?

Response options Number of Percentage
Respondents
Yes 46 65%
No 24 35%
Total 70 100%

Table 7: Responses of women about the difficultgdain repaying

loans on time
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mYes

H No

Figure 7: Diagram indicating the percentage of wonfaced
difficulty or not in repaying loans

Interpretation: It is found that 35% of women faced difficulties in
repaying loans due to seasonal income fluctuatioighey always
communicated with the lender and made sure to dieas promptly
once funds were available. And 65% women resporifd”.
According to them, they plan their finances catgfahd prioritize
loan repayments to maintain a good credit recohtyTmake sure
that funds are set aside for instalments every mont

2. What are the main challenges you face?

Despite positive outcomes, several challengesgiensch as-

» Debt trap: Some women (12%) borrowed from multiple
MFIs simultaneously, so, later they faced issugsatodebt.

» Highest interest rates:Due to increased interest rate, 45%
of women faced issues in repaying loans on time.

* Limited market access Rural markets often restrict
business growth. So, 40%of women faced challenges t
expand their business.

* Gender Norms: Traditional roles still limit women’s
mobility and control over resources. 10% of womeweh
been facing such challenges

» Lack of Training: 35% of women faced challenges due to
insufficient entrepreneurial and financial literatiaining
which reduce long-term sustainability.

Discussion

Microfinance has emerged as a significant toolpimmoting
women’s empowerment, particularly in rural area elik
Bardagerikuchi Gaon Panchayat where access to fdramking is
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limited. By providing small loans, savings optiorms)d financial

literacy training, microfinance institutions enalemen to engage
in income-generating activities such as weavinggsiock rearing
or small trade.

In the context to Bardangerikuchi Gaon Panchayat,
microfinance has shown tangible economic benefitemen who
were previously dependent on male family membersfifmncial
needs have become active earners and contribuon®usehold
income. This economic participation often leadgreater decision-
making power within the family and increased soc&dognition.
Women’'s groups formed under self-help group modelster
solidarity, mutual support and collective actiorr fcommunity
welfare.

However, the long-term impact extends beyond income
Continuous engagement with microfinance has canttib
substantially to improving women’s economic statuself-
confidence, mobility and awareness of rights andciato
participation. However, empowerment is multi-dimiensal and not
uniform across all participants. Educated in finahmanagement
and entrepreneurship, many women take leaderstés o SHGs
and local governance. This contributes to a grathaalkformation
in traditional gender norms, promoting equality guadticipation in
public life.

Despite these positive outcomes, challenges peidigh-
interest rates, repayment pressure, and limiteckehaccess can
sometimes restrict benefits. Moreover, in some Kasen control
the loans taken in women’s names, diluting empoweatm
outcomes. Sustaining empowerment thus requiresgratiag
microfinance with education, skill development, amdarket
linkages. Though there is some negativity, but aenot deny that
microfinance in rural Assamese villages plays aofaiV role in
fostering women’s empowerment by enhancing findncia
independence and social status.

Conclusion

Microfinance has undeniably transformed the socimremic
landscape of rural women by providing access tdicesmd creating
venues for income generation. The study demonstrabet
participation in microfinance programs enhances &/
economic stability, decision-making power, and aarice.
However, empowerment is not an automatic outcomavblves
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gradually through sustained engagement, capacitgiibg and
structural support. While microfinance offers fis& inclusion, its
impact on empowerment varies across individuals ematexts.
Some women achieve autonomy and business sucdeits,others
face challenges of debt and limited control oveanlautilization.
Hence, microfinance should be viewed as a mearisam@&nd to
empowerment.
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Green ICT in Higher Education: A
Sustainable Approach for a Better Future
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Abstract

Though Information Communication Technology (ICE&s h
become an integral part of education but at the esatime, it
negatively impacts the environment too through stejaresource
depletion, increased energy consumption etc. Toerefit is the
responsibility of everyone to care and protect #mvironment
because, a healthy environment is crucial for thbssance of the
earth as a living planet. So, integration of greerformation
communication technology (ICT) in higher educatman be the
best sustainable approach which help us to builetther ecosystem
as it uses science and innovation to bring out podbdsystems and
services that focuses on sustainability, minimuitupon, resource
efficiency etc. that can reduce the negative impaficthuman
behavior on nature. As because higher educatiorpgnes the
future generation so it enables the students atageleachers also
to create a sustainable society through the gré&h like paperless
learning platform (digital learning), virtual leaing tools, E-
textbooks, project-based learning, E-resources €twrefore, the
present deliberation aims to explore about the rolegreen ICT
and barriers to adoption of green ICT in the highetucational
institutions of Nalbari district. In order to conduthis study, the
investigator has adopted qualitative approach.
Keywords: Green Information Communication Technology,
Sustainable Development, Higher Education
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Introduction

Information Communication Technology (ICT) is a &do
type of technology which includes all tools andteyss of IT
(computer, software) with telecommunications (in&tr mobile
networks, broadcasting) to store, transmit, cresitare or exchange
information. There is no area which has not bedlnenced by the
use of ICT. Education is one of them. ICT in edigaimeans the
use of various technology like hardware (computensartboards,
tablets), software (Power Point, Google ClassroBitackboard),
etc. communication platforms (Zoom, Google Meet,cidsoft
Teams), interactive tools (Kahoot! Padlet) etantake the teaching
learning process more effective. Therefore, ICTypla crucial role
in all the aspects of education by enriching issmdard and quality.
While ICT makes things more convenient, interagtigecessible
but at the same time it negatively impacts on tidrenment too
through e-waste, resources depletion, energy cqptsm etc.
That's why today environmental problems have béenabject of
discussion everywhere from village to Parliamentatthieve a
sustainable world. In the field of higher educatms a subset of
ICT green ICT can play the prominent role in mirimg the
quality of environmental degradation. Green ICFersfto the use of
ICTs which help in reducing the negative impact miman
behaviour on the environment. Green ICT can begmised as
clean technology also which is the application o¥ienmental
science to conserve and preserve the natural emwéot and
resources and emphasised on reducing negative tenpadiuman
behaviour on the environment (Yusof, 2013). It udes on-campus
renewal energy of solar and wind, smart buildingteys, digital
learning, sustainable transportation, advanced ewashnagement,
advanced water management etc. Green ICT refemusiainable
technologies which do not support to degrade thi#amment. It is the
study and practice of using resources in an eeadly manner in
order to tone down environmental impacts (Agar@alswami & Nath
2013). The use of green ICT in higher educatiomdsst important,
because higher education creates and develops heapal. The use
of green ICT in higher education helps the studemtdevelop their
environmental knowledge, skills and awareness agiat kind of
environmental practices. In higher education gi€dnintegrates the
sustainable practices in the campus, administratmnriculum,
teaching-learning process, evaluation, researchchwifiocuses on
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reducing e-waste, pollution, energy consumptiondeatloping green
skills among the students. Therefore, adoptionreémy ICT in each
and every higher educational institution is muchdagl, because green
ICT can be considered as sustainable approachghemhieducation
which is very important to prepare the youth farating a better future
in this era of climate crises.
Overview of Previous Studies

Suryawanshi and Narkhede (2014ppined that green ICT is
a pioneering approach of using ICT which focusespotection
and sustainability of the environment by minimizirgarbon
footprint, ICT waste and conserving energira (2018) indicates
some major barriers to implementing green ICT Badgsh such as
lack of motivation among employees, lack of skiltedchers, lack
of funds, lack of research and development aatiwjtilack of
updated knowledge of new green ICT etc. In the woofl R
Sukumar (2019) to provide a healthier, cleaner and purer warld t
the future generations green ICT is the best wayaldo suggested
to take initiatives by the universities for pronmgfi education
through green technologies and focusing on greeuacatin
curriculum to bring sustainable developme®amoei et al. (2021)
indicates different challenges of implementing gré€T in higher
educational institutions of Kenys which includedvli@wareness,
uncertainty in return on investment, constrainelfaboration and
lack of financial supportAdhikari and Biswas (2023)indicates
one of the key strategies for implementing green i€the use of
energy-efficient hardware such as servers, stodmeces and
network equipment which are designed to consume é&ergy
while maintaining high performance. They also faxlsn another
important strategy that is use of energy efficiesuftware
applications such as cloud-based application that reduce the
energy consumption by minimizing the need for losatvers and
storage devicesAdhikari et al. (2023) highlights the significance
of incorporating green ICT initiatives in higherceadary schools
in terms of environmental conservation and edunatio
development. They also identify various strategiesnplementing
green ICT like energy efficient hardware, optimgirpower
consumption, adopting virtualization and cloud cotmpy etc. for
sustainable development through education.

The analysis of previous studies reveals that rekea on
role and significance of green ICT and challengedarriers of
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implementing it have conducted in the field of kégleducation and
secondary education in the context of differentggaphical areas.
Most of the studies on the barriers in adoptingegrCT in higher
education have conducted in the context of aboratl Iadia, but
rare studies have conducted in the context of Aseapecially.
Therefore, there is a scope for conducting theistucelated to
barriers in implementing green ICT in the contefxfesam.
Significance of the Study

The role of ICT in our day-to-day educational life
undeniable. However, ICT has been offering moreilfiéty,
efficiency and wider access to learning in highguaation but at
the same time it effects the environment negatively. In this
modern era the technological world has become ameantributor
to global greenhouse gas emissions and it is istrgalay by day.
Therefore, in this era of environmental crisesehisran urgent need
to adopt or use the technology in a sustainable t@agchieve
advanced learning environment as well as a clegoliution free
environment. Therefore, it will be possible onlyahgh the green
ICT. Because green ICT refers to the sustainaldeofi€omputer-
based teaching-learning equipments, internet, eduedh radio,
television, teleconferencing, computer aided irdtom, web-based
learning, multimedia, video conferencing, e-contenliearning etc.
which focus on the use of technologies but in afremdly manner
(Chaurasia, 2021). Green ICT emphasises on mimgizhe
harmful effects of technologies on the environmégt human
behaviours. Therefore, in this present era of emvirental crises
there is an utmost need to implement or adopt gi€&nin all the
areas of education, especially in higher educaf8@tause higher
education is the best place which prepares thedgeneration and
a sustainable learning environment can be creajedebducing
carbon footprint, e-waste and saving energy. Tbesethe present
study is focused on studying the role of green I&The fields of
teaching-learning process, evaluation process aimdingstrative
system of higher education because these threectaspee the
major areas of any kind of education system.

Again, to achieve a sustainable world through etimieat is
most important to adopt green ICT in all the fiebdd®ducation. But
if there are some challenges or barriers in adoptid green
technology its need to provide solutions for susftésadoption of
it. Therefore, the present deliberation aims talgtthe barriers in
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adoption of green ICT in the colleges of Nalbarstdct also.

According to the 2011 Census and various developshesports it

was considered that the Nalbari district in Assaran educationally
advanced or rich in terms of literacy rate and atlonal

infrastructure. Hence, to achieve more educatianhlevements, in
all the higher educational institutions of Nalbdistrict, the green
ICT should be effectively adopted. Moreover, on lthasis of recent
reports the environmental status of Nalbari disti@as been
showing moderate to poor from last four five yediserefore, the
present study is emphasized to know whether tisea@y barrier or
challenge in implementing green ICT in all the egks of Nalbari
district to achieve an advanced learning envirortnaanwell as a
clean and healthy environment too.

Again, many studies are found in terms of role i&feq ICT
and its barriers or challenges in its adoptionarious geographical
contexts but rare study is found on the barrieradopting green
ICT in the colleges of Assam especially of Nallshsirict. So, it is
need to focus on the barriers in adopting greenitCail the higher
educational institutions of Nalbari district.

Statement of the Problem

In this present era of environmental crises toggunstainable
development the role of green ICT is very importaspecially
through higher education system. To achieve thithalchallenges
or barriers should be removed for successful adoptif ICT in
higher education. Therefore, the present studybesn stated as
“Green ICT in Higher Education: A Sustainable Approach for
a Better Future”.

Operational Definition of the Key Terms
Green ICT: In this study the green ICT refers those infornmatio
communication technologies which is used in a sustde way to
minimize the negative environment impacts by redgicg-waste,
minimizing carbon footprint, optimizing energy consption and
conserving natural resources.
Higher Education: Higher education is the last stage of formal
education which is imparted through colleges andarsities. In
this present study, higher education implies thecation that
imparted in the colleges of Nalbari district
Objectives of the Study

1. To study the role of green ICT used in the teaciaagning

process of higher education.
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2. To study the role of green ICT used in the evahmti
process of higher education.
3. To study the role of green ICT used in the admiat&in
system of higher education.
4. To study the barriers in adoption of green ICT Iret
colleges of Nalbari district.
Methodology
To conduct this study the researcher has adoptalitafive
approach and analytical research method. The gtiaéitdata has
been collected from the secondary sources to utashetshe role
green technology used in the fields of teachingdieg process,
evaluation process and administrative system ofidrigeducation.
Again, to study the barriers in adoption of gre€ii in the colleges
of Nalbari district, the researcher has prepareskmi-structured
interview schedule to collect data from the teastwf5 colleges
among8 colleges of Nalbari district. The researcher fesced24
(10 % of 248) college teachers by using simple oamdampling
technique to conduct interview and 4-5 teachers rarelomly
selected from each college.
Analysis and Discussion of the Study
The analysis of the study has been discussed dlgegise
Objective No. 1: To study the role of green technoby used in
the teaching-learning process of higher education.
The analysis of the study reveals that green tdoggglays
a significant role in the teaching-learning process higher
education. The use of green technology makes ¢aehing-
learning process of higher education digitally madvanced
without degrading the environment. Green technolfpuses on
promoting E-learning (paperless learning). In pkgssr learning
digital materials like e-books, online assignmeidigjtal libraries
etc. help in reducing the use of paper and itseyastving the trees
mitigating climate change. In teaching-learning gess the
interactive methods like VR and AR (Virtual and Awognted
Reality), games and experiential learning help td carbon
footprints and create environmentally responsibbkdgates. Using
of VR and AR in higher education enables studeatsdnduct
science experiments and explore the environmentatligwhich
reduces the need of physical materials. In the tsmlassroom
infrastructure are included like installation of DElighting,
occupancy sensors to control lighting and smart guogtrips to

ANWESHA | 169



reduce energy consumption when the classroomsadr@ mse. As
means of green technology the virtual classrooss r@dduce travel
saving fuel and emissions. The digital tools likee@ning, Green
Cloud Computing, Artificial Intelligence (Al) invekd in green
technology help in developing sustainable practiaesong the
students as well as teachers. The use of greendlegyy in higher
education system enhances the teaching-learningegso by
minimising the negative environmental impacts tigtoudigital

transformation and sustainable infrastructure.

Objective No. 2: To study the role of green technoby used in

the evaluation process of higher education.

Green technology used in the evaluation or assesgImacess
of higher education refers to the digital toolsatfrms as well as
methods which emphasis on minimizing the negatiweaicts on the
environment. Green technologies are increasinghd ue transition
from traditional paper-based examinations to sngtdé and digital
alternatives. The digital platforms like Moodle, r®as and
Blackboard are used to deliver examinations, @sizznd
assignments which eliminates the need of usingrpg@o&ting and
physical submission. The online platforms are alstreasingly
powered by renewal energy and optimized for minicogdsumption.
The software of green technology allows the instmscto grade or
provide feedback which also helps in reducing pajped
transportation. Green technologies help the stgdemtwrite their
examinations from any location that eliminates ¢agbon footprints
associated with travelling to a central examinatiocation. Green
technology promotes collaborative virtual assessreemironments
which used for group projects and peer-based amsets It
removes the need for physical meetings.

Objective No. 3: To study the role of green technoby used in
the administrative system of higher education.

The data reveals that green technology plays datraie in
the administrative system of higher education alsdosters a
sustainable environment in the higher educationstitutions. In
the administrative system of higher education digibcumentation
(e-application, e-signatures, e-files) and electrawommunication
(e-payment, e-admission) minimizes the use of papeste, storage
and associated waste. The green ICT also focusekeok-waste
management and recycling of IT equipment which ceduthe
hazardous environmental impacts. The sustainable pactices
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help in reducing physical infrastructure and coningitelated
emissions of administrative staffs due to utilizingual servers and
promoting online meetings for staffs. It also rdsethat high
investment in green technologies reduced the @dytbills, use of
paper and lower maintenance costs. In the admatisgtr system of
higher education digital assessment for grading eerification
minimize the need of physical laboratories, equipmese of paper
as well as energy resources. Due to consolidatibrphysical
servers and adoption of cloud computing technokgiecan be
reduced the number of servers needed, which dreafigtiowers
power consumption for operations and colling.

Objective No. 4: To study the barriers in adoptionof green ICT
in the colleges of Nalbari district.

From the interview it is found that maximum numiloérthe
sample colleges have been facing challenges regatu adoption of
Green ICT. In maximum number of colleges, the teexclare not
trained properly to promote e-learning. Due toitisefficient training,
workshops and lack of awareness on green ICT peactthey face
problems to use, manage and maintain the green\@ith leads to a
low rate in adoption. 70% of the teachers are uitilamvith the new
green technologies and their benefits due to #tr@mwledge gap. In
38% of colleges, it is found that due to the limhigkilled manpower to
use, manage and handle, green ICTs are not prapglgmented to
promote advanced teaching-learning environment. tDuasufficient
financial support from the government 60% of thdleges face
financial constrains for energy-efficient softwahardware and other
infrastructures. During using green ICT in 45% dflleges, the
teachers have been facing server problem. Theohths teachers not
follow proper plan to implement green ICT whichdedo low rate of
in its adoption. Specially among the aged teactfmusd lack of
interest and awareness towards using of green HCTaximum
number of colleges due to lack of strict regulatinimplementing
green ICT. Only 20% of colleges from urban areantbto make
efforts to implement ICT properly. Again, one mdpairrrier is found in
70% of the colleges that is breakage of uninteedipower supply in
implementing green ICT.

Major Findings and Discussion of the Study

The major findings reveal that in all three majoeas i.e.
teaching-learning process, evaluation process aimdingstrative
system of higher education, green ICT plays a pmemnti role in
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minimizing negative impact on environment by redgcipaper
waste, electronic waste, energy consumption anblocafootprint
and recycling of IT equipment etc. It fosters aegeer, cost effective
and resource-efficient pedagogical approach as agetcofriendly
learning environment. Regarding the barriers tolémegnting green
ICT in the various colleges of Nalbari districtetfindings indicates
some major barriers or challenges in 70% of cekeguch as lack
of trained manpower, lack of seminars, workshopb tasinings on
green ICT practices, lack of governmental fundssufficient
equipment, breakage of uninterrupted power suppdgk of
knowledge, awareness, interest and motivation tdsvaew models
of green ICT, inappropriate plans etc. which leadatlow rate in
green ICT adoption.
Suggestions and Conclusion

The present study reveals the significant rolerekg ICT in
higher education very clearly. But various barriere found in
adopting green technology in the colleges of Naldestrict. It is
cleared from the various studies that not only ailidri, in most of
the places maximum number of higher educationaitiions have
been facing challenges in adopting green technoldbegrefore, it
is an urgent need to give more efforts for its pramplementation
by the government, policy makers, educators, stisdestc.
Government should promote sufficient financial gsarconduct
workshops and training programme on green ICT fmestimpose
strict regulations in implementing and using of egrelCT. The
teachers also should aware and upgrade their kdgel®n new
green ICT for its smooth functioning. In this teological scenario,
without it we can’t imagine our aspect of life. Tefre, everyone
should try to adopt these green ICT especiallyeith@cation sector.
Because education is the only means through whiotials
economic, political as well as cultural developmeha nation can
be achieved. Therefore, all the fields of educatbauld be aware
about the importance of green ICT to achieve abéiture.
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Abstract

Sustainability can be defined as the ability to ntan the
present resources or processes or energy for a tiowgy without
depleting them, i.e., conserving the use of ressuuch as raw
materials and energy for future generations. Toagarthe resources,
some processes and equipment are required, arahitoe done
through the concepts of physics. Physics is thedraof science
concerned with nature and properties of matter anergy, and
energy is the center of both physics and sustdityals civilization
cannot run for a single moment without it. So, sleaergy is needed
for human civilization to run. Renewable energgii® kind of clean
energy and can be obtained from sun ray throughctimeepts of
Einstein Photo electric effect. For pollution freevironment waste
management is a basic need and it can be donegthtba principle
of heat transfer, filtration and electrostatics.
Keywords: Clean energy, Conservation, photoelectric effect,
renewable energy, sustainability

Introduction

Present day World's population is around 8.23 duilli
(Worldometer) and it will reach about 10.3 billiam 2080s. For
such huge population, huge resources are requirddlfill their
needs. But our Earth is not expanding and so,dheresources are
also limited. For that, beyond the fulfilment oktpresent day, for
sustainable development, the conservation of ressus difficult.
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To solve the problem, we must apply technology thase physics
concepts. For a civilization to run energy is aibased and energy
Is produced from raw materials present on the Esutih as water,
coal etc. which are limited resources. To fulfietheed of present
and future generation renewable energy processesequired and
this is done through wind energy, solar energy etc.
Objectives
1. To make people aware of the huge population irptheent
situation and the activities that cause risk foturfe
generations.
2. To explain the physical concepts that solve théleras of
sustainability.

Methodology

This paper is a descriptive one, and data werentdikam
different secondary sources of books, internets etc
Results and Discussion

The basic concept of sustainability is to presdingeminimum
needs of a civilization for future. For sustainati&velopment three
pillars-the environment, social equity and econsmstiould work
together and to do this some processes are requinezh can be
fulfilled with the help of technology. Technology the application of
scientific knowledge for practical purposes. Maekirand equipment
are developed from the application of scientifiowfedge which are
used for development. Here are some examples:

A. Renewable clean energy:

1. Solar energy. Photo electric cells from the prileipf

Einstein photoelectric effect.

2. Wind energy. Design and physics of wind turbines.

3. Hydropower and geothermal energy. fluid dynamics in
hydro power, heat transfer in geothermal systenantpte-
Grand Ethiopian Renaissance Dam, Olkaria Geothermal
Plant in Kenya.

Building design:

Sustainable materials (recycled steel, sheep's viool

ceiling, walls , sustainable wood etc. ) and agtiire

2. Thermodynamic in insulation (it is the use of mitisrand
techniques to reduce the transfer of heat energyeesm
areas of different temperature)

Example: eco-friendly housing in Rwanda.

C. Sustainable transportation:

= o
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1. Advances in electric vehicles.
2. Design of sustainable mass transit system.
Example: Bus Rapid Transport System.
D. Environmental Monitoring:
1. Remote sensing technology.
2. Atmospheric physics and climate modes
Example- African Monitoring of the Environment for
sustainable development Program, AEON.
E. Waste management and Recycling:
1. Role of nuclear physics in waste management
2. Development of sustainable materials.
Example-plastic recycling in Nigeria.
F. Water management:
1. Fluid mechanics in water system
2. Efficient irrigation method
Example- irrigation in Kenya.
G. Agriculture:
1. Soil physics and crop yields.
2. Biophysics in developing resilient crops.
Example- drought-resistant crop
Conclusion
From above discussion, it is seen that use ohtdolgies based on
the knowledge of physics is ultimate for sustaitighiOur future
depends on protecting the earth’s atmosphere anthdb human
behaviors should be changed regarding energy useutA2/3 of
greenhouse gas emissions come from current enesgygion and
these greenhouse gases have very bad effect onnhbesdlth.
Sustainable energy transition with sustainable ldgveent is
essential need for the existence of human civibmatResources
should be conserved, and we must apply technology f
sustainability.

Reference:

Principles of sustainability and physics as a bfasithe low-carbon
energy transition. Article by Philip S. Ringrose.
https://doi.org/10.1144/petgeo2016-060

https://Sustainability-directory.com

https://www.snhu.edu
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Ayurveda Along with Yoga: Important
Roles in Present Society
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Abstract

Ayurveda and Yoga, two of the world’s most anciand
profound systems of health and healing, were besiowpon
humanity by the wisdom of India’s great sages. ¢t objective
of Ayurveda— “Swasthasya Swasthya Ralam” (to preserve the
health of the healthy)—finds strong reinforcemehtotigh the
disciplined practice of Yoga. The COVID-19 pandenficther
emphasized this truth, underlining the importande bailding
immunity and resilience to withstand such globahltie crises.
From a public health standpoint, strengtheningkibdy’s natural
defence mechanisms is essential not only to premémttions but
also to lessen their impact. Both Ayurveda and Ypigg a crucial
role in this regard, promoting immunity, facilitadj faster recovery,
and aiding in post-illness rehabilitation.

During the pandemic, their benefits extended beygngical
well-being, offering mental stability and spirituadupport to
millions. In today’s fast-paced and technology-driworld, where
reduced physical activity contributes to risingesifyle disorders
such as obesity and diabetes, the combined appfatbga and
Ayurveda serves as an effective preventive measanseuraging
balanced living, mindful habits, and holistic wel§s.

Keywords: Ayurveda, Immunity boosting, Mental and spirltua
health, Public health, Yoga.
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Introduction
Yoga

The word “Yoga” is derived from the Sanskrit rootuj,”
meaningto join, unite, or combineAlthough the term can be
interpreted in various ways, its fundamental meguiénbeautifully
expressed in the afiavalkya Smriti: “S&éyogo yoga ity ukto
jivatmanah paraftmanah,” which mean¥oga is the union of the
individual soul (dvatma) with the Supreme Soul (Par@ma).

The practice of Yoga—this sacred process of linkheysoul
to the Divine—follows a step-by-step path aimedaahieving
balance and harmony. It begins with physical pestAsanas) to
strengthen and purify the body, continues throughn&ama
(breath control) to calm the mind and senses, aidigates in the
realization of the true Self as the conscious gneiithin.

Yoga is an essential spiritual discipline, rooted subtle
science, that establishes harmony between the emddthe body.
Its ultimate goal is self-realization—freedom froati forms of
suffering—and the attainment of Moksha or Kaivalife state of
ultimate liberation and eternal bliss.

Ayurveda

The word “Ayurveda” is derived from the combinatiohtwo
Sanskrit terms: “Ayu,” meanindife—which includes the body,
senses, mind, and soul—and “Veda,” meankmpwledge or
wisdom.Thus, Ayurveda literally translates tthe knowledge of
life.” The ultimate goal of Ayurveda is to maintain hieattnd
harmony at the physical, mental, and spiritual leve

Through adherence to a proper diet, lifestyle, daity routine,
Ayurveda seeks to keep the body free from toxinis pirification of
the body leads to clarity of mind, awakening ofeliigence, and
ultimately, the realization that th&tman (soul) is the true conscious
energy that must also be nurtured and caredAfpurveda provides
detailed lifestyle guidelines for health, longeyitand disease
prevention, as well as special methods for thesegjation of body and
mind. It also incorporates practices from Yoga—sushAsana
(postures), Rmnayama (breath control), Mantra, and DGhg
(meditation)—as essential tools for healing andze.

Ayurveda and Yoga are two deeply interconnecteddhes
of the same great Vedic tradition—a vast body ofiemt
knowledge that embraces all aspects of humantidetiae universe.
This Vedic wisdom, revealed by the seeRsig) and yogis of
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ancient India, was designed to help humanity undedsboth the
outer workings of nature and the inner dimensidrnsasciousness,
ultimately guiding us toward self-realization aitoklation (Moka)
from the endless cycle of birth and death.

Both Ayurveda and Yoga share the same origin, philosophy,
and ultimate purpose—the holistic well-being of tinénd, body,
and soul. While Ayurveda focuses primarily on maintaining
physical and mental health through proper diedstifle, and natural
therapies, Yoga provides the spiritual and prakctetscipline to
achieve inner peace and balance. Together, they focomplete
system of healing and self-development, leading ooard
harmony, vitality, and divine awareness.

Objectives
¢ Yoga and Ayurveda maintain physical health.
* Yoga help to spiritual development and emotioradice.
« Ayurveda aims to promote strength, vitality, andgdife.
e Ayurveda places great importance on mental health.
Analysis
Ayurveda along with Yoga

The fundamental processes in both Ayurveda and Yoga
involve the purification of the mind and body, neagt over the
mind, and ultimately the union of the soul (Atmanijth God
(Paramatma). According to both systems, this digioenection is
the true purpose of human life, leading to a stdteternal bliss,
even while living in the material world.

The importance of Yoga is mentioned Agarya Caraka in
Sarra Sthana, where he states “moksa nirvrti nirsesa yoga moja
pravartakam” — meaning, “all pain is relieved through Yoga.”
Yoga, therefore, is not confined to mere physicatpres or fithess;
it is a complete science of self-realization. LikssyAyurveda is far
more than herbal remedies—it is a comprehensivaersysor
maintaining harmony within théarnra (body), manas (mind), and
atman (soul). Both disciplines complement and enook another,
working together to bring holistic health and gpai awakening.

The chief aim of Yoga is Kaivalya—the isolationliberation
of the Purga (pure consciousness) from Rtakmaterial nature).
Sage Patafjali outlined a clear path to attain goigl through the
astanga-yoga (the eight limbs of Yoga):

1. Yama - moral discipline
2. Niyama — self-discipline
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Asana — physical postures
Pranayama — control of breath
Pratyahara — withdrawal of the senses
Dharana — concentration

Dhyana — meditation

. Sanadhi — union with the divine

The ultimate objective of Ashtanga Yoga is to attai
discriminative knowledge (Viveka-kht) — the realization of truth
through purification. Physical and mental impustgoud the inner
wisdom, and through continuous practice, these ritips are
destroyed. As the practitioner progresses, nasigas of balance
and vitality appear — a radiant complexion, a seresice, and a
glowing presence.

In the modern world, these effects are recognizspoaverful
forms of therapy. The preventive, curative, andnmtive aspects
of Yoga have gained global appreciation. Scient#fiadies have
confirmed Yoga's effectiveness in managing psychea®
disorders such as hypertension, asthma, diabebesity, heart
disease, migraine, and digestive issues.

According to yogic tradition, the healing powerYadbga can
only be fully realized through deep understandifgtsoprinciples
and practices. Yoga is not merely a physical egerbut a complete
system of physical, mental, and spiritual evolutibat seeks to
unite individual consciousness with universal camssness.

Its core objectives include:

« Physical health: Througisanas (postures), Yoga improves
strength, flexibility, coordination, and balanceedrlar
practice enhances immunity and prevents lifestglated
diseases.

+ Mental clarity: Practices like pniayama (breath control)
and dhyina (meditation) calm the nervous system, reduce
stress and anxiety, and improve concentration and
emotional stability.

-« Emotional balance: Yoga cultivates self-awarenesd a
discipline, helping individuals overcome negativaeotions
such as anger, greed, and jealousy, while nurtunngr
peace and positivity within.

Thus, Yoga stands as a timeless discipline — a phthealing,
harmony, and realization — guiding humanity towadife of
health, balance, and divine bliss.

ONOOAW
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History and Evolution of Yoga

There are many theories associated with Yoga, tanearliest
mentions can be found in the Rig Veda. Evidenc¥aga was also
discovered in the Indus—Vally civilization, which believed to be
more than 5,000 years old. It is said that theiRiahd Munis (sages
and seers) developed Yoga as a means of deep toeddad self-
realization. However, beyond meditation, Yoga hexfgoind effects
on the mind, body, and spirit, and over time, leed into four main
paths, each guiding the practitioner toward in@entony.

After the Vedic period, the great sage Maharishiafjali
systematized and organized the practice of Yogacdtapiled his
teachings in the sacred text known as the “Pataviaga Sutras.”
Although many other sages contributed to the grovethd
understanding of Yoga, the influence of MaharishiaRjali remains
the most significant.

The evolution of Yoga is often divided into distirfastorical
periods. The first is the Pre-Patanjali Period dleef500 B.C.), also
known as the Vedic Era, during which the Vedasdpanishads were
composed. The Vedas are ancient texts written msk3i, the mother
of many languages. They contain hymns, philosophgt,guidance for
righteous living. The authors of the Vedas are omkn and these texts
are considered the oldest written documents of hidme.

Major Benefits of yoga.
Following are some of the benefits of doing yogae Wl discuss
effects of yoga on different parts of the body étal.

1. Improvement in immunity- Protection from diseases.

2. Healthy Heart- Protection from Heart problems.

3. Improved body flexibility- Protection from injury,

4. Improved Body posture-

5. Positivity in mind Protection from Hypertension
depression/Comma etc

6. Weight reduction\height increase Body attain idBady

weight
7. Improvement muscle strength.
8. Improved vitality.
Strems of yoga
Primarily, yoga has four paths. Bhagavad QGit¢es details on
these four paths these four paths are listed below—
1. Rajayoga
2. Bhakti yoga
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3. Jfanayoga

4. Karma yoga
All the four paths have their own renounced follosveWe will
discuss the same in detail-:

1. Raja yoga The great sage Patanjali was a follower of Raj
yoga. In Raj yoga, yoga is practiced to gain mgsthe
mind through will power.

2. Bhakti yoga- Bhakti yoga aims to help a person evolve
emotional maturity, love for society and to sprethe
message of universal brotherhood and oneness.

3. JfAana Yoga is the yoga of enquiring in to the self. The
fundamental tenant of jnana yoga is that the ocefn
knowledge is lying with in, and not outside- thetside
world, i.e. the material world around us is ansian. The
ultimate Truth is Brahman. If one knows the sedf,Kmows
everything, so the proponents of jnana yoga forleagjse
upon the realisation of the self.

4. Karma Yoga - for active minded people. Shrimad
Bhagavad Gita mentions about another kind of yoga a
that is Dhyana Yoga or Raja Yoga for controlling thind
and to proceeded from conscious to the super- @mmsc
state of mind and arrive at the ultimate goal.

Yoga aims for self- realization

‘Yoga is the fruit of the teachings of the Himalaysages,
going back to what yogis regard as the beginninthisf particular
world age or cycle of civilization some ten thousgears ago, It is
said to carry on the traditions of earlier, spalty advanced
teachings which present civilization have forgoftgfyoga and
Ayurveda-By-David Frawley- p-4)

This harmony is attained through the eight limbsYafya,
which serve as a complete path guiding practitioteward inner
peace and liberation from suffering. Yoga encousame integrated
way of living, harmonizing the mind, body, and scahd fostering
a deep sense of serenity and unity with nature.

Across various scriptures and ancient treatisegaYbas
been defined in different ways, yet the essencethdse
definitions remains the same — to realize the gek, to unfold
the divinity within, and to unite the individual slowith the
universal consciousness. Through this realizatibrexastence,
knowledge, and absolute bliss, one transcends #ia pnd
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suffering born of worldly life, attaining lastingepce and
spiritual freedom.
Importance of yoga

In Indian civilization and cultureYogahas held a place of
great reverence since time immemorial. The praatfc¥oga has
continued unbroken from prehistoric times to thedera age, and
its value only grows with each passing day. Todtayas become a
universal phenomenon, embraced by people all txewbdrld.

Human life is often filled with pain and sufferingn our
constant pursuit of happiness and relief from myisae engage in
endless efforts, only to find that the pleasures aghieve are
fleeting. The true and universal significance ofg#olies in its
power to bring lasting peace and joy. When pradtioegularly,
with sincerity and devotion, Yoga dispels worldlyffering and
leads the practitioner toward permanent inner bliss

In recent times, lifestyle diseases such as asthimbetes,
and insomnia are rapidly increasing, and modernicivel often
struggles to provide complete and lasting cures.wéler,
numerous scientific studies on patients receiviogiy therapy have
shown that Yoga is among the most effective natueatments for
such conditions. It not only promotes physical tredbut also
ensures a tension-free life, freeing individual®onir mental,
emotional, and psychosomatic disorders.
History of Ayurveda

Ayurveda means “The science of life” It does noamélindu
medicine, nor must its herbalism be consideredaimdierbalism. It
is science of living that encompasses the wholkfeafand which
relates the life of the individual to that of theiwerse. As such it is
open to and includes all life, and methods thatdis into greater
harmony with life. (The Yoga of Herbs an Ayurvedsuide to
Herbal Medicine—Dr David Frawley and Dr Vasant L-p8)

Ayurveda, known as théscience of life” or “science of
longevity,” is a holistic system of healing from India thategaback
more than 5,000 years. It is believed to be theesildnedical
science in existence and the foundation upon whiemy other
healing traditions were built. Systems such as Bisid, Taoism,
and Tibetan medicine share close parallels withrggda. While
the essence of Ayurveda’s individualized healingthods was
preserved in India, it gradually faded or evolvétedently in other
cultures.
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Ayurveda focuses on maintaining health by balandimg
three fundamental energies, or doshasvata, Pitta, andKapha
Through this balance, it seeks to prevent illnessl aestore
harmony to the body, mind, and spirit. Pronounéeeyur-vay-da
it is often called a “world medicine,” regarded @ of the most
holistic and comprehensive medical systems known.

Before the written word existed, this sacred knaolgke of
healing, prevention, and longevity was passed dokatly as part
of the spiritual traditions of ancient India. Haalend sages from
across the world are said to have come togethérdia, bringing
their wisdom, which was then preserved by Veda Wy#se great
sage who compiled not only the Vedas but also ¢#aehings of
Ayurveda. These writings combined medical sciend @eeper
insights into ethics, virtue, and self-realizatidBome traditions
even describe Ayurveda as a divine revelation —sgzhslown from
God to celestial beings, and then to humankind.

The methods used to gain Ayurvedic knowledge — sagh
the study of herbs, diet, aromas, colours, sountsniras), and
surgical practices — were diverse and profound. 8gent rishis
(seers) and physician-sages were deeply spirit@dhgh who
viewed health as inseparable from spiritual life.isl said they
received Ayurvedic wisdom through direct cognitiormeditation,
not through experiment or speculation, but throdghne insight.
These revelations were eventually transcribed foyal teachings
into written texts interwoven with lessons on mibyaland
spirituality.

The Vedic texts, which encompass a vast range lojests
such as health, astrology, ethics, governanceaad, philosophy,
are known as the four Vedas Rg, Sma, Yajur, and Atharva.
Ayurveda emerged as an Upaveda (subsection) of tharva
Veda, focusing on healing and the preservationifef It was
closely associated with Jygdi (Vedic astrology), as both sought to
understand the inner and outer light of existenOser time,
Ayurveda evolved into its own comprehensive systémexdicine,
devoted to the healing dimensions of spirituahlgyi

Though it is the world’s oldest system of mediciAgurveda
has only recently begun to be rediscovered. Itsvakaning holds
immense potential — not only uniting healing prees but also
connecting cultures, peoples, and spiritual tradgi across the
globe. lts rising popularity, especially in the tm States and
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Western world, highlights the growing recognitionf dts
effectiveness and holistic wisdom. Esteemed teacbkeAyurveda
continue to restore its original spiritual deptéintroducing it as a
living science suited to modern life.

What often surprises people is the extraordinasight of
these ancient sages. Without the aid of modermtdogies like X-
rays or CT scans, they had a remarkable undersignofi the
human body and mind.

The text Charaka Samhita (around 1500 B.C.) bedhytif
expressed Ayurveda’s spiritual essence, emphasttiageven a
physician with complete medical knowledge could traty heal
unless they connected with the soul of the patikrdlso warned
that healers motivated by fame or wealth, rathentlspiritual
realization, would fail to bring genuine healing.

To understand this spiritual side of Ayurveda, omgst look
to its Vedic roots, which teach that life has am#vpurpose. We are
not born merely to live and die without meaning.Abert Einstein
once said;'God does not play dice with the universe* there is
order, reason, and purpose in existence. AccordmgVedic
philosophy, life itself is divine, and the highagtal is to realize
one’s inner divine nature.

From an Ayurvedic perspective, the more a persoakans
to their divine essence, the healthier and morenbaious they
become. Thus, the true responsibility of an Ayuiwdtaler is not
only to cure disease but also to awaken the paiemter divinity.
In the end, Ayurveda teaches that the greatestamnedbf all is
positive thought and love — the healing power o tieart and
spirit.

Importance of Ayurveda

Ayurveda focuses on maintaining health and prewmgnti
disease through personalized approaches that mdudalanced
diet, daily routines (Dinachaiy, and lifestyle practices tailored to
an individual's unique constitutiorP(akriti). Its treatment methods
combine herbal medicines, purification therapiesfiakarma),
dietary regulation, and other lifestyle modificaio designed to
address the root cause of any imbalance.

The ultimate goal of Ayurveda is to cultivate stydn
vitality, and longevity. It offers rejuvenating ttagies and tonics
that help preserve youthfulness, strengthen immuaimd nourish
the body'’s tissues.
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In addition,Ayurveda places great emphasis on mental well-
being. It includes forms of psychotherapy aimeddatveloping
courage, memory, and concentration, while guidimgrind away
from unhealthy emotions and desires — fosteringnioary between
body, mind, and spirit. IAyurveda, the concept of ghis — \éta,
Pitta, and Kapha — forms the foundation for underding an
individual's constitution and overall health. Eattsa represents a
distinct combination of the five elements — eastlater, fire, air,
and ether — and governs specific physiological psythological
functions. Maintaining the balance among thesgaslos essential
for good health and disease prevention, with hethging a vital
role in restoring harmony. &a daa, composed of air and ether,
regulates all forms of movement in the body, inglgdcirculation,
respiration, and communication between the mind aadsous
system. Pitta d@, derived from fire and water, governs digestion,
metabolism, and transformation. Individuals donedatoy Pitta
tend to be focused, energetic, and passionategihiney may face
challenges like irritability, inflammation, or oveating. To calm
Pitta, cooling, soothing, and mildly bitter herbe aecommended.
Kapha dea, made up of earth and water, is responsible for
structure, stability, and lubrication, providing restgth and
endurance to the body.

“In Ayurvedic philosophy, the harmonious integrati@f
herbs with diet and lifestyle forms a cornerstooe &chieving
optimal health. Ayurveda emphasizes where the gynef diet,
daily habits, and herbal remedies collectively dbnote to well-
being.” (The Yoga of Herbs: An Ayurvedic Guide toerfal
Medicine—by- David Frawley.)

Yoga and Ayurvedawork together

Yoga and Ayurveda are frequently described as ésist
sciences” due to their shared origin in the Vedaclition and their
common goal of holistic well-being. While this chaterization
highlights their philosophical unity, a critical mparison reveals
both deep complementarities and important distimstiin theory,
methodology, and application.

At the philosophical level, both Yoga and Ayurvedee
grounded in the concept of balance and self-re@izaAyurveda
primarily focuses on maintaining harmony among tlwshas—
Vata, Pitta, and Kapha—through individualized dlgestyle, and
therapeutic interventions. Yoga, particularly i dassical form as
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outlined in theYoga Sutras of Patanjaliemphasizes liberation
(moksha through mastery of the mind. Although both system
acknowledge the interconnectedness of body, mimd] spirit,
Ayurveda adopts a health-centered and preventiventation,
whereas Yoga ultimately pursues spiritual transeand,
sometimes independent of physical health.

From a practical standpoint, the two disciplinedfedi
significantly in their methods. Ayurveda is largeljagnostic and
prescriptive, relying on observation, pulse diaghosand
personalized treatment plans involving herbs, diat] purification
therapies such as Panchakarma. Yoga, on the othed, his
experiential and discipline-based, requiring suosii personal
practice of asanas, pranayama, meditation, anda¢tbbservances.
While Ayurveda offers structured guidance tailoited individual
constitutions, Yoga places greater responsibilityttee practitioner’s
inner discipline and experiential insight. Thisfelience can be seen
as a strength of Ayurveda in clinical contexts, &lab as a limitation,
since its effectiveness often depends on extenmatvientions rather
than internal transformation.

The integration of mantra, Bhakti Yoga, and Jnarzgay
within Ayurvedic practice further illustrates botharmony and
divergence. Ayurveda’s use of mantra chanting indiniee
preparation and therapy reflects its recognitiorsabtle energetic
influences on healing. However, critics may argimattsuch
practices lack empirical validation within modernorbedical
frameworks, raising questions about their scientiéiproducibility.
Yoga traditions, particularly Bhakti and Jnana Y,pogmphasize
devotion and self-knowledge as paths to healindhdat and mind.
While these approaches deepen the spiritual dimersi healing,
they may not be universally applicable in secular ctinical
healthcare settings, limiting their accessibility.

Another important point of distinction lies in tliérection of
practice. Ayurveda operates primarily as a meangreparation,
purifying and stabilizing the body and mind. Yogapecially Raja
Yoga, is often presented as the culmination, lgadin self-
realization. However, this hierarchical framing da critiqued for
oversimplifying Yoga as dependent on Ayurveda. ¢fistlly,
many yogic traditions evolved independently of fafmAyurvedic
practice, suggesting that while Ayurveda can supyoga, it is not
an absolute prerequisite for yogic realization.
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In conclusion, while Yoga and Ayurveda share a comm
philosophical foundation and complement each othgprofound
ways, they remain distinct systems with differemhpbases,
methods, and limitations. Ayurveda excels as asticlmedical and
lifestyle science, while Yoga offers a transformatpath toward
self-awareness and liberation. Their integration eahance both
healing and spiritual growth, but a critical undensling requires
recognizing that neither system is complete norvensally
applicable on its own. Rather than viewing thenmasparable, it is
more accurate to see Yoga and Ayurveda as intargegtet
autonomous disciplines, whose convergence dependsontext,
intention, and practitioner readiness.

Present day Yoga

The presence of Yoga can be traced across a wadtrsm of
ancient Indian traditions, including indigenousfptactices, the Vedic
and Upaniadic corpus, as well as Bauddha (Buddhist) andaJain
philosophical systems. lIts influence is also ewidenthe orthodox
Darsanas, th&amayara, and the great epics such asMedvibharata,
most notably in theBhagavad @a. In addition, Yoga is deeply
embedded within the theistic traditionsSafivism and Vainavism, as
well as in various Tantric schools. Although yopiactices appear to
have existed in pre-Vedic contexts, it was the ddgharsi Patafijali
who later systematized and codified these diversads of practice.
Through his seminal work, th¥oga Stras, Patafjali distilled the
essence of Yoga and organized its philosophical prattical
dimensions into a coherent and structured framework

According to Patafijali, physical and mental healtd both
essential for the balanced development of humarsopatity.
However, greater emphasis is placed on mentalhesdtthe mind
serves as the guiding force that directs behaviparception, and
overall personality formation. In this view, thetotation of mental
discipline and clarity becomes fundamental, as #-negulated
mind provides the appropriate orientation for haigrowth and
self-realization.

The popular appeal of yoga in the West is concerdra
mainly around its physical form, called fHa yoga. This is in
keeping with the prevailing preoccupation of massgseople with
tangible and everyday values of life. Thusthdayoga is frequently
treated and presented as a “health and beautytele¢¥oga and
Indian Philosophy by Karel Werner page- 167)
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“Hatha yoga differs from the other systems in thateitld
specifically with the body. Although Hatha yoga ascomplete
system with its own text, the Hatha Yoga Pradipikés also seen
as a stepping stone, or complement, to Raja yogthaHyoga aims
to still the fluctuations of the breath, but thg&sdone in order to
quiet the mind- as in Raja yoga. The yoga sutrbenTmake up part
of a Hatha yoga student’'s study.” (Simple Yoga—dgbe
Tomlinson-P -30)

“It is generally thought, least in the Western wlprthat the
yoga system involves meditating on the void. Bué tedic
literatures do not recommend meditation on any .v&dther the
Vedas maintain that yoga means meditation on Viamad, this is
also maintained in the Bhagavad -gita.” (The Patiaga-by A.C.
Bhaktivedanta Swami Prabhupada-152)

“Regular yoga practice keeps us strong and limbdrteosts
our immune systems, so that we're much less vubteta injury or
illness. And if we’re not in a healthy, vital stathen we begin,
yoga can eventually get us there, Yoga gives usyate examine
where we are and slowly change ourselves for tlierhESimple
Yoga. By Cybele Tomlinson, p-49)

Methodology

The study has been done based on primary and sagond
data, Data are collected mainly from secondarycasulike, books,
journals and also by accessing internet. Descepgind analytical
methods are used while writing this paper.

Results

The stud finds that Yoga represents one of the ewdtring
and comprehensive spiritual sciences developedirwittuman
civilization. With a history extending over five ieinnia, Yoga has
demonstrated a rare continuity of practice and ogbiphical
development across changing historical and cultwahtexts.
Rather than remaining static, it has evolved thhoeggagement
with diverse traditions while retaining its core @msis on the
integrated development of body, mind, and consciess. This
adaptability has enabled Yoga to address not omliitial
aspirations but also psychological well-being aniical living,
making it relevant across generations.

The etymological meanings of botAyurveda” and “Yoga”
further reinforce their holistic orientatioAyurveda, defined as the
“knowledge of life,” provides a comprehensive framoek for
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understanding health, disease, and longevity, wtdga, derived
from the rootyuj (“to unite”), emphasizes integration and harmony.
The concept ofAyurveda—Yoga thus emerges as a synthesis of
theoretical knowledge and practical discipline, wehdifestyle
regulation, therapeutic interventions, and spitituaractices
converge to support physical health, mental balamcel inner
growth.

The findings also indicate that when Yoga andirveda are
applied together, their effects are mutually reioifiog. Ayurveda
offers diagnostic precision and individualized Heastrategies,
while Yoga provides experiential techniques thatltivate
discipline, awareness, and self-regulation. Thiegrative approach
enhances both preventive healthcare and persarafarmation,
supporting a model of well-being that extends belysymptom
management to holistic development.

Conclusion

The relationship betweehyurveda and Yoga is complex and
deeply interconnected, rooted in their shared Vadiitage. While
Ayurveda draws primarily from the Atharva Veda dhg Veda,
and Yoga is more closely associated with the Y&jada, both
systems are guided by a common philosophical visemtered on
harmony between body, mind, and spirit. Their atignt with the
four Purusarthas—Dharma, Artha, HKma, and Moka—
demonstrates that health and spiritual growth ategral to the
broader goals of human life rather than isolatedyits.

Both traditions also share a similar understandioig
metaphysical anatomy and psychology, including epte such as
the cakrasand the subtle functioning of the mind. TAgurvedic
theory of thedaosas—Vata, Pitta, and Kapha—derived from the
Pafica Malabhitas further bridges the two systems by explaining
how physical, mental, and emotional tendenciesaaisd can be
regulated. In therapeutic contexfgjurveda incorporates Yoga as a
method of Sattvajaya (mental healing), while Yoga relies on
Ayurvedic principles to adapt practices accordingindividual
constitutional needs.

In conclusion, the integration dfyurveda and Yoga offers a
holistic and individualized approach to well-beititat addresses
both health maintenance and self-realization. Ratllean
functioning as isolated disciplines, they operatesimeffectively
when understood as complementary systedigurveda providing
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the foundational framewaork for balanced living, afaga offering
the transformative practices that lead toward higlveareness and
inner harmony. Together, they present a comprebensodel of
human flourishing that remains relevant in bothdittanal and
contemporary contexts.
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Abstract

Prawns are non-Piscean small aquatic crustaceaitahts
of both lentic and lotic ecosystems. It acts asiraicator of
aquatic ecosystem monitoring the pollutants and hhissolved
oxygen. Prawn plays a significant role as a natrg diet with a
lean source of protein supplement. The common fvatdr prawns
generally prefer the habitat of sandy clay or saldyn soil. They
feed on aquatic plants, algae, insects and othel smertebrates.
The size of prawn varies from measuring about ramgtween 2 to
25 cm in length covering the body with hard exosta. It
possesses a pair of large stalked hemispherical @y¢he anterior
side of cephalothorax below the rostrum and a phiantennary
glands or green glands situating on head regiontifumng a vital
role in the prawn’s body physiology including exea,
osmoregulation and hormone production. Prawns @nsidered as
important protein source of human diet. People waomes for its
delicious taste and nutritive value. Farmers ammecdorward to
grow prawn polyculture in recent time. The harvggtof prawns
from the natural habitats are the common practioe the
community people. Prawn catching is the occupatibrincome
generation to the community people of this regi@ut poor
management of resource utilization is the drawhbtackeach the
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required level of economic growth. The communitypple of this
region were found dealing with freshwater prawmsrfitheir native
sources for food and livelihood. The community deoare less
concerned about the conservation strategy of thgouree
management. The paper emphasis on the economipeatoand
conservation strategy of prawn catching in the ystadea. It is
necessary to identify the freshwater prawn speicieheir native
habitat to study the taxonomic significance, susthiie culture, and
environmental impact on the aquatic habitat. Thelystassumed
that the community people traditionally associateith prawn
catching culture to meet their daily diet. Bodo couamity are found
related with prawn catching and selling processaim livelihood in
this region. Mostly the tribal women are involved catching the
freshwater prawn using traditional gears from theiative
waterbodies. They utilize the both fresh and drdwns for
preparing their indigenous recipes representingtheic culture.
Keywords: Chirang District, Community practice, Freshwater
Prawn, Livelihood.

Introduction

In India a total of 34 species dfacrobrachiumcomprising
of 20 fresh water species and 14 coastal wateriepdave been
reported (Kumar et.al. 2018). Out of these only tsyeecies are
utilized in monoculture and polyculture practicesirgg to their
large size, fast growth and shorter life historlge3e two species are
namely Macrobrachium rosenbergii and Macrobrachium
malcolmsonii Many factors must be considered when a farmer is
deciding which species of shrimp, he should cultibee to its
large size and high pricéenaeus monodoand P. indicus are
generally considered for farming. Apart from thesandidate
species other commercially important species ssdfledlapenaeus
ensis M. monocerosM. brevicornis Penaeus semisulcatasd P.
merguiensisare also potential species that can be grown dmln
Another potential candidate species that is flogdimernational
market is the White leg shrim@Penaeus vannamellthough the
Government of India has not yet given sanctionsulture it in the
country, many Asian countries have already stattedulture this
species. The common prawn species are found namely
Macrobrachium assamense peninsularf@iwari, 1958), Penaeus
indicus Macrobrachium rosenbergiiMacrobrachium idag and
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Macrobrachium malcolmsoniare mainly crustaceans, arthropods.
Indian White PrawnHenneropenaeus indicysBlack Tiger Prawn
(Penaeus monoddn

Chirang District is one of the territorial distscof BTR in
Lower Assam and it falls within the north bank dfet river
Brahmaputra below the foothills of Bhutan (Basumatél. 2009).
Chirang District is closely related to the ecolagienvironment of
Eastern Himalayan origin. It is blessed with bdalforests, river-
streams, varieties of flora and fauna with divéedifculture. The
assessment of agquatic non-Piscean freshwater praalmigat in term
of economic prospects was discussed in this rediba.diversity of
prawns and its utilization from different areasthis region were
observed to discuss the sustainable conservaticstegy by
involving the community practices. Information dbtd from
various literatures so far there is no any avadladrlier reports on
the studies of aquatic prawns and their econonospacts in this
region till now. The economic prospect, resourcéization and
sustainable conservation of prawns through the aamitgnpeople in
the Chirang district of Assam is an approach is tagard.
Objective

The aim and objectives of the research work isighllght
the economic prospects of prawn catching and iigatton by the
community people using traditional knowledge. ldgntthe
common prawn species inhabited in the rivers, stgedloodplain
wetlands in the study area and use of traditiomalvp catching
gears. Role of community practice in the manageroerésource to
maintain sustainable conservation strategy.
Methodology

The research works were followed by the participato
method. The field survey was done during 2023-2Uoviang
random sampling from the study area to collect grapformation
and relevant data. The aquatic prawns were idedtiftith the help
of taxonomic experts and through literature disicmssTraditional
practices on prawn catching, resource utilizatind enarketing by
the community people were recorded in preformattathsheet to
analysis the economic prospect and conservatiategly in the
study area. The data analysis was followed by sinspahtistics to
assumed hypothetically. The application of indigen&nowledge
of Bodo tribe in harvesting prawn and its’ utilimat was visualized
through the photographs.
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Data Tablel: Survey of Prawn Catching for food and livelihood,

Chirang District, 2023-24

Survey | Catching Involvement | Weight of Price of

Date Location of Prawn Prawn in Prawn in
dealings Fresh & Dry | Fresh &

Dry / Kg

26-11- | Bijni Prawn Fresh prawn-| 200-250/kg

2023 catching & | 3kg 400-450/kg
Marketing Dry prawn-2

kg

30-11- | Borobazar Prawn Fresh prawn-| 200-250/kg

2023 catching & | 2 kg Dry 400-450/kg
Marketing prawn-2 kg

27-12- | Ballamguri | Prawn Fresh prawn-| 180-200/kg

2023 catching & | 4 kg Dry 350-400/kg
Marketing prawn-3 kg

28-12- | Ouzarguri Prawn Fresh prawn-| 150-200/kg

2023 catching & | 3 kg Dry 300-350/kg
Marketing prawn-2 kg

08-02- | Amguri Prawn Fresh prawn-| 150-200/kg

2024 catching & | 4 kg Dry 300-350/kg
Marketing prawn-3 kg

13-02- | Amteka Prawn Fresh prawn-| 150-200/kg

2024 catching & | 3 kg Dry 300-350/kg
Marketing prawn-3 kg

15-03- | Sudempuri | Prawn Fresh prawn-| 180-200/kg

2024 catching & | 2 kg Dry 400-450/kg
Marketing prawn-3 kg

17-03- | Barlawgaon| Prawn Fresh prawn-| 200-250/kg

2024 catching & | 4 kg Dry 400-450/kg
Marketing prawn-2 kg

24-04- | Bagargaon Prawn Fresh prawn-| 180-200/kg

2024 catching & | 2 kg Dry 350-400/kg
Marketing prawn-4 kg

12-04- | Panbari Prawn Fresh prawn-| 200-250/kg

2024 catching & | 5 kg Dry 400-450/kg
Marketing prawn-4 kg
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Quantity of Fresh and Dry Prawn in Kg.
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Figl. Graph showing the quantity and price of bétash and Dry
Prawns in different locations.
Result and Discussion

The study has estimated that prawn catching framttural
aquatic habitats is a traditional occupation ofdbmmunity people.
The Bodo people traditionally practice prawn caightulture using
a variety of bamboo-made fishing gear. After hatings they
consume delicious prawn curry prepared by tradiioacipes. The
community usually deal with prawn fisheries fromeithnative
sources for food and income generation. Such aititadl
occupation certainly helps to contribute livelihowdthis region.
The application of indigenous knowledge throughqaiawn
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catching and harvesting by the community people arobs
conservation strategies in maintaining the sustéénaulture. The
graph shows the quantity and price of prawns i laoy and fresh
utilization, indicating a healthy practice of rutdbal women in this
area (Fig.1). It also indicates the demand forgiawns in different
locations. The study has focused on economic pots@s well as
the business opportunity on prawn fisheries. Toe tf prawns has
been indicated as a suitable environment for grgvilme prawn
population in this region. The habit of prawn catgh and
harvesting among the community people has guidechsklves for
the habitat conservation of this aquatic resourthe study
highlights the traditional practices of prawn catghand their
utilization by the Bodo tribe. Besides, the numbkinvolvement of
women usually more in comparison to man on prawvdsiing
business. A large section of rural tribal womendlsdihis tradition
of catching & utilization of prawn fisheries to laimed as the
warrior of conservation community (Fig.2). Howevethe
geographical factors have boosted the availalifitgrawn fisheries
to their native place generating a scope of busirgzportunity.
People commonly use the prawn fisheries as protahest
bioresource. However, the physical characterizatguch as
drainage origin, type of vegetation, substrate, aater quality is
important for the aquatic habitat of crustaceam#aurhe speed of
water flow is faster in upland region and modetatgards down.
The streamlets are mostly slow moving and narrdwe Gharacters
of different substratum influence the prawn fisheriduring
breeding and spawning in particular habitat. Thga@l moss,
phytoplankton, zooplankton and some macro inveatelsrare the
common biological parameters of river-streams foabdndantly in
this region. The river tributaries viz., Aie, Man&hampamoti and
sub-tributaries or streams, viz., Dulani, Makra, nKmakra,
Langkhar, Teklai, Sukan teklai, Mara manas, AgraBgriaie,
Nangalbhanga, Hakowa, Hingula, Burisuta, Lopani,olpani,
Borsuti, Deosri, Bardangi, Kuklung, Rekajali, JigguSukanjan,
Garawa, Hatisar and Bhur are the prime sourcesavfrpfisheries
in the district.
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Fig.2. A view of Prawn catching and marketing bymoounity
people
Conclusion

Prawns are an aquatic bioresource. People use teem
popular food items. It supplies an adequate pratemponent that
people prefer in their daily diet. The prawn catchand harvesting
are the traditional occupations of the Bodo Comityuriihe Bodo
tribe is involved in dealings of prawns to earnitttigelihood, and
it may be expected as a future economic opportunithis region.
The community people practice indigenous knowlettgeprawn
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catching and harvesting, following conservatiomtsigy. But need
attention for sustainable conservation to avoidrcatehing or
juvenile harvesting.
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Abstract

Jane Austen as a novelist is often considered tiat perfect
artist. She is both a social realist and a criBbe rejected the
contemporary structured English society but did aygprove of its
interactions between social groups or classes. gihghe achieved
limited fame during her time but, her works are dlygcelebrated
for their perfect portrayal of human nature Aride and Prejudice
she is trying to develop her own social vision, ethiis not
ostensibly moral. She also depicts the union ohhaotide and
prejudice in a socially convenient manner. Thisgoagxplores how
Austen criticizes the social condition of Englahdotigh marriage,
gender, and morality. From the construction of et to the
characterization and development of subplots arah g¢kie use of
third-person narrative, all are very neat. Austattempt bears the
truth that it is not only the protagonists but alse other characters
and even the readers who discover new socialiesalDespite such
embodiment of perfection, critics find out an adirpasive sense of
irony. Her irony is most suitable for her thematieatment. It is
devastating in its exposure of foolishness and btnipp. Self-
delusion, or the attempt to fool other people lisost the object of
her wit. Thus, the novel represents a very gende powerful
assertion of female identity within the patriarchatiety.
Keywords: Family, Gender, Marriage, Money, Morality
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Introduction
Jane Austen’sPride and Prejudicewas first published in
1813, an era characterized by rigid class distinsti social
refinement and restricted female opportunities. beel captures
the harsh realities of early nineteenth-centuryl&mg, where social
status were judged by marriage, wealth, and irdrecé. Many
women were left economically vulnerable due to latimat
transferred property to male heirs. The very tifiehe novel comes
from the first impression about both the protagmnidf Darcy
suffers from pride of his class, Elizabeth is diwicof prejudice of
her social status. In the novel, both discover jhst opposite of
what their first impressions suggested. They redlizach other’s
social inhibitions and reluctantly reformed towastsind maturity
and growth. Austen’s attempt bears the truth tha hot only the
protagonists but also the other characters and esaders who
discover new social realities.
Objectives:
« To make a critical comparison between the collectiv
memory of the scenes and the character’s innez. stat
« To examine emotional tone, thematic forms, andatiag
structure of the novel.
¢ To understand the real meaning of love and marriage
through a close analysis of the novel.
Methodology
The study adopts a qualitative and analytical nalagy to
analyse the representation of Jane Aust&mide and Prejudice
Secondary sources, like books, were used to supperanalysis
and comparison.
Analysis
Gender and Marriage
The theme of the novel revolves around gender aardiage.
Austen as a novelist strongly subscribes to tha ittat “Sound
Marriage Makes a Sound Society.” Therefore, ihsresponsibility
of the society to bring soundness to each mariiageigh different
means. She represents five marriages in the nénghlighting
various problems and lacunae associated with damlsinstitution.
Feminist critic Claudia L. Johnson comments, “Ao&eheroines
are forced to negotiate between personal integaityl social
necessity in a world that denies them independeaggney.”
(Johnson 23)
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If the marriage of Mr. and Mrs. Bennet is a misicaye, the
marriage of Collins and Charlotte is of convenienEarlotte
confesses that marriage is “the only honorable iprav for well-
educated young women of small fortune” (Austen 8hgse are the
most degraded forms of marriages. Jane and Bingteyat one
extreme of social logic, but Lydia and Wickham atethe other
extreme of passionate blindness. If the first arfeess from mutual
ignorance, the second one suffers from haste arfdpise
Therefore, Elizabeth and Darcy had to undergo ssrio
improvements, disillusionments, and revelationsuateach other.
The elopement of Lydia and Elizabeth’s visit to Byehire are two
significant incidents that bring maturity into theielationship.
Elizabeth’s revolutionary announcement of indepecde is
demonstrated by her rejection of both Mr. Collinalsd Darcy’s
proposals. She is a rebellious heroine becausebslieves that
marriage should be all about love and mutual rdspgber than
financial gain. She intentionally reacts against platriarchal power
that tries to control women. Thus, marriage atehd of the novel
justifies Austen’s intention both in the title aatithe beginning of
the plot.

Characterization

Pride and Prejudiceretrace the art of characterization and
plot construction of the highest order found in &esance drama.
As a very conscious artist, Austen produces a graage of
characters to justify both the title and the pugpokthe novel. Her
strength lies in her ability to craft characteratthre vivid, realistic,
and reflective of the social and moral ideas oftime. Particularly
the characters of Miss Bingley and Lady Catherineoe side and
the Gardiners on the other side allow the Benneghirs and their
lovers the freedom to act and interact in a rictdynic manner.
Critics often compare Austen’s novel to the noviehe Comedy of
Manners, and that is to a large extent visible hEhe beginning of
the novel is all about the comment of Mr. Bennett flbed Marry to
come with a husband, and he has no hesitation proep it
instantly. In this manner the gradual unfoldingtloé plot and its
intentions are very exquisitely presented by Austénlike other
novelists of her time, she avoids exaggeration.uaneously it is
a social novel with the spirit of Bildungsroman\asll as with a
moral vision kept behind ironic expressions. Nolapit is one of
the best and most popular among English novels.
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Irony as a Tool

Pride and Prejudiceas steeped with irony at various levels.
But the master irony of the plot is at the begignitit is a truth
universally acknowledged, that a single man in essi®n of a good
fortune must be in want of a wife” (Austen 1). Tineny in the
novel works through almost all the characters.tAs & social novel
that criticizes the contemporary social hypocrisyd astructure;
every character created by Austen brings out soargcature.
Elizabeth’s irony is presented in her wrong judgethw Darcy and
Wickham based on their appearance. Similarly, tharacters of
Mr. and Mrs. Bennet provide the parody of marrié@ land
parenthood. From Miss Bingley to Lady Catherine &man Mr.
Collins to Wickham, everyone represents certairomsgstencies
and pitiable aspects of social behaviour to makentthe object of
pleasure on behalf of the readers. Mr. Bennet dimhlieth are
more exclusive in bringing out Austen’s ironic apim throughout
the novel. Though they are not the spokespersay, thpresent
social disharmony and degradation in dealing withe t
contemporary issues---love, marriage, inheritant@ement, etc.

Austen’s purpose irPride and Prejudices neither strictly
moral nor derogatory in condemning the social $tmec and
manners. Therefore, she has taken the help of tmbying a sense
of comedy, is very enjoyable and enriching. Theahdullows the
structure of a Bildungsroman in developing both pinetagonists,
Darcy and Elizabeth. Therefore, the tool of iromgyides a moral
direction out of chaos and hypocrisy. Another digant use of
irony is found in the character of Mr. Collins, whoposes to three
girls almost at the same time, and to him marriagen instrument
of personal dignity and social position. Thus, Austseverely
undermines the conventional idea prevalent durimegderiod and
asserts that everyone can improve if a proper enrient is created
for realistic assessment. The characters of Lydd \&ickham are
thus a significant part of the novel, which we ad find in her later
novels. Critics like Patridge Woolf say that Austeaxquisite use
of irony makegsPride and Prejudicean extraordinary novel in spite
of ordinary characters and everyday incidents.
Reputation

Reputation was one of the most vital features iitidr
society, particularly for the females. Austen stesshow a scandal
could destroy not only a woman but the entire fgmiThe
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precariousness of women’s moral and marital prdspes
demonstrated by Lydia’s elopement, which imperie tsocial
standing of all her sisters. As Mr. Collins statesis letter, Lydia’s
behaviour has “infected” the Bennet family’s repigta, rendering
them socially unsuitable (Austen 263).

Austen criticizes the injustice of a system thatipbes
women severely while condoning similar wrongdoiggien. Even
though Wickham’s character is shown to be immoral eareless,
society still thinks well of him because his traresgions are not as
damaging to society as Lydia’s. Elizabeth’s capatot move past
the controversy and wed Darcy points to a more ngsgijve moral
philosophy that prioritizes personal integrity oweherited status.
Within the framework of manners, reputation alsoctions. While
characters like Caroline Bingley use elegant mannerconceal
insecurities. Austen contests the notion that maath and proper
behaviour are interchangeable, arguing that genuimge is found
in self-awareness and honesty.

Family and Personal Growth

Family dynamics play an impactful role in shapinge t
characters of the novel. Different examples of pealeinfluence
can be found in the Bennet family. Despite his liigience, Mr.
Bennet is a disengaged man who would rather withdrao his
library than actively mentor his daughters. Desiiex desire to
ensure happy marriages, Mrs. Bennet's lack of gatfrol and bad
judgment frequently embarrass her family.

The Gardiners, on the other hand, stand for uraledsig and
caring family support. They serve as stabilizindgluences by
offering Elizabeth and Jane both practical and @nat guidance.
Their moral rectitude and refinement show that adgapbringing is
determined by character rather than class. Austsm faghlights
more general social patterns through family dynamitady
Catherine exhibits aristocratic authoritarianismtiyyng to dictate
her daughter’s future. Darcy’s relationship with oBgana, his
sister, demonstrates his capacity for love andwatedility. Austen
emphasizes the significance of family in formingrais, judgment,
and social behaviour through these portraits.

She also focuses a lot on the idea of personallaawent.
Both Elizabeth and Darcy experience profound chaiigat enable
them to overcome their past flaws. Elizabeth’sizaéibn that she
has been “blind, partial, prejudiced, and absudlisten 208) is a
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pivotal movement in her growth as a person. Shesgaisight into
the significance of challenging her presumption aadducting an
impartial assessment of the evidence.

Darcy’s development is equally significant. His-sdamination
is prompted by Elizabeth’s criticism, which maké®s healize how his
pride and class consciousness have shaped hisisackiis moral
development is demonstrated by his help with Lydimarriage and his
deference to Elizabeth’'s family during their secoadcounter.
According to Austen, ethical behaviour and meanihgélationships
require self-awareness, humility, and emotionabnitst
Money and Economic Factor

The story is heavily influenced by economic factohs
Regency England, women were not financially indelee, and
marriage was frequently a practical necessity rathan a purely
romantic decision. The entailment of Longbourn, chhdeprives
the Bennet daughters of inheritance, increases tieéiance on
marriage. Economic pragmatism is best illustratgd Gharlotte
Lucas’s marriage to Mr. Collins. Her decision offestability and
social respectability despite being emotionally atis$ying.
Wickham’s pursuit of affluent women, such as Geamgi Darcy,
exposes the ethical lapses motivated by finan@al.gro maintain
respectability, even Lysia’s marriage needs to banipulated
financially. In contrast, Darcy’'s wealth contribsitéo his appeal,
illustrating the way that emotional and financiapacts interact
during courtship. Austen exposes how economic ratiims shape
male behaviour while also criticizing a social sture that compels
women to put financial security ahead of persouillment.
Conclusion

Pride and Prejudice remain a timeless work becadisis
perspective criticism of social conventions andeisamination of
universal themes. Austen illustrates the complexitf interpersonal
relationships and societal expectations througtdapiction of pride,
prejudice, love, marriage, class, family dynamets, The growth of
Elizabeth and Darcy emphasizes the value of hymiléason, and
self-awareness in conquering prejudice and eshétdjs real
connection. Austen challenges the inflexible sostalctures of her
time and presents a progressive vision of moral pedsonal
development through astute observation and nagratony. Her
work is still relevant today for comprehending stovalues and
human behaviour because her themes are still relexday.
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Abstract

Hydrogen's potential to lower greenhouse gas eorissi
and provide sustainable energy solutions has made highly
attractive clean energy carrier. Hydrogen is a igeeduel than
fossil fuels because it only releases water vapoghen used as
fuel. In the generation, storage, distribution, arsg phases of
the hydrogen energy cycle, chemistry is essentibldrogen
production relies on several chemical processes|uding
hydrocarbon reforming, electrolysis, and thermociwamwater
splitting. Metal hydrides and high-surface-area caddents are
two examples of safer and more effective hydrogésrage
technologies made possible by advancements in raker
chemistry. Furthermore, improving the efficiency lofdrogen
fuel cells—which transform chemical energy into ottesal
energy—requires significant advancements in caiwlygo
overcome obstacles pertaining to cost, efficieranyd safety, it is
imperative to comprehend chemical reactions anderas. In
addition to highlighting the difficulties and potead paths
forward in the development of hydrogen as a suatdaenergy
carrier, this article examines the fundamental gbations of
chemistry to the hydrogen economy.
Keywords: Catalysis, Clean Energy, Electrolysis, Hydrogen
Economy, Hydrogen Fuel Cell, Water Splitting,
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Introduction

Hydrogen has become a promisiolgan energycarrier
as the world looks for sustainable ways to fighinglte change
and lessen reliance on fossil fuels. Hydrogen stamuat as an
environmentally beneficial substitute for traditan fuels
because it can be used in fuel cells and only predwvater as a
byproduct. From manufacturing and storage to trartspion
and energy conversion, chemistry plays a crucid ia the
development and application of hydrogen as a cleah This
article examines how advances in hydrogen technolage
being driven by chemical principles and breakthtwaigppening
the door to a more sustainable and environmentiigndly
future.

Objectives of the study

e To draw attention to the significance of hydrogen am
environmentally friendly and sustainable energy reeu
considering the world's energy needs.

e To describe the chemical principles of productistorage,
and use of hydrogen.

e To evaluate the advantages of hydrogen for the
environment over fossil fuels, with an emphasis on
lowering pollutants and greenhouse gas emissions.

Methodology

The article is based on secondary data which Iseated from
various journals, books and websites.
Results and Discussion
1. The chemistry of hydrogen:

With just one proton and one electron, hydro@dp) is the
most simple and abundant element in the univerdéhodgh
hydrogen is abundant in the universe, it is nonébun its basic
form on Earth. Instead, it is usually found in caupds like
hydrocarbons and watéH,0). There are several ways to release
the energy that hydrogen stores, including burrang fuel cell
electrochemical reactions. Developing effectiventegues for the
generation, storage, and use of hydrogen requirasderstanding
of its chemical characteristics.

2. Hydrogen production methods:

Hydrogen can be produced in a number of ways, baeing
unigue chemical reactions and environmental eff8disre are four
main ways to produce hydrogen:
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(i) Steam methane reforming (SMR):Using a catalyst, SMR
produces hydrogen and carbon dioxid20,) by combining
methane CH,4) with steam at high temperatures. It is now the
most widely used technique for producing hydrog@&his
procedure is less environmentally friendly evenutiio it is
cost-effective because it generates greenhouss.gase
Main chemical reactions:

e Primary steam reforming reaction:

CHy+H,0 —> CO +3H, (At 700-1000°C)

* Water — Gas Shift reaction:

CO + H,0 —> CO,+H, (At 320-450°C)

Process steps:

e Desulphurization: Natural gas (methane) is cleaned to
remove sulphur compounds.

¢ Reforming reactor: The clean methane reacts with steam
over a nickel catalyst at high temperatures.

e Shift Converter: The gas mixture goes through the water
gas shift reactor to increase hydrogen yield.

e Hydrogen separation: Hydrogen is purified using
pressure swing adsorgfion (PSA) or, membranes to
remove CQ and other impurities.

(ii) Electrolysis of water: Electrolysis is a clean way to create
hydrogen by splitting water into  hydrogerd azxygen
using an electric current in an electrolyser.

2H;0(1) —> 2H)(g)+ 0,(2)
Hydrogen gas is collected at the cathode (-)
Oxygen gas is collected at the anode (+)
Types of electrolysis:
e Alkaline electrolysis (AEC):
(a) Uses alkaline solution (likkOH or, NaOH)
(b) Mature and cost-effective, but slower and lowecigificy
(c) Hydrogen is generated at the cathode and oxygtreat
anode.
Reactions:
At Cathode:

2H,0+2¢ —> H,+20H"
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At anode:
20H —>1/20, +t H,O0+ 2¢

« Proton exchange membrane electrolysis (PEM):

(a) Uses a solid polymer membrane as the electrolyte

(b) Requires pure water

(c) Hydrogen at the cathode and oxygen at the anode

(d) High efficiency, compact and fast response but

expensive (Uses precious metals like platinum)

Reactions:
At anode:

H20 —1/2 02 + 2H++ 2e”
At cathode:
2H+ +2¢ —» Hz

* Solid oxide electrolysis (SOEC):
(a) Operates at high temperatures (typically 600°C to
1000°C)
(b) Uses a ceramic solid oxide electrolyte
(c) High efficiency but not widely commercialized yet
Reactions:
At cathode:

HzO +2¢ —>» H2+ 02'
At anode:
0> —> 1205+ 2¢"

(i) Biological methods:Microorganisms produce hydrogen through a
variety of metabolic processes in biological methfaat hydrogen
production. These techniques are regarded asrmistaand eco-
friendly. The primary biological methods consist of
(a) Biophotolysis:
Involved organisms:Both cyanobacteria and green algae
Process: Through photosynthesis, these organisms use
sunlight to divide wateXH,0) into hydrogen K,) and
oxygen(O,).

(b) Photofermentation:

Involved organisms Non-sulfur bacteria that are purple
Process:These microorganisms generate hydrogen using
light energy and organic acids.
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(iv)

An example of an acetic acid reaction is
CH3;COOH+ 2H,0+ Light energy —> 4H,+ 2C0,

(c) Dark fermentation:
Involved organisms  Anaerobic  microorganisms
Process: In the absence of light, these bacteria break
down organic materials, such as carbohydrates, to
generate hydrogen.
For instance, Clostridium species digest glucose to
create organic acid€0,, andH..

(d) Microbiological electrolysis cells (MECS):
Involved organisms:Numerous microorganisms that are
electrochemically active
Process:Bacteria and a little voltage break down organic
material to produce hydrogen at the cathode.

Biomass gasification:This process creates hydrogen by turning

biomass into syngas, a hydrogen-rich gas mixtuat iy be
processed further to recover pure hydrogen.

This process involves dehydrating biomass (suctwasd or
agricultural waste) and heating it to a high terapee (usually
700-1000°C) in a gasifier with an oxidising agaste#&m, oxygen).
Through this process, the biomass is broken doteraivariety of
gases, such &0, CO,, and hydrogen, creatirsyn gas.

Reactions such as theater-gas shift reactioncan be used to
further treat the syngas to produce more, H

CO + Hzo — > C02 + Hz
It produces mordd, from CO. High-purity hydrogen (such as

99.9%) can be obtained by removing impurities fitbe syngas
using adsorption, shift processes, or membraneatépa

3. Hydrogen Storage:

Storing hydrogen is one of the main issues with use.

Because hydrogen has a low volumetric energy derisiheeds to
be stored at low temperatures, under high pressung, chemical
compounds to be transported and used efficiently.

(i) Compressed hydrogen:At high pressures (usually between
350 and 700 bar), hydrogen is held as a gas. Althaohis
technique is frequently employed in hydrogen-poderars,
it necessitates strong, heavy containers.
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(ii)

(iii)

(ii) Liquid hydrogen: Hydrogen can be stored as a liquid
by chilling it to cryogenic temperatures, which doever
than -253°C. Higher energy density is possible, but
liquefaction and complicated insulation are needed.
Chemical hydrogen storage: Liquid organic hydrogen
carriers (LOHCs), ammonia (NHs), and metal hydrides
like magnesium hydridesare examples of chemical types
of hydrogen storage. These substances provide more
workable options for long-term storage and trantspian
since they can release hydrogen when heated anghro
chemical reactions.

4. Use of hydrogen: Fuel cells:

Hydrogen fuel cells are electrochemical deviceg tieact
with oxygen to transform the chemical energy of negeén into
electrical power. In a fuel cell, the fundamenta¢mical reaction is
as follows:

2H; + O, —> 2H,0+ electricity+ heat

The only consequence of fuel cells, which are udibhg
efficient, is water vapour. They are employed innynalifferent
applications, such as fixed power generation backygiems and
transportation (such as hydrogen-powered cargrnia combustion
engines are typically less efficient than hydrofyesi cells, with some
fuel cells reaching efficiencies of over 50%. Thxibility of energy
systems can also be increased by combining fuel wih renewable
energy sources to deliver reliable and consistentreity.

5. Opportunities and challenges

Although hydrogen is a clean fuel with many bemetibere
are also important issues that need to be resolved.

Cost: When compared to conventional fossil fuels, th&t co
of producing hydrogen, especially by electrolysss still
somewhat expensive. Improvements in production
technologies, especially those that use renewatdege,
are required to lower prices and make hydrogen
economically feasible.

Infrastructure development. To produce, store, and
distribute hydrogen, a strong infrastructure isuiesl. Port
facilities, transportation networks, and pipelingse not
well developed. Even manufactured pure hydrogemaan
effectively reach markets or businesses withoutséhe
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Gigawatt-sized electrolyser faciliies are necess#m
produce green hydrogen on a large scale. The world
current production capacity is too costly and leditto
satisfy demand.

« Safety issues:The smallest molecules of hydrogen leak
quickly, are extremely combustible, and need tddedled
carefully.

e Water requirement: Large-scale electrolysis needs a lot of
pure water, which might be problematic in areashwit
limited water supplies.

Future perspectives:

Hydrogen has the potential to be a key component in
decarbonizing a number of industries, including powroduction,
transportation, and industry, as the demand foarclenergy
solutions rises globally. The viability of hydroges a mainstream
fuel depends on developments in storage materfalg, cell
efficiency, and hydrogen generation technologiestifermore, the
establishment of a global hydrogen economy will ureg
international cooperation and policy frameworks.

Hydrogen might play a significant role in integitenergy
systems in the future, where it can support ren&wvamergy
sources and stabilize the grid by storing energgcaBise of its
adaptability as a clean energy carrier, hydrogentha potential to
revolutionize hard-to-electrify industries includinlong-distance
transportation and heavy industrial.

Conclusion

Many people agree that hydrogen is a clean fu¢heffuture,
and chemistry is essential to realising this premihrough chemical
advancements in the generation, storage, and ushydrogen,
researchers are resolving issues related to @dstysand efficiency.
The advancement of environmentally friendly techaisuch as fuel
cell technology, water electrolysis, and sophigtida catalysts
demonstrates how chemistry drives the creationsotainable energy
system. In order to help humanity move towardsarar and greener
future, chemistry plays a crucial part in hydrogeergy.
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Abstract

The Artemis Il mission will be the first crewed iign in the
Artemis program as well as the first human actiwitydeep-space
exploration in more than 50 years. The vehiclelsped to be a
lunar flyby that will carry a crew of four astrortawon board the
Orion spacecraft, which will be launched on the @pé&aunch
System (SLS). The main goals of the venture inchheevalidation
of life support systems, testing of navigation aacy, propulsion
engine performance, and testing of the human plogzal
tolerance beyond the low-Earth orbit. Despite salvatelays
associated with the mission caused by technicaluatians and
safety measures, Artemis Il still stands as oneth#d to-be
milestones of sustainable operations on the Mond,the ultimate
achievement of people’s missions to Mars. This imsds the
embodiment of international cooperation, technaabiprogress,
and rediscovery of human deep-space exploration.
Keywords: Artemis Il, Deep Space Exploration, Human
Spaceflight, Lunar Flyby, NASA, Orion Spacecraft

Introduction:

The Artemis program embodies the future vision 894 to
take humans back to the Moon and create a suslaipedsence in
outer space. First in this program to launch astutsis Artemis I,
after the uncrewed Artemis | test flight. Artemidd a lunar flyby,
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unlike Apollo missions that dropped astronautshto gurface of the
Moon, which enables the crew to orbit around theoiMand safely
bring them back to the Earth. This mission is atkst of spacecraft
systems, human capabilities, and operational peejpass of future
lunar landings.

It will be launched into space at Kennedy Spacet&eim
Florida on the Space Launch System, which is onbeftrongest
rockets ever assembled. The astronauts will bespiated to deep
space by the Orion spacecraft, which will extendvery far
distances beyond the International Space Statiotenfs Il will
test the life-support, communication, and propuisgystems of
Orion in the conditions of the actual mission, whiwill be the
basis of future missions of Artemis .

Objectives:
e To evaluate the operational efficiency of the Spaaench
System (SLS) and Orion spacecratft.
e To analyze the performance of the Environmentalt@bn
and Life Support System (ECLSS).
e To assess the physiological risks of deep-spadatiaa
Methodology:

The paper is based on descriptive analysis andodéiected
from NASA reports and different technical manuals.
Mission Architecture and Objectives

The Space Launch System is the most powerful rotket
have been created since Saturn V, which Artemiswill be
launched on out of Kennedy Space Center, Floriti@. dstronauts
will be accommodated on the Orion spacecraft whioh crew
branded Integrity. The mission has the followinginmgoals: the
Orion environmental control and life-support syssechecking the
navigation and guidance abilities, and examining ¢hew health
and performance in a prolonged deep-space envinanme

One of the main priorities of the mission is thetitey of the heat
shield of Orion on high-speed simultaneous re-entrp the
atmosphere. Having higher speeds when comparduhse that were
on the missions made at low earth orbit, the missfdOrion returning
to earth will produce vital data on future journdgsthe lunar and
Mars. Moreover, Artemis Il will experiment with trepacecraft high-
tech communications and human control of the spaftec
Crew and International Cooperation: The crew of the Artemis Il
includes four astronauts, including Reid Wisemawoni@ander),
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Victor Glover (Pilot), Christina Koch (Mission Spalist), and

Jeremy Hansen (Mission Specialist, Canadian Spaeady). This
will be the first mission in which an internationabtronaut (non-
American) will leave Earth orbit, which serves taderline the
international character of the Artemis program. Thew members
have a lot of experience in previous spaceflightiifary aviation,

and scientific research.

The participation of Canada indicates wider pagstition of
the international community in the future missioos Artemis
including the Lunar Gateway space station. These@ahips can
be seen as an example of shifting to a shared me#plity and
communal advancement in space exploration, whigstablishing
diplomatic and scientific collaboration between faring
countries.

Challenges:

Safety Issues and Technological ComplicationdArtemis Il has
been delayed by the large scale testing of the $l@iatd, of the
propulsion, and life support systems of Orion. Meey safety of
astronauts is emphasized in the cautiousness ofANA&sidering
the deep-space of the given mission. Failure in @nthe systems
during the expedition may prove to be very fataksithere is no
rescue in case of an emergency.

Human Health in Deep SpaceDue to the health hazards that are
not the same as those experienced on the ISS, dheteealth risks
involved in prolonged exposure to radiation outsidbe
magnetosphere of the earth. Artemis 1l will provigdealuable
biomedical information of the human body in resmorie the
conditions in deep space, which will be used to fgoer
countermeasures against future long-duration nnssio

Logistical and Programmatic Problems. Space Launch System
incorporates the hardware of several NASA centerd a
international partners that makes the assembltintgsand rollout
extremely complex. It has been one of the biggealienges of the
program to coordinate these efforts and keep tfetysstandards as
high as possible.

Mission Profile and Trajectory: Artemis Il is to be a free-return
lunar flyby project, i.e. the Orion will orbit arod the Moon and
automatically come back to Earth without significgmopulsion-
wise maneuvers. This trajectory will maximize sgfet crew and
will enable Orion to travel at distances much fartithan any
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human-rated spacecraft since the Apollo days. Tissiom will take
about ten days, and the spacecraft will cover aBd00 kilometers
past the backside of the moon and then start hgddiok.

Work of the crew during the flight will be to addeethe
Orion systems manually, such as navigation chextk$iyde control
maneuvers and monitoring of the spacecraft. Thests tare
supposed to confirm human interface with Orion esyst under
deep space and conditions. The mission profildn®st similar in
its concept as Apollo 8, but it has more modermation, digital
avionics, and safety measures.

Radiation exposure and Deep-space environmenthe investigation

of radiation over and above the low orbit of theles one of the most
important scientific features of Artemis Il. The gnatosphere of earth
provides protection against cosmic radiation, harevhen astronauts
move beyond this area, they are prone to incrdasets of solar and
galactic radiation. Artemis Il will use radiatioarssors to monitor the
amount of exposure during the mission.

The information gathered will assist NASA in impimy the
shielding techniques, maximum mission duration anddical
countermeasures to use in future deep space nsssitwe risk of
radiation is an important aspect of the astronafetg during the
long missions that are scheduled within the Artepniggram.

Entry and Descent and Recovery OperationsArtemis Il will be
used to test the high-speed re-entry of Orion ftheoatmosphere of
earth which is more intense and rapid than retarade by the ISS.
The heat shield of the spacecraft, which is onéheflargest ever
constructed to date in human spaceflight, will wtigmd the high
temperatures during the descent. Orion will be éblsafely bring
astronauts back on lunar trips as successful regovi#t indicate.

After the re-entry, Orion will use parachutes tadan the
Pacific Ocean, and the crew and spacecraft withvecthere by the
recovery teams. These missions are important rehleanissions in
the future of Artemis missions that involve landiran the moon.
Discussion:

The symbolic return to the Moon with Artemis Il hetsracted
the attention of the whole world. The mission keliApollo 8, the
first manned lunar orbit mission albeit with modéenhnology and
scientific priorities. Artemis Il is a new sourcéinspiration and a
physical reminder to students, researchers, antbspathusiasts of
the way humans can explore new places.
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The mission also enhances the confidence of thel@edn
human spaceflight, which is mainly on low earthibib decades.
Through pushing the boundaries in a responsible neranthe
Artemis |l prepares the future of lunar landinge ttonstruction of
space stations around the Moon, and the ultimgteaMars.
Conclusion:

Artemis 1l is considered one of the markers of gpac
exploration in the XXI century. The mission, thougbstponed in
response to technical and safety concerns, foausdke attention
to planning, global collaboration, and a long-tguerspective. The
experience of Artemis Il will be directly used utdire crewed lunar
voyages and the expansion of humanity into deepespa front of
the entire world, Artemis Il is a reminder that Exption is an
essential human activity; one that is guided byiositly, bravery
and teamwork.
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