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Participative Learning

One day training by FSSAI (Food safety and Standard authority of India)/FoSTaC (Food
Safety Training and Certification)

Training of 62 candidates (students and faculty members) was successfully conducted on 16"
October 2019 on "World Food Day". Mr. Vikash Kumar, FSSAI FOSTAC trainer / Auditor was
the resource person for all sessions of this training. He delivered lectures on various aspects of
food safety.
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Swachhta Pakhwada

An awareness programme on “Swachhata and its role in human health” was organized at village
Bagroti under Swachhta Pakhwada (2019-20). Students and faculty members actively
participated in cleanliness drive in which single-use plastic wastes, papers, bottles etc. were
collected and disposed in specific dustbins. The importance of hand washing, household hygiene,
routine brushing, sanitation, disinfection, mosquitoes control, vaccination, deworming practices
etc. in ensuring protection against germs and communicable infectious diseases was emphasized.
Active participation of the local residents, students and faculty members made the awareness
programme successful.
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An awareness programme on “Swachhata and its role in human health”

Visit of B.Tech. EEE 4th year students to Akal Charitable Hospital, Baru Sahib

Students of B.Tech. EEE 4th year along with faculty of ETE had visited to Akal charitable
hospital Baru Sahib on 13 August 2019. They visited the X-ray room to show different parts of
the X-ray machine and Electrocardiogram (ECG) room.

201948113 10°32

. 2019/8/13 10:36

X-Ray Machine at Akal Charitablle Hospital, Baru Electrocardiogram (ECG) and Electrodes at Akal
Sahib Charitable Hospital, Baru Sahib
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Celebration of 75™ Independence Day

On the occasion of 75" Independence Day, Hon’ble Vice Chancellor hoisted National Flag at
9:00 AM on 15" August 2021 with guard of honor by NCC cadets. After the flag hoisting
ceremony, the students of Akal college of Arts and Social Sciences presented patriotic songs.

International Ozone Day

On 16" September 2021, the International Ozone Day was celebrated by active participation of
the students. Resource person Dr. Agrawal emphasized the the importance of the ozone layer
preservation by collective efforts of all stake holders.

INVITATION
For
International Ozone Day
September 16, 2021

National Mathematics Day
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Eternal University in collaboration and financial support of Rs. 1 lakh from HIMCOSTE, Shimla
celne;brated National Mathematics Day commemorating Sri Srinivasa Ramanujan’s birtilday on
22" December 2021 and making students aware regarding the importance & applications of
mathematics. The students at Eternal University and adjoining schools participated in the event.

Various af:‘FiVities like mathematics Olympiad, sudoku puzzles, poster preparations, skit and
slogan writing were conducted. ,
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Good Governance Day

Nehru Yuva Kendra, Nahan (Ministry of Youth affairs and sports, GOI) organized a workshop
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a5 WY I wqrrare] el an Autonomous Body under the

gar arefey @ @a Aarerd  Ministry of youth Affairs& Sports
Ref,/NYK/NHN/ Good Governance Day/2021-22/ 6y Date: -09-12.2021
To

Vice Chancellor
Eternal University
Baru Sahib, Sirmour H.P

Sub: Regarding organizing Good Governance day on 25t December 2021 as a part of Aazidi
ka Amrit Mahotsav @75

Sir

Government of India always focus on youth to be well aware of Constitution of India. For
this, we Nehru Yuva Kendra Nahan, (Ministry of youth Affairs& Sports) took initiative to
celebrate Good Governance Day. As per our discussion with Mr. Balraj Singh (Director,
Placements), we have decided to organize Good Governance Day as part of Aazidi ka Amrit
Mahotsav @75 at Eternal University, Baru Sahib on 25 Dec,2021.

Also, we have planned to organize workshop on ‘Youth and democracy’ under the umbrella
of Good Governance Day.

This is for your kind information and further necessary action please.

Sincerely,
Anil Ku. Dogra

District Youth Officer
Nehru Yuva Kendra Nahan
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Republic Day: Republic Day was celebrated with great enthusiasm on 26" January 2022.
Faculty, students, staff, members and officials were present during the occasion. After the flag
hoisting ceremony, the students of ACASS presented the patriotic songs.

World Consumer Right Day: The day is celebrated every year on 15" March. The events such
as quizzes, debate, declamation, and group discussion were organized for the students.

g RIGHTS DAY
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National Science Day
Eternal University in collaboration and financial & support from HIMCOSTE, Shimla celebrated

National Science Day to mark the discovery of the Raman effect by Indian Physicist Sir C.V.
Raman on 28" February 2022. Students from Eternal University and Govt. Girls Senior
Secondary School, Paonta Sahib actively participated in the event. Various activities like easy
writing competition, declamation, science model competition, quiz and poster making
competition were the main highlights of the day.
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International Women Day

The day is celebrated every year on 8" March. Being an exclusively girl’s university, celebrated
the day by honoring our female faculty, staff and students. Students performed skits, dramas, and
poems. Online Lecture was delivered by Prof. Pam Rajput on “Women empowerment in
Academic World”.

Eternal University, Baru Sahib
is Celebrating International Women’s Day

Theme: Women Empowerment in Academic World

Date & Timing:
March 08, 2022, from 02:00 PM onwards
02:00 PM - Competition at Bhai Gurdas Hall
03:00 PM- Webinar at University Auditorium

Prof. Pam Rajput . .
Former Head, Invited Speaker: Prof. Pam Rajput

Women Studies

Panjal Unhrersity, Webinar Link: meet.google.com/kzf-aubu-oja
Chandigarh

International Day of Forests: This International Day of Forests is celebrated globally on 21st
March every year to create awareness for the protection of forests. To make the students
understand the importance of forests, a clean forest and tree plantation drive was organized on
21% March 2022. Besides this a poster preparation & presentation was also organized in which a
total of 225 students participated.
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World Water Day

This day is celebrated across the globe on 22" March every year. It is basically celebrated to
value potable water. Eternal University celebrated World Water Day by organizing a poster
preparation & presentation on the different themes. A total of 200 students and faculty members
participated in the event.

Kisan Mela (Baisakhi Festival)

With active involvement of the students of DKSGACA, the Kisan Mela was organized by
Eternal University, Baru Sahib on 13™ and 14™ April, 2022 for the benefit of farming community
of Sirmour district. In this Kisan Mela about 500 farmers from the surrounding areas participated
in this event. The Kisan Mela was inaugurated on 13.04.2022 by Dr. Baldev Singh Dhillon,
Former Vice Chancellor, Punjab Agricultural University, Ludhiana in the presence of Baba Dr.
Davinder Singh Ji, Honorable President Kalgidhar Trust and Chancellor & Vice Chancellor of
Eternal University. In the inaugural address the chief guest appreciated the technologies
developed by the university for the benefit of farmers. Dr. B.S Dhillon along with other
dignitaries of the university made a visit to 24 stalls put up by students and line Departments of
the state government and the private seed companies. The 1* prize was given to the stall put up
by the Department of Agronomy and the 2™ prize was given each to the Department of
Entomology and Akal College of Economics, Commerce and Management.
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Dr. BS Dhillon inaugurating the exhibitions p up‘ A farmer receiving st prize in vegetable category from
by the university on 13.04.2022 the Chief Guest, Dr N K Dhiman on 14.04.2022

Tree Plantation Day: Every year the University celebrates the Tree Plantation Day on 26th
April by planting trees in the nearby forest areas and botanical garden. In 2022, this day was
inaugurated by the Hon"ble Pro Vice Chancellor by planting the first plant.
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International Nurses Day

Akal College of Nursing & Drexel University celebrated International Nursing Day on
12.05.2022. Dr. Jane Greene Ryan was the main organizer. In this event fifteen faculty members,
21 M.Sc. (N) & 234 B.Sc. (N) students were the participants.

Baru Sahib, Himachal Pradesh, India
Q74X+FH4, Bary Sahib Road, Baru Sahib, Himachal Pradesh
173007, India

Lat 30756242

Long 77.29913"

World Hypertension Day: As a part of Eternal University Sustainable Development Outreach
Activities SDG Goal 3: Good Health and Well Being Akal College of Health and Allied Sciences
Organized “World Hypertension Day” on 20™ May 2022. World Hypertension Day was
organized at Machher, Lana Bhalta & Bonglikhech rural villages by department of community
Health Nursing, Faculty, M.Sc.(N) Ist Year & B.Sc.(N) 2nd Year students were involved in the
program. During the Program Blood Pressure monitoring and Health Awareness about
Hypertension & complications related information was sensitized among the people.
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World No Tobacco Day

World No Tobacco Day is celebrated every year on 31* May. As a part of Eternal University
Sustainable Development Outreach Activities SDG Goal 3: Good Health and Well Being Akal
College of Nursing Organized “World No-Tobacco Day” on 31st May 2022. The World No-
Tobacco Day Awareness programme (Puppet Show and Health Education) was organized at
Government Primary school Rajgarh. Department of Community Health Nursing faculty and
B.Sc. Nursing 4" Year students were involved in the program. During the Program Health
Awareness about Tobacco Abuse related information was sensitized among the school children.

Rajgarh, Himachal Pradesh, India | Rajgarh, Himachal Pradesh, India

V73X+7VW, Rajgarh, Himachal Pradesh 173101, India \ (+7VV arh, Himachal Pradesh 173101, India
Lat 30.853142° 3 3

Long 77.299962°

31/05/22 11:48 AM

International Yoga Day: International Yoga Day was celebrated by Eternal University on 21st
June, 2022 in collaboration with the Ayush Department of Himachal Pradesh. Honorable Vice
Chancellor, Dr. Davinder Singh Ji graced this occasion as Chief Guest. A total of 300 faculty,
staff and students assembled beneath Darwar Sahib at 7.00 am due to bad weather. Yoga session
was performed under the guidance and direction of Dr Vinod Kumar. Various asans were
performed. By participants following Dr Vinod. Dr Rajinder Singh, a medical officer, Ayurvedic
Health Centre Lana Bhalta also made aware the participants about benefits of Yoga.
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Induction Programme & Fresher’s party for Students: Eternal University organized an
induction programme for the Fresher students of the batch 2021-22. This programme was graced
by all the newly admitted students. The guest on this occasion was Dr. A.S. Ahluwalia who
addressed the students and made them aware about the Academic rules and regulations of the
University. All the Deans of different Colleges welcomed the students, and the faculty members
had a warm interaction with the students. After light refreshment, the students were taken for
campus round in small groups of different colleges under the supervision of the teachers.

Fresher’s party: The purpose of Fresher’s Party is to welcome new students in a friendly
atmosphere and to encourage their creative impulses to boost their confidence. It is the day
where seniors and juniors finally bond and unite to celebrate being part of the university.
Students of First Year (batch: 2021-22) were welcomed by the seniors. Ribbon cutting was done
by the Fresher’s and they were welcomed with “Tilak” in the Auditorium of the University. The
program was hosted by second year students. The program started with “Saraswati Vandana”.
Different cultural activities were performed by seniors. Finally, Miss Fresher, Runner up I &II,
Miss Eve and Miss Personality titles were given to the selected students from freshers.

Farewell to Outgoing Students

Farewell is basically a get-to-gather kind of celebration organized by juniors to wish their seniors
a good luck for their future and who are to pass their degree and step out of the University for
their new responsibilities in life. They perform various activities like singing, dancing,
motivational speeches, games etc. to felicitate them. At the end the final year students are asked
to give their opinion about the University. In 2022, it was nostalgic to them and presented their
thoughts with mixed feelings. Every ending has a new beginning therefore the event was closed
with group photographs and filling the scrap books.
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Annual Sports Meet

Eternal University, Baru Sahib, organized Annual Sports Meet on 24th June 2022 in the
University Sports ground. The students of seven colleges participated in different events.
Hon"ble Vice Chancellor, Dr. Davinder Singh ji was chief guest of the day. He joined the event
and motivated the students to participate in athletics. More than 100 students participated in
various events of Annual Sports Meet and total gathering comprising students & faculty was
more than 500. At the end, Prize Distribution Ceremony was organized for the winners.
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Alumni Meet

The Eternal University has a strong Alumni Association. The Alumni are regularly informed and
are kept in touch with the University activities and latest developments. An Alumni meet is
organized every year in the University before the convocation. The Alumni participate in
placement opportunities, project trainings and industrial collaborations. Many Alumni have gone
for higher studies to Canada, Australia and in European countries. Some of our Alumni joined
Armed Forces, Technology and Management Sector.

Annual Convocations: Eternal University holds its Annual Convocation for all graduating
students who had completed the eligibility requirements of the different programmes. Due to
COVID, Eighth and Ninth Convocation ceremonies were held after a gap of two weeks on 7t
May, 2022 and 21 May, 2022 respectively.

During the 8" convocation 416 degrees were awarded and Dr R. C Sobti former Vice Chancellor
of Panjab University, Chandigarh was the chief guest.

Similarly, in the 9™ convocation 347 degrees were awarded and Padma Shri (Dr) Mahesh Verma,
Vice Chancellor of Guru Govind Singh Indraprastha University, Dwarka, Delhi was the chief
guest. The outstanding students were awarded gold medals. Anchal Sharma and Karamjeet Kaur
of Physics and Botany Department students received university Gold Medal for outstanding
achievements for PG -2020 and PG 2021, respectively.
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Independence Day

Independence Day is celebrated annually on 15th August in India in the remembrance of freedom
fighters who fought till death to free India. Keeping in view, Eternal University, Baru Sahib,
celebrated 76" Independence Day on 15™ August, 2022 in front of the University’s main
entrance. gate. Hon’ble Vice Chancellor, Dr. Davinder Singh ji was Chief Guest of the Day. He
hoisted the national flag on this auspicious day in the campus. While hoisting the flag, people
stood up and recited the national anthem. People celebrated this day by paying tributes to the
freedom fighters. The students of seven colleges, faculty members and many senior persons of
trust participated in this celebration. The students of Akal College of Arts and Social Sciences
presented patriotic songs and plays. Sweets were distributed among the participants after the
celebrations.

World Aids Day

In commemoration of World AIDS Day on December 1, 2022, the students and staff of Akal
College of Nursing and Akal Centre for Public Health Administration united for a significant
rally. The event, organized by Akal College of Nursing at Eternal University, Baru Sahib in
Himachal Pradesh, mainly aimed to emphasize AIDS awareness as a pivotal means of
prevention. A total of 100 participants joined to spread the critical message. The rally,
commenced under the guidance of Dr. Mehmooda Regu, traversed the entirety of the University
campus, and extended its reach to the village of Bagroti within a 2 km radius from the campus.
The students performed a Street Play at Bagroti Village and benefited 500 individuals,
reinforcing the significance of informed choices in combating AIDS. Furthering commitment to
AIDS awareness, a dedicated awareness program was also conducted at the Indira Gandhi
Medical College and Hospital (IGMCH) and Ridge areas. These sessions were aimed to
enlighten patients and the general public about AIDS's severe health, social, and economic
consequences.
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Street Play at Bagroti Village Community Wide Awareness at Shimla

Republic Day

India’s Republic Day is celebrated on 26 January every year. The first Republic Day was
dedicated in 1950. Constitution of India was implemented on this day for the first time to run the
country. Keeping in view, Eternal University, Baru Sahib, celebrated 74™ republic day on 26™
January, 2023 in front of the University premises. Hon’ble Vice Chancellor, Dr. Davinder Singh
ji was the Chief Guest of Republic Day. He hoisted the national flag on this occasion. While
hoisting the flag, people stood up on their place and joined in reciting the national anthem.
Students and staff members were present during this celebration. Patriotic sons and skits were
presented by the students of Akal College of Arts & Social Sciences. The event was witnessed by
faculty, staff and students of the university and senior staff and residents of Kalgidhar Trust.
Sweets were distributed among participants after the celebration.

World Cancer Day: The World Cancer Day event was successfully organized by Akal College
of Nursing on 1t February, 2023, at IGMC, Shimla. The Cancer Awareness Programme was
successfully conducted at the Day Care Center of the Oncology Ward in IGMC, Shimla. The
program aimed to disseminate vital information about cancer, its types, symptoms, diagnosis,
treatment options, and preventive measures. The event proved to be an enlightening session,
actively attended by both students and patients. The participants of the program included a mix
of students and patients, totalling 50 attendees.

Page 16



Shot on OnePlus

Powered by Dual Camera

World Kidney Day

Akal College of Nursing's B.Sc.(N) and M.Sc.(N) students and faculty actively organized World
Kidney Day celebrations on 9™ March, 2023 across several locations in Himachal Pradesh
including Baru Sahib, Bonglikech, Rajgarh, Kheri, Nahan, and Shimla. The event encompassed
various activities to create awareness about kidney health among diverse populations and health
screening was also in three locations: Baru Sahib, Kheri, and Rajgarh.
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World Tuberculosis Day: Department of Microbiology in collaboration with EU-Alumni
Association commemorated the World TB Day on 24"™ March 2023 by organizing a lecture on
“Tuberculosis Eradication in India: Challenges and Progress” which was delivered by Dr. Nasib
Singh, Associate Professor & HOD, Department of Microbiology. On this occasion, Prof. A. S.
Ahluwalia emphasized the need for collective efforts by government institutions, scientific
community, NGOs, ASHA workers, corporate sector and general public to eradicate TB from
India by 2025. Dr. Nasib Singh elaborated the efforts made by centre and different states towards
TB eradication and made the audience aware about Nikshay Poshan Yojana, Active TB case
finding, Diagnosis, Treatment, DOTS, and Nikshya-mitra initiative.
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World Health Day

The Department of Community Health Nursing at Akal College of Nursing organized a
comprehensive health awareness program on April 7, 2023, in commemoration of World Health
Day to promote health awareness and education within the community. The theme for this year's
event was "Health for AlL" focusing on equal access to high-quality health services without
financial barriers. The program targeted M.Sc. Nursing Ist and 2nd year, and B.Sc. Nursing 1st
and 2nd year students from Akal College of Nursing, Baru Sahib. The program featured a variety
of activities such as yoga session, marathon & health awareness programme to engage and
educate participants on important health topics.
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Exposure visit to Mushroom Production Unit

Department of Microbiology organized an exposure visit to Mushroom Production Unit situated
in new building of DKSG Akal College of Agriculture, Eternal University on 16™ May, 2023.
The students learned about the cultivation process, species variability, harvesting and disease
control in Pleurotus spp. (Oyster mushroom).
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Educational Visit to Akal Food Safety and Quality Control Laboratory

Department of Microbiology, Akal College of Basic Sciences organized an Educational Visit to
Akal Food Safety and Quality Control Laboratory on 26/11/2022 at 3:00 PM to familiarize the
students with the principle, functioning and applications of sophisticated instruments viz. FTIR,
GC-MS, LC-MS and UP-HPLC. Dr. Naseer Ahmad from Department of Food Technology
explained the technical aspects of the instruments. The lab visit was very interactive, informative
and knowledge-enhancing experience for the microbiology students.
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Invited lecture on topic '"Beneficial Microbes for Sustainable Development"

Department of Microbiology organized an invited lecture on "Beneficial Microbes for
Sustainable Development" on 18/09/2021 through online mode. Prof. Joginder Singh from

Department of Microbiology, Lovely Professional University, Punjab was the distinguished
speaker.

ETERNAL UNIVERSITY

2l AKAL COLLEGE OF BASIC SCIENCES
Baru Sahib (Himachal Pradesh)

Established under the Himachal Pradesh Government Act No.3 of 2009. Recognized by UGC, AICTE, INC, NCTE, DSIR, DBT and DRDO
World Peace Through Value Based Education

O

DEPARTMENT OF MICROBIOLOGY

INVITED LECTURE
Sept. 18, 2021 at 11:00 AM

“Beneficial Microbes for
Sustainable Development”

Invited Speaker
Prof. Joginder Singh

Department of Microbiology
School of Bioengineering & Biosciences
Lovely Professional University
Phagwara- 144411 (Punjab)
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Smart classroom with projectors or/and interactive panels
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Student’s Articles in University Magazine
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LUMPY SKIN DISEASE:
PATHOLOGY,

- \

SYMPTOMS AND [T

PREVENTION

Lumpy skin disease is a highly contagious
viral disease of cattle and buffalo. Itis caused
by lumpy skin disease virus (also called
Neethling virus), a DNA virus of genus
Capripoxvirus from the family Poxviridae.
This disease is known to occur in Asia,
Africa, Middle East and Europe. Lumpy skin
disease is transmitted through blood, saliva,
lacrimal secretions, nasal discharge, milk
glands and semen. It is more prevalent and
severe in rainy and humid summer months
and mainly transmitted by the bites of blood-
feeding insects such as mosquitoes, biting
flies and ticks. The incubation period of
lumpy skin disease is 1-2 weeks and onset of
disease is characterized by high fever (up to
41°C) in infected animals which last for 2-7
days. This is followed by formation of
multiple skin nodules measuring 2-5 c¢cm in
diameter. Skin nodules are present on the
neck, head, eyes, nose, mouth, udder, vulva,
scrotum and perincum. These nodular lesions
either resolve rapidly or may persist as hard
lumps on the skin. In some cases. the lesions
become deep ulcers filled with necrotic
material and result in further transmission of
the virus to other uninfected animals. The
diseased animals also show symptoms such

* Swollen lymph nodes
*  Excessive salivation
* Anorexia

+ Rhiniti

*  Abortion

* Reduced milk yields
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as swelling of limbs, excessive salivation,
enlarged lymph nodes and lameness. As a
result, the affected animals show reduced
milk yield, infertility, abortion, chronic
debility and sometimes death. Due to
permanent damage to animal skin, the
commercial value of their hide also decreases
significantly.

Lumpy skin disease was reported in India for
the first time in 2019 from Odisha. Earlier it
was restricted to the eastern part of India only
but in June - August, 2022, an outbreak of this
disease was reported from Rajasthan,
Haryana, Uttar Pradesh and other northern
states. According to official data, lumpy skin
disease affected about 11.2 lakh cattle and
caused more than 50,000 deaths across India
with a mortality rate of approx. 15%. More
than 7800 animals died due to lumpy skin
disease in Himachal Pradesh according to the
official reports. There is, however, no
scientific evidence of transmission of lumpy
skin disease from animals to human so far.

Q,ay Skin 9\$

Sheep pox virus and goat pox-based vaccines
are usually authorized by central and state
governments to protect the cattle and
buffaloes against lumpy skin disease in India.
Recently. in a significant achievement,
ICAR-National Research Centre on Equines,
Hisar and ICAR-Indian Veterinary Research
Institute, Izatnagar have launched a
homologous live-attenuated LSD vaccine
named ‘Lumpi-ProVacInd’ against this
disease on August 10, 2022, This vaccing is
currently in pipeline for commercialization
by ICAR and governmental agencies.

Fas

”l" -'-\

-

‘,‘ﬂ":”*- — ;s
—— - -

wWWww. t‘lf‘l'l?ﬂf[)l”\‘e‘fﬂf)’. edw.in

EUVOICE | 15

Page 26



COLOUR PRODUCING MICROBES AND THEIR
POTENTIAL BIOTECHNOLOGICAL APPLICATIONS

\

Introduction

Endophytes are widespread in plants, and
research on their capacity to shield plants
against pathogens that cause illness,
particularly in the agricultural sector, is
constantly emerging. The capacity of
endophytes to colonise a plant’s interior tissues
gives them an advantage over other biocontrol
aﬁients. Despite these advantages, both
efficiency and commercialization still depend
on a thorough knowledge of the process by
which endophytes shield the plant from
pathogens. Endophytes are known to be a
storehouse of numerous bioactive metabolites
such as phenolics, alkaloids, quinones,
steroids, saponins, tannins, and terpenoids,
making them a promising candidate for
anticancer, antimalarial, antituberculosis,
antiviral, antidiabetic, anti-inflammatory and
immunosuppressive properties among many
others.

Natural colouring alternatives are in high
demand due to growing concerns about the
negative impact of synthetic colorants on both
consumers and the environment. As a result,
the demand for natural colorants in the food,
cosmetic, and textile industries is rising fast,
globally. The principal source being utilized by
contemporary businesses is the pigments and
colorants produced by plants and microbes.
Among other non-traditional sources,
filamentous fungus, notably ascomycetous and
basidiomycetous fungi are known to create a
remarkable array of hues, including a number
of chemical classes of pigments like melanins,
azaphilones, flavins, phenazines, and quinines.

Diversity of pigment producing endophytes

Bioresources like plants, microbes and insects
have been exploited to create natural pigments
or colourants for use in food applications.
Microbes have been regarded as the superior
source to study biosynthetic pathways and to be
modified for high pigment yields ({ue to their
simpler genetic makeup than plants reported
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antimicrobial activity of red pigment
endophytic fungi against multi-drug resistant
bacteria. The endophytic fungus, Spissiomyces
endophytica produced a brown-black pigment
in the myceha isolated and characterized the
melanin pigment from endophytic Phoma sp.
The pigment producing Monascus ruber was
isolated from Iialealthy leaves of the medicinal
herb Origanum majorana.

Role of pigments in industrial sector

Due to a growing desire to create innovative
goods which are safe and sustainable, natural
pigments have caught industry’s attention. This
1s due to the potential harm caused by
artificially derived pigments used in industry.
In light of this, fungal pigments look to be an
appealing niche for new biotechnological
applications, ranging from the manufacturin
of functional foods to the development of nove
medications and biomedical therapies.
Canthaxanthin, astaxanthin, prodigiosin,
phycocyanin, violacein, riboflavin, alpha-
carotene, melanin, and lycopene are the
principal representatives of the chemically
structured biopigments which are employed in
the food sector. In addition to its proposed
usa%:'-: in candles, soaps, ballpoint pens, salmon,
yoghurt and highlighter pens, microbial
pigments are already utilized for food and
textile colouring. However, the uses of
microbial pigments are not just limited to
colouring. Some of these substances also
exhibit other activities such as antioxidant,
antiparasitic, antibacterial, and antitumor.
Conclusion

The need for natural ingredients is growing as
the trend in the industrial sector which drives
consumers toward more natural, organic, and
clean label products. Over the past few years,
there has been a steady rise in the popularity of
creating dishes with natural colours. Among
the many natural sources, microbial colorants
are a natural choice for commercial goods that
are offered to the food sector.
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DENGUE
(BREAK-BONE FEVER)

Dengue is a serious vector-borne viral
infection caused by dengue virus (family
Flaviviridae). Dengue is transmitted by the
bites of Aedes aegypri female mosquitoes and
related species. This disease is also known as
break-bone fever and dandy fever. Dengue is
found in urban and semi-urban arcas of the
Americas, South-East Asia and Western
Pacific regions of the world. Four serotypes
of dengue virus namely DENV-1, DENV-2
DENV-3 and DENV-4 are known to causc
disease 10 human beings. Dengue has severe
effects on both human health and the global
cconomy. Severe denguc is a leading cause of
serious illness and death in Asian and Latin
American countries. An estimated 100-4(00
million infections occur each year of which
approx. 80% are generally mild and
asymptlomatic.

In recent times, the cases of dengue have
grown and about half of the world's
population is at risk now. Risk of dengue
exists in more than 100 countries of the
world. However, 70% of total cases are
reported from Asian countries. In 2019, the
largest number of dengue cases were reported
globally. Highest number of dengue cases are
prevalent in Bangladesh, Malaysia,
Philippines, Vietnam, India, Brazil,
Indonesia, Maldives, Nepal, Singapore, Sni
Lanka, Sudan, Thailand, Colombia, Fiji,
Kenya, Paraguay and Peru. In India, dengue
cases are reported in every state and UTs.
However. 8 maximum number of cases are
reported from Delhi NCR region, Haryana,
Punjab, Uttar Pradesh, Rajasthan, Madhya
Pradesh, Telangana, Karnataka and
Maharashtra.

Symptoms

After the bites of infected Aedes mosquitoes,
symptoms appear in the infected person
within 5-6 days and can last for 2-7 days.
Dengue 1s categorized into two types: dengue
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fever and severe dengue. Dengue fever is
characterized by symptoms such as fever,
headache, muscle pain, eve pain, joint & bone
pain, nausea, vomiting and measles-like skin
rash. On the other hand, severe dengue
involves dengue shock syndrome (DSS) and
dengue haemorrhagic fever (DHF)
conditions which are life-threatening. These
serious complications of dengue require
urgent medical attention. Generally, the
patient's temperature starts dipping and can
even lead to death due to plasma leakage. low
blood pressure, severe bleeding, respiratory
difficulties and organ failure. Dcn&,uc
infection s usually diagnosed by RT-PCR,
ELISA and rapid diagnostic tests. DENV-2 is
known to be the most common serotype
causing infection in South-East Asia.
Thrombocytopenia (low blood platelet
count) 18 also reported in most of the dengue
cases.

Fig. I. Symptoms of dengue (Source: CDC,
USA).
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ALTERNATIVE ENERGY:
A GLOBAL CHALLENGE
FOR SUSTAINABLE
DEVELOPMENT
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The population of the planet is continually
growing and according to UN estimates the
population of the globe has surpassed 8 billion
on November 15, 2022. This results in an
increase in energy demand and consumption
globally. Further, increase in energy
consumption is globally increasing the carbon
emission and hence global warming. *...Only
in the Net Zero Emissions by 2050 (NZE)
Scenario, do we work back from specific goals,
the main one in this case being to cap global
warming to 1.5 °C and show how they can be
achieved...” -World Energy Outlook 2022 by
International Energy Agency (IEA).

What is Energy demand??

How much energy is required for human
activities is referred to as "Energy Demand".
Energy demand can be split up into three
categories: power, transportation and heat.
Most of the electricity is still produced from
non-renewable energy sources with the ever-
growing population due to that need for energy
has become aserious challenge over the years.

Years of tossil fuel reserves left, 2020 -
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One of the key components for the nation's
economic growth is energy. Fossil fuels
including coal, oil and natural gas are still used
to meet the world's energy needs. According to
Our World in Data taken from BP Statistical
Review of World Energy, our fossil fuel
supplies will run out in 139 years including coal
in 139 years, oil in 54 years and natural gas in

Ph.D, Research Scholar M.5¢. Physics

49 years. When the final drop of oil, coal, or
cubic foot of natural gas will be extracted from
the earth is a mystery. Everything will depend
on how efficiently we can manage our energy
consumption as well as generate and utilize
renewable energy sources. As a result, there has
been a lot of discussion and interest in
alternative energy needs in recent years.

As per the Global Energy Review 2021 by IEA-
“Renewable electricity generation in 2021 is
set to expand by more than 8% to reach 8300
Terawatt hour (TWh), the fastest year-on-year
growth since the 1970s. Solar PV and wind are
set to contribute two-thirds of renewable
growth. China alone should account for almost
half of the global increase in renewable
electricity in 2021, followed by the United
States, the European Union and India™.
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Alternative Energy??

Alternative energy 1s an energy that shows very
less or negligible greenhouse emissions and is
derived from sources other than fossil fuels.
Although many renewable energy sources can
also be thought of as alternatives, but
alternative energy should not be mistaken with
renewable energy. For instance, solar power is
a renewable as well as an alternative energy
source because it never runs out and also
doesn't produce greenhouse emissions.
However, nuclear power is a non-renewable
alternative because it depends on uranium
which is a limited resource. However, a
sustainable renewable energy source may
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EFFECT OF PLANT
BIO REGULATORS
ON FLOWER CROPS
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Plant growth refers to the quantitative increase
in the plant body, such as the length of the stem
and root, the number of leaves, and so on.
whereas development refers to the entire series
of changes that an organism goes through
during its life cycle (Development = Growth
+Differentiation). Multicellular plants are
complex organisms and their orderly
development necessitates a high level of cell
coordination, cells may be able to
communicate with one another in order to
coordinate their activities and for that
hormones (chemical messenger) are the
primary means of communication between
plants. Hormones are signal molecules that
direct the development of particular cells or
transport information between cells, allowing
growth and development to be coordinated. In
1905, the British physician E. H. Starling
introduced the term hormone to describe these
chemical messengers.

Phytohormones

These are the hormones produced by plants
which in low concentrations regulate plant
physiological process. These usually move
within the plants from a site of production to a
site of action.

Plant growth regulators

It may be defined as any organic compounds
which are active at low concentrations (1-10
ml) in promoting, inhibiting or modifying
growth and development in plants. The
naturally occurring (endogenous) growth
substances are commonly known as plant
hormones. while the synthetic ones are called
growth regulators.

Classification of plant hormones

Plant hormones are identified as promoters
(auxins, gibberellin, and cytokinins), inhibitors
(abscisic acid and ethylene) and other
hypothetical growth substances (Florigen,
death hormone etc.).

AUXINS: (IAA: endogenous auxin)

The word Auxin is derived from the Greek
word which means to increase. The chemical
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isolation and characterization was done by
Kogi. Auxins are the first identified hormones
of which IAA seems to be the major naturally
occurring endogenous Auxin in plants and
crops. Besides IAA, plants contain three other
compounds which are structurally similar and
elicit many of the same response as that of [AA,
Chloro indole acetic acid (CIAA),
Phenylacetic acid (PAA), Indole butyric acid
(IBA). IBA is the most commonly used auxin
followed by NAAand IAA.

Site of Auxin synthesis

Auxins are synthesized in the meristematic
region (stem tips and in young tissues) and
move mainly down stem (Basipetal movement)
i.e.. from shoot tip to root.

Role of Auxin

I. Cell division and enlargement: IAA + GA,
example - cambial growth in diameter.

2. Tissue culture: Shoot multiplications (IBA
and BAP), callus growth (2, 4-D), root
multiplication IAA and IBA (1-2 mg) in
Orchid, Anthurium, Gerbera, Carnation etc.

3. Breaking dormancy and apical dominance
(inhibition of lateral buds): NAA

4. Shortening internodes

5. Rooting of cutting: (IBA, IAA and NAA are
extensively used for rooting of cuttings of
gulmohar (difficult-to-root plant), rose,
chrysanthemum, carnation, gerbera,
bougainvillea etc)

6. Prevent lodging: NAA develops woody and
erect stems.

7. Prevent abscission: premature leaf, fruit and
flower fall (NAA, [AAand 2.4-D).

8. Flower initiations.

10. Weed eradication: 2, 4-D (mainly dicot).
GIBBERELLINS

[t is isolated from the soil borne fungus
Gibberella fujikuroi. The concentration of GA3
is usually the highest in immature seeds, but it
decreases rapidly as the seeds mature. In
general, roots contain higher amounts of GA3
than shoots. Gibberellins have also been found
effective in overcoming both kinds of
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IMPORTANCE OF
ECONOMICS

Economics plays a significant role around the
globe throughout our life. Economics plays a
very vital role in the allocation and efficient
utilization of scarce resources at household as
well as at national level. The importance of
Economics came to be known when its need
was felt by people of the society in the context
of day to day life.

‘Economics’ is a term that involves not only
how things work in a village or society by
utilizing the scarce resources in an efficient
manner but it also explains the positive
economics which means *What is prevailing
in an economy” and normative economics
explains “What ought to be™ for the benefit of
region or area or nation. To gain from
whatever the activities we are doing in our
life involves Economics whether it is
regarding the business, household
management and others.

Economics makes us learn not only the
moral, ethical but also guides us about a
standard way of doing things by maintaining
an equitable balance in an individual’s life. It
provides a systematic way for maintaining
our spending habits i.e. to understand about
losses and profits or satisfaction which we
derive after spending our money. It is
applicable in everything like transactions
related to shares, bonds and commodities.
Study of economics provides a good

JASLEEN KAUR DR. SHANTA KUMARI
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Department of Economics
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understanding to solve different problems of
the economy by allocation of resources in an
efficient manner on priority basis which
works to benefit an economy by increasing
production, consumption and national
income. Economics helps us to know the
economic status of the country in the world
by using economic tools. Poor economic
condition of a country can be improved
through framing better policies by the
economists to tackle the difficult phases of
the economy.

Economics is supported with empirical
evidence. Economics works in cost-benefit
analysis, different market structure, types of
trade with other countries and provides an
analytical framework for growth and
development of any country. Economics is
used for knowing optimum production
relationships, teaches us to use resources
sustainably by making use of scarce
resources with the help of cost-effective tools
in production, distribution and consumption
channels which maximizes benefit of each
individual by many times if there is multiplier
and accelerator effect working in an
economy. By using different branches of
economics like business economics,
managerial economics, applied economics
etc. in a right way one can raise the standard
of living of the people of economy by
bringing prosperity.
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NANOFERTILIZERS:

AS A SUSTAINABLE
APPROACH FOR GROWING
WORLD DEMANDS

Nanotechnology is a growing field of science
which deals with matter at nanoscale (10-9)
level. Nanotechnology provides vast
applications for improving agriculture by
increasing production, maintaining soil
ecosystems, and benefiting farmers
/producers. There are several metal or metal
oxides nanoparticles used as nanofertilizers
which including carbon nanotubes, Ag, Cu,
Fe203, Mn, MnSO4, Mo, Si02, TiO2, ZnO,
and ZnS nanoparticles. These nanofertilizers
improve plant growth and crop productivity
both at growing and productive stages. The
nanofertilizer is a best source of alternative
for chemical fertilizers. The chemical
fertilizers were introduced for enhancing
crop productivity, but as per their use, they
show negative impact on soil fertility and
disturb its mineral quality. The prolonged use
of chemical fertilizer damages soil structure,
mineral cycle, microbes, and plants.
Nanotechnology is an expanding field, and it
finds its applications in agriculture and plant
science as nanofertilizers. Nanofertilizer
improves crop production by enhancing its
seed germination, photosynthetic activity,
metabolism of nitrogen and synthesis of
carbohydrates and proteins. The high surface
to volume ratio of nanoparticles makes them
efficient towards preventing microbial
infestation. The controlled release system of
nanoparticles for their target site makes them
a proper smart delivery system in agriculture.
Nanofertilizers are efficient as they slowly
release nutrients throughout the plant's life
cycle. They reduce the risks of adsorption,
decomposition, leaching and surface runoff.
There are three main classes of
nanofertilizers- nanoscale additives (mixing
of nanoscale additives with traditional

GEETIKA GULERIA DR SAPNA THAKUR
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fertilizers), nanoscale coating (fertilizers
coated with nanoparticles) and nanoscale
fertilizers (nutrient-containing
nanomaterials). Nanocoated fertilizers have
the property of low dissolution in the soil, by
which their availability for plants increases
and fulfills plants and soil demands. There
were several reported nanofertilizers that
increased crop production.

The nanoparticles as nanofertilizers offer
plants a better nutrient which nourishes them
and improves their nutrient deficiency. They
are mainly used to limit the adverse effect of
inorganic fertilizers on the environment as
chemical fertilizers are highly reactive and
can penetrate deep into the epidermis. The
slow release and targeted distribution of
nanofertilizers improve soil fertility. plant
nutrition and efficiency.
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Figurel: Role of Nanofertilizers.
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TRADITIONAL USES OF
MURRAYA KOENIGII & ||
MURRAYA PANICULATA
IN INDIA

Medicinal plants are as old as human
civilization. Medicinal and aromatic plants
play a vital role in alleviating human
sufferings. Plants have been utilized as
therapeutic agents since time immemorial in
both organized (Ayurveda, Unani) and
unorganized (folk, tribal, native) forms.
These medicines are made from the plants
taken in different forms of crude drugs like
powder, teas, tinctures and various other
herbal formulations.

Murraya (L.) belongs to the Rutaceae (Citrus
family). Genus Muwrraya contains fourteen
species on a global level out of which two are
found in India in Himachal Pradesh i.
i (L.) Sorene and ii.

Murrayvakoenigii(L.) Spreng Girinimbine

Murrayva koenigii (L.) has different
vernacular names in India. In Hindi, it is
known as Meetha neem, Karipatta, Bursunga
and Kathnim; in Sanskrit, it is named
Girinimba. M. koenigii is used in different
forms e.g. essential oil, extract or used
directly because of the presence of different
biochemically active constituents such as
murrayanine, mukoenine-A, B and C:
murrayafoline-A, girinimbine, mahanimbine
for traditional healing purposes.

Leaves are useful in cooling and itching,
seasoning and flavoring, memory enhancing,

ANJALI DR VIVEK SHARMA
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and act as stimulants of hair-growth and hair-
tonic, also used to cure night-blindness,
vomiting, bruises and eruption, bites of
poisonous animals. Curry plant leaves also
contain vitamin A, vitamin B and B2, vitamin
C, calcium and iron. It is also used to cure
morning sickness, vomiting caused due to
indigestion, stomach upsets. Roots reduce
itching and inflammation and its chemical
compound mukoline is used for the cytotoxic
activity. Stem is used as datun (wooden
brush) for strengthening and cleaning of
gums and teeth. Fruits are used as an
astringent. In sceds, Kurryam, Koenoline,
Koenimbine and Koenine are used for the
anti-diarrheal activity. Its essential oil is
utilized in the cosmetic and soap
aromatherapy industries as an important
ingredient in bath oils, perfume oils, facial
steams, massage oils, lotions, air fresheners,
body fragrance, towel scenting and many
more. Essential oil in leaves is fungi toxic. Its
oil is rich in calcium and vitamin-A, and is
used for bone strengthening

Murraya paniculata (L.) vernacular names
are jasmine, satin-wood, orange jasmine,
mock orange, honeybush and limoneria.
Various chemical compounds such as
alkaloids, flavonoids, coumarins and
essential oils etc. are extracted from different
plant parts of M. paniculata like from roots,
stem, leaves, fruits and flowers. Leaf oil is
rich in methyl palmitate and also contains (E,
E)- geranyl linalool, benzyl benzoate,
isopathulenol, p-caryophyllene, y-elemene,
germacrene B and D and selin-6-en-4-ol in
GC-MS analysis.
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DIETARY FIBRE IN FOODS

Dietary fibre is that part of plant material in the
diet which is resistant to enzymatic digestion
which includes cellulose, non-cellulosic
polysaccharides such as hemicellulose, pectic
substances, gums, mucilages and a non-
carbohydrate component lignin. Diets rich in
fiber such as cereals, nuts, fruits and vegetables
have a positive effect on health since their
consumption has been related to decreased
incidence of several diseases. Dietary fiber can
be used in various functional foods like bakery,
drinks, beverages and meat products. Influence
of different processing treatments (like
extrusion-cooking, canning, grinding, boiling,
frying) alters the physico-chemical properties
of dietary fibre and improves their
functionality. Dietary fibre can be determined
by different methods. mainly by: enzymic
gravimetric and enzymatic—chemical
methods. This paper presents the recent
developments in the extraction, applications
and functions of dietary fibre in different food
products.

Dietary fibre has a long history, its term
originating with Hipsley who coined dietary
fibre as a non-digestible constituents making up
the plant cell wall and further its definition has
seen several revisions. Botanists define fibre as
apart of the plant organs, chemical analystsas a
group of chemical compounds, consumer as a
substance with beneficial effects on human
health and for the dietetic and chemical
industries dietary fibre is a subject of marketing.
Later dietary fibre was defined as a ubiquitous
component of plant foods and includes
materials of diverse chemical and
morphological structure, resistant to the action
of human alimentary enzymes. The most
consistent definition that is now accepted is
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from Trowell et al. (1985): “Dietary fibre
consists of remnants of plant cells resistant to
hydrolysis (digestion) by the alimentary
enzymes of man”, whose components are
hemicellulose, cellulose, lignin,
oligosaccharides, pectins, gums and waxes.
American Association of Cereal Chemists
(AACC) in 2000 defined dietary fiber as the
edible parts of plant or analogous carbohydrates
that are resistant to digestion and absorption in
the human small intestine with complete or
partial fermentation in the large intestine.
Dietary fibre includes polysaccharides,
oligosaccharides, lignin and associated plant
substances. In 2001, Australia New Zealand
Food Authority (ANZFA) defined dietary fibre
as that fraction of the edible part of plants or
their extracts, or analogous carbohydrates, that
are resistant to digestion and absorption in the
human small intestine, usually with complete or
partial fermentation in the large intestine. The
term includes polysaccharides,
oligosaccharides and lignins. The panel on the
definition of dietary fibre constituted by
National Academy of Science during the year
2002 defined the dietary fibre complex to
include dietary fibre consisting of non-
digestible carbohydrates and lignin that are
intrinsic and intact in plants, functional fibres
consisting of isolated, non-digestible
carbohydrates which have beneficial
physiological effects in humans and total fibre
as the sum of dietary fibre and functional fibre.

Dietary fibre, although not always defined as
such, has been consumed for centuries and is
recognized for having health benefits. Soluble
and insoluble fibres make up the two basic
categories of dietary fibre. Cellulose,
hemicellulose and lignin- are not soluble in
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WEED
MANAGEMENT IN
CONSERVATION
AGRICULTURE
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Conservation agriculture is proposed to ensure
more sustainable land use. Conservation
agriculture is based on the minimum soil
disturbance and diversification of the crops for
better productivity of the crops.

Weed control strategies are largely dependent
on the soil type, site-specific conditions and
dominant weed species. Weeds are controlled
in the CA system through crop rotation,
selection of suitable varieties with optimum
seed rate, tillage with proper land leveling,
cover crops and proper water management.
Proper weed control under CA should be
integration of this practice. So, integrated weed
management is highly recommended in the CA
system.

Keywords:-CA (Conservation Agriculture)
Due to the degradation problems in
conventional agriculture, deteriorating soil
fertility and development of the soil salinity
hazards more people are shifting to
conservation agriculture for better crop
productivity and for better soil health.CA are
more efficient, use less inputs and improve
production and income. CAs are designed to
achieve agricultural sustainability that
minimize environmental degradation.

CA has 3 principles:-

® Minimum soil disturbance.

. Permanent organic soil cover.
. Diversification of crop species.

In conventional farming, tillage is a major way
to control the weeds. Burning of the crop
residues also stimulates the growth of some
types of weeds. CA reduces the weed density in
several ways. Adoption of zero tillage under
CA makes an inappropriate environment for
weed.

Zero tillage improves the soil structure,
increases the nutrient cycling, and decreases
greenhouse gas emission. The cover on the soil
under the CA system smoothers weeds and
prevents them for growing. Weeds under the
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CA system are controlled when the cover is
harvested or killed by herbicides. Eventually
rotating crops that are the third main pillar of
the CA system prevents the certain type of
weeds from multiplying.

In conventional farming, farmers usually use
tillage equipment to improve the soil structure
and to control weeds. But they actually damage
the soil structure and contribute to reduced soil
fertility in the long term. In conservation
agriculture (CA) systems, however, tillage is
reduced or totally eliminated. The use of CA is
widely increasing in the world due to several
advantages, such as conserving the soil and
water resources, regenerating the soil fertility,
protecting the soil from erosion, and reducing
labor needs. This system, due to combined
effects of the elimination or reduction of
tillage, maintaining residues on the soil
surface, and employment of diversified crop
rotations, has led to wide variations in
germination, emergence and growth of weeds
and has caused variations in the density and
diversity of weeds under such systems. The
increasing reliance on herbicides and usage of
herbicide-resistant crops in CA can also lead to
changes in weed population dynamics and
occurrence of herbicide-resistant weed
biotypes. So weeds are overwhelming
problems, especially in the early years of the
CA adoption and will require special control
strategies.

M.SC, AG. ECONOMICS

Weeds in CA System

Reduction in tillage intensity results and
frequency under CA system generally
increases the weed infestation. Changes from
conventional to conservation farming practices
lead to weed flora shift in crop yield, which
dictate the requirement of new weed
management technologies. Weed control in CA
largely depends upon herbicides and
agronomic practices. The post-emergence and
broad-spectrum herbicides control weeds in the
CAsystem.
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IMPORTANCE
OF BEES IN THE
ECOLOGICAL SYSTEM

It takes more than soil, water and sunshine to
make the world green, At least 30% of the world’s
crops and 90% of all plants require cross-
pollination to spread and thrive and here in
Canada, bees are our most important pollinators.
Unfortunately, bee population here and around
the world is in decline.

Climate change causes some flowers to bloom
carlier or later than usual, leaving bees with fewer
food sources at the start of the season. Bees suffer
habitat loss from development, abandoned farms
and the lack of bee-friendly flowers. Some
colonies collapse due to plants and seeds treated
with neonicotinoid pesticides or harmful
parasites like mites.

Even one of Ontario’s most common species of
bumble bee recently became an endangered
species.

The good news is that there are ways gardeners
can help bee populations to bounce back. Planting
a bee-friendly garden will not only lead to healthy
and vibrant plants, it will ensure that bees
continue to play their critical role in our
ecosystem.

Let’s explore five of the reasons why bees are
important to the environment:

1. Pollination

What’s your favourite summer crop? If you love
apples, melons, cranberries, asparagus or
broccoli, you should tip your sun hat to our fuzzy,
insect friends.

To germinate, these plants require the transfer of
pollen from the male part of the flower (the
anther) to the female part (the stigma). As bees
move from flower to flower in search of nectar,
they leave behind grains of pollen on the sticky
surface, allowing plants to grow and produce
food.

Bees earn their reputation as busy workers by
pollinating billions of plants each year, including
millions of agricultural crops. In fact, pollinators
like bees play a key role in one out of every three
bites of food we eat. Without them, many plants

ke
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we rely on for food would die off.

2. Wild Plant Growth

It’s not just farm-grown fruits and vegetables that
rely on pollinators to thrive. Many species of wild
plants depend on insect pollinators as well. Bees
are responsible for the production of many seeds,
nuts, berries and fruit, which serve as a vital food
source for wild animals.

3.Food Source

Bees produce honey to feed their colonies during
the cold winter months. Humans have harvested
honey for thousands of years, but we aren’t the
only ones who consider it a sweet snack.
Creatures like birds, racoons, opossums and
insects will raid beehives for a taste of nutritious
honey (and bee larvae).

Bees themselves are also a part of the food chain.
At least 24 species of bird, including the
blackbird, ruby-throated hummingbird and
starling prey on bees. Many spiders and insects,
like dragonflies and praying mantises relish bees
as well.

4. Wildlife Habitats

Bees are known for their elaborate hives, but they
also help build homes for millions of other insects
and animals. Their role as pollinators is vital in the
growth of tropical forests like savannah
woodlands and temperate deciduous forests.
Many tree species, like willows and poplars
cannot grow without pollinators like bees.

Even your own garden serves as a home for
hundreds of tiny creatures, from birds and
squirrels to thousands of tiny insects. If bees
disappear. the animals that depend on these plants
for survival will also vanish as well.

5. Biodiversity

As pollinators, bees play a part in all aspects of
our ecosystem. They support the growth of trees,
flowers and other plants, which serve as food and
shelter for creatures. large and small. Bees
contribute to complex, interconnected
ecosystems that allow a diverse number of
different species to coexist.
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With the increase in human population most of
the farmers have shifted to inorganic farming.
Farmers use agro-chemicals to increase their
crop yield, demand of food and raw material in
the market and also to increase their profit from
the market. For that reason they use fertilizers
in excess.

Inorganic farming has an adverse impact on the
environment as well as on human health. Itisan
agriculture production method which involves
the use of manmade products. Farmers use
hybrid seeds, pesticides and chemical fertilizer
to increase the production of land. Inorganic
fertilizers contain salts that can burn plants and
also affect the physical properties of the soil.
They are toxic to the plants. Due to excessive
use of chemicals this can cause acute mortality
to foraging bees which helps in the pollination
of crops and fruits.

Farmers choose inorganic farming to increase
their production to earn profit in the short-term
period, wherein the farmers focus only on how
to fulfil the demand of the humans and not
about the healthy production. To fulfil the
demand of present and future generations it is
important to stabilize agricultural products but
also to increase them in a sustainable manner.
Scientists have realized that the ‘Green
Revolution® with high input use has reached a
large high area of flat land and is now sustained
with diminishing returns of falling dividends.
Thus, a natural balance needs to be maintained
atall cost for the existence of life.

Therefore, there is need to shift inorganic to
organic farming

Agriculture was practiced for thousands of
years without the use of artificial chemicals.
These chemical fertilizers were cheap,
powerful and easy to transport in bulk. The new
agricultural techniques, while beneficial in the
short-term, have serious longer-term side-
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effects such as soil compaction erosion and
declines in overall soil fertility, Organic
farming is known as ecological/biological and
sustainable farming.

In organic farming we use fertilizers of organic
origin such as compost manure, green manure,
and bone meal and place emphasis on
techniques such as crop rotation etc. Terms
such as organic fertilizers, organic manure and
bulky organic manures are often used
interchangeably to describe a wide variety of
diverse products which can serve as nutrient
sources. In most cases these are derived from
plants, animals, humans and industrial by-
products generally described as wastes.
Organic manures primarily consist of usable
crop residues, farm yard manure (FYM),
various types of animal waste, non-edible oil
cakes, kitchen/restaurant waste, wastes from
various food processing industries, by products
from sugar factories, distilleries,
sewage/sludge etc.

Organic farming is a slow process. When we
shift from inorganic farming to organic farming
it takes years to improve soil health. In organic
farming, chemical herbicides cannot be used.
Weeding can be done only manually. Different
cultural practices like tillage, flooding,
mulching, crop-rotation and hand-weeding
practices can be used to manage the weed.
Besides, biological (pathogen) methods can be
used to manage the loss due to weeds. When the
ground is fallow, a cover crop can be planted to
suppress weeds and build soil quality. Weeds
growth can also be limited by using drip
irrigation whenever possible, which restricts
the distribution of water to the plant line.

Plant diseases are major constraints for
reductions in crop yield and quality in organic
and low input production systems. Occurrence
of insects and diseases are less in organic
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Introduction: Hydroponics stands for the
science of growing plants in water or some
other substances than soil. Hydroponic word is
taken from the Greek language in which
“hydro” means “water” and “ponos” means
“labor”. Hydroponics is a contemporary
method of horticulture or growing plants,
usually farm produce without using soil. The
earliest recorded mention of hydroponics
grown was in the year1627 by Francis Bacon in
his book. ‘A Natural History’. After the
discovery of Hydroponics, research work
progressed rapidly on this technique. In recent
years, NASA is experimenting with
hydroponics for growing plants on long-term
space missions. The program is called
“Controlled Ecological Life Support System "
(CELSS).

Hydroponics became popularized by the news
media in the 1920s when a scientist named Dr.
William F. Gericke of the University of
California put laboratory experiments in plant
nutrition on a commercial scale.

Hydroponics did not reach India until 1946. In
the summer of that year the first research studies
commenced at the Government of Bengal's
Experimental farm at Kalimpong in Darjeeling
District. India still imports the majority of
exotic fruits and vegetables while the central
government promotes subsidies for
hydroponics.

Hydroponics farming is done in some regions
of Himachal Pradesh (Shimla, Dharamshala,
Una, Palampur). Hydroponics is also called
soilless culture, aquaculture, nutriculture, tank
farming, where the stems and the roots of the
plant are supported. Hydroponics technology is
a green technology that makes use of the natural
plant growth phenomena in obtaining better
results from plants. Industries such as the

airlines and fast food chains use hydroponically
grown vegetables. Cut flower industry,
nurseries and pharmaceutical industry and in
some other sectors this technology is being
practised successfully.

Growing plants hydroponically allows for a
faster and larger production rate in small areas.
Hydroponically grown food has many benefits.
Generally they taste better and have a greater
nutritional value. Hydroponically grown foods
pollute less because it reduces our food waste
and usage of pesticides. Hydroponics uses less
than 1/10th -1/5th of the water as used in soil
cultivation. The plants under hydroponis
receive only what you give them and nothing
else. You have complete control over the pH,
nutrients content and the nutrients strength. In
the soil, you have no idea but plants are getting
nutrients from the soil. It saves a lot of water
and no weeds to deal with. It covers less space
and has higher yields.

Nutrients used for the plant growth are provided
in the solution surrounding the roots. All plants
cultivated under hydroponics need oxygen,
hydrogen, and carbon available from either air
or water. Hydroponics are also dependent on
thirteen essential elements, these nutrients are
normally obtained from the soil.

There are two types of nutrient which are
macronutrients and micronutrients.
Macronutrients are taken by the plants in large
amounts, whereas in other situations only trace
amounts of elements are necessary.
Macronutrients are nitrogen, phosphorus,
magnesium, sulphur, potassium and calcium.
Micronutrients are iron, chlorine, boron,
manganese, zinc, copper and molybdenum. In
hydroponic culture these elements are provided
to plants by adding salts that contain them to the
solution surrounding the roots. To begin a
hydroponic culture medium, a nutrient solution
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EFFECT OF
CONSERVATION
AGRICULTURE |

AS SYSTEM TO ENHANCE
ECOSYSTEM SERVICES

INTRODUCTION

Conservation agriculture (CA) is considered a
sustainable practice with the potential to
maintain or increase crop productivity and
improve environmental quality and ecosystem
services. It typically improves soil quality and
water conservation; however, its effect on crop
productivity is highly variable and dependent
on local conditions/management. Crop residue
retention plays a crucial role in CA and can help
to improve overall soil health and ultimately
crop productivity and sustainability.
Conservation Agriculture/ no till farming has
been widely adopted and practiced (about 180
M ha of cropland,~12.5% of total global
cropland area in 2015/16 and an increase of
69% globally since 2008/09 as it provides
various benefits to agricultural production
driven by soil and water conservation and
improvement in soil health.

Ecosystem services can be defined as the direct
as well as indirect benefits human beings obtain
from ecosystems and can include provisioning
(e.g., provision of food and Fiber), regulating
(e.g., regulation of air quality, flood control,
and crop pollination),

supporting (e.g., providing plants and animals
with living space and supporting biodiversity),
and cultural services (e.g., non-material
benefits from ecosystems such as cultural
identity and spiritual well-being).

Food security

Elemental
Cycling

Biodiversity

Climate
Moderation

Ecosystem
wervices

Fig.1 A schematic diagram depicting the main
ecosystem services delivered through
conservation agriculture
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Ecosystems can highlight the links between the
natural and social system that can help in
developing. CA is designed in such a way that
cultivation is minimized to avoid land
degradation, while still maintaining the

sustainability ofagricultural production.

These changes can affect a number of ES
(Table I and Figures 1 ), including:
Provisioning services — CA can have
influence on yield and productivity and, thus,
the provision of food and fibre. In addition, it
can have a significant influence on soil water
storage.

Regulating services — CA has numerous
important impacts on erosion, soil fertility,
greenhouse gas emission, air and water quality
and the moderation of extreme events
(floods/drought).

Supporting services — CA can impact soil
biological community structure and diversity.
Conservation Agriculture and Water: From
Erosion to Eutrophication

To feed the growing human population
(~7.9billion), natural ecosystems are being
increasingly converted to cultivated areas. This
agricultural expansion leads to more soil
disturbance and soil erosion, which degrades
soil quality, leads to pollution of waterways,
and damages infrastructure.

Soil erosion under conventional agriculture is
mainly attributed to greater soil disturbance
and non-adoption of site-specific soil and water
conservation measures. The inclusion of crop
residue retention under CA can increase
surface roughness and reduce runoff and soil
losses. Improvement in soil aggregate stability
and water storage under CA also directly or
indirectly affects runoff and soil losses. The
effectiveness of CA in reducing soil water
erosion varies according to the climate,
cropping system and experimental duration,
although in comparison to conventional
systems, and particularly those incorporating
extended periods of bare fallow, CA can reduce
annual soil loss by over 90%.
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Anti-transpirants are the substances applied to
the leaves of the plants for the purpose of
reducing water loss (transpiration) by reducing
size and number of stomata without causing a
significant change in the various important
processes of the plant such as growth and
photosynthesis. Nearly 99 percent of the water
absorbed by the plant is lost in transpiration.
Antitranspirants are chemical compounds,
their role is to practice plants of hardening to
stress, as a method of reducing the impact of
drought due to salinity. They have also been
used to protect the plant from fungal diseases.
The scope of using anti-transpirants is

o To reduce water losses through transpiration
under dry land areas.

e [n costly irrigation, for extending the
irrigation interval.

e In areas having poor quality of soil- water or
irrigation water, to reduce the uptake of salts.

e For reducing transplanting shock of nursery
plants.

Depending upon the mode of action the
antitranspirants are divided into 4 types viz,
stomata closing, film forming, reflecting and
growth retardant types.

1. Stomata Closing Type

These antitranspirants reduce the closure of
stomata and reduce the rate of transpiration.
Fungicides like PMA and herbicides like
atrazine in lower concentration serve as
antitranspirants by inducing stomata closing.
PMA was found to decrease transpiration than
photosynthesis but it has a disadvantage that it
is toxic to fruits and vegetables. ABA is a plant
hormone, nontoxic with increase in ABA level
confirming its role in stomata closure. A little
rise in CO2 concentration from the natural
0.03% to 0.05% induces partial closure of
stomata. E.g. PMA, ABA, 2.4-D, Atrazine,
Simazine, Triazine and High CO2.

PRIYA THAKUR
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2. Film Forming Type

This type forms a thin film coating on the
surface of the leaf and inhibits the loss of water
vapour from the leaf. But they allow CO2 to
pass into the leaf through lower epidermis.
Application to leaves induces stomatal closure
and thus reduces transpiration losses of water
from plants, The water proof films on leaf
surface reduce the escape of water vapour from
transpiring surface e.g. waxes, silicone oils,
plastic films, mobileaf, octadecanol, folicote,
vapour guard, hexadecanol etc.

3. Reflectance Type

The reflective coating may persevere for more
than 10 days. It lowers the leaf temperature and
reduces the vapour pressure gradient from leaf
to atmosphere. Reflecting materials reduce the
energy load on the leaf by increasing the
albedo. Light reflection for the reflectant coated
upper surface of leaves within the canopy may
cause an increased light penetration in the
canopy. The reflectant may improve the
distribution of light within the canopy and may
prove useful in increasing the photosynthesis
e.g. kaolin, lime water, calcium bicarbonate,
chinaclay.

4. Growth Retardant Type

These chemicals reduce shoot growth and
increase root growth and thus enable the plants
to resist drought. They may also induce
stomatal closure e.g. cycocel. It is useful for
improving water status of the plant and
delaying the leaf senescence processes.

Pusa Hydrogel

It is a super absorbent polymer developed by
IARI, New Delhi. It is a water absorbing
hydrogel which absorbs water 300 times of its
own size. Hydrogel also reduces water
requirement for crops, improves seed
germination and helps the farmers in arid
regions.
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Need of organic farming

Organic farming is acknowledged as a crop
production system which can sustain health of
soils, ecosystems and people by combining
tradition, innovation and improved farm
technology. Major components generally
adopted by farmers include untreated seed, bio
manures and biofertilizers, biopesticides,
manure compost/ vermicompost and crop
diversification. Availability of organic farm
inputs, certification and marketing network
being the constraints for an average farmer,
Indian government launched the movement by
establishing national centres and regional sub-
centres. In the coming years, with changing
patterns in consumerism, organic farming may
help in providing people with foods and food
products without chemicals and toxins.
Organic farming is a method of farming which
primarily aims at cultivating the land and
raising crops in a natural way. It aims to keep
the soil alive and in good health with the use of
organic wastes (crop, animal and farm wastes,
aquatic wastes) and other biological materials
along with beneficial microbes (biofertilizers)
to release nutrients to crops for increased
sustainable production in an eco-friendly
pollution free environment. Organic Farming is
a system which avoids or largely excludes the
use of synthetic inputs (such as fertilizers,
pesticides, hormones, feed additives etc.) and
to the maximum extent feasible rely upon crop
rotations, crop residues, animal manures, off-
farm organic waste, mineral grade rock
additives and biological system of nutrient
mobilization and plant protection.

Role of Organic Farming in agriculture
Organic methods of farming are beneficial for

maintaining soil health. Soil health refers to the
capacity of soil to function within ecosystem

boundaries to sustain biological productivity,
maintain environmental quality and promote
plant and animal health. In the context of
agriculture, it may refer to its ability to sustain
plant and animal productivity and diversity. A
healthy soil would ensure proper retention and
release of water and nutrients, promote and
sustain root growth, maintain or enhance water
and air quality, maintain soil biotic habitat,
respond to management and resist degradation.

International Federation for Organic
Agriculture Movements (IFOAM) definition
of Organic agriculture is based on:

. The principle of health

The principle of ecology

The principle of fairness

The principle of care

Components of Organic Farming
Maintaining genetic diversity
Managing soil health

Selection of variety

Nutrient management

Water management

Weed management

Pest and Disease management
Livestock management
Characteristics of organic farming

. Protecting the long-term fertility of
soils by maintaining organic matter levels,
encouraging soil biological activity, and
careful mechanical intervention.

. Providing crop nutrients indirectly
using relatively insoluble nutrient sources
which are made available to the plant by the
action of soil microorganisms.

. Nitrogen self-sufficiency through the
use of legumes and biological nitrogen fixation,
as well as effective recycling of organic
materials including crop residues and livestock
manures.

. Weed, disease and pest control rely
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CONSERVATION
AGRICULTURE
IMPACT ON

SOIL HEALTH AND
CARBON £

SEQUESTRATION

Conservation agriculture involves minimum
soil disturbance, continuous ground cover, and
diversified crop rotations or mixtures.
Conservation agriculture production systems
have the potential to improve soil quality if
appropriate cropping systems are developed.
Conservation agriculture practices over a long-
run have generated a number of challenges for
sustainability of agriculture, i.e., soil
degradation, depletion of ground water level,
declining soil organic matter, loss of soil
biodiversity, subsurface compaction, and
greenhouse gas emissions. Soils health can be
defined as the continued capacity of soil to
function as a vital living system, within
ecosystem and land use boundaries, to sustain
biological productivity, maintain the quality of
air and water environment and promote plant,
animal and human health.

Most important soil health indicator is soil
organic carbon, especially the concentration of
soil organic carbon at the surface. Soil organic
carbon plays a great role in holding nutrients,
reducing soil erosion, and improving water
infiltration. The distribution of soil organic
carbon in the profile is affected by tillage
practices and initial soil organic carbon
content. The process of transfer of carbon
dioxide from the atmosphere to the soil system
in the form of long-lasting pools of carbon is
defined as carbon sequestration.

Carbon sequestration is the long-term storage
of carbon in oceans, soils, vegetation and
geologic formations. Soil organic carbon
sequestration is affected by various factors
such as land use and natural vegetation, soil
texture, climatic conditions, and topographic
position. Conservation agriculture has been
seen as an option to maintain the soil health and
improve soil organic carbon storage, amongst
other collateral benefits which may ensure
agricultural sustainability. Conservation
agriculture modifies soil hydro-physical
properties such as an increase in water
infiltration, reductions in runoff, evaporation
and soil loss, thus it helps in reverting soil
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(lcgradalion and sustaining the soil health.
There are reports on improved soil chemical
and biological properties on different agro-
ecologies under conservation agriculture
throughout the globe. Potential impacts of
conservation agriculture on soil health and soil
organic carbon sequestration through various
practices such as minimal soil tilling, residue
management, and diversified crop rotation
from the field studies have been widely
reported in the literature.

The amount of soil organic carbon added in the
soil profile, enumerated as a function of carbon
input from crop residue addition, bulk density,
and protection by aggregates relative to soil
particles fraction, soil organic carbon
concentration, and depth, is considered as soil
organic carbon accumulation. Encouragement
of carbon sequestration in soil is greatly
considered as a potent approach of the
reduction of greenhouse gases emission and
climate change mitigation. Several factors,
carbon input, tillage, crop rotation, climate and
fertilization, greatly affect the rate of soil
organic carbon sequestration. This stated that
increased carbon inputs are the most efficient
way to uplift soil organic carbon Sequestration.
In the coarse soil textures or soils with rapid
decomposition rates of organic matter with low
inherent soil organic matter, the addition of
carbon in soil surface is a typical key of
conservation agriculture practices even though
it is sometimes likely to attain momentous soil
organic carbon sequestration with increased
deepness in some soils. Soil organic matter and
its quality are among the key indicators of soil
quality, and are determinants of biological
activity. The amount, diversity and activity of
soil fauna and microorganisms are directly
related to soil organic matter. The soil matter
content and the biological activity and generate
has a major influence on the physical and
chemical properties of soil, Principal process of
carbon sequestration in soil includes
humification, aggregation and sedimentation
while the processes that decrease soil organic
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Agriculture is a primary and most important
sector of the Indian economy. Nearly two-third
of the population is dependent upon the
agricultural sector for their livelihood. In India,
the agriculture sector is highly vulnerable to
climate change. Even a small climatic change
affects agriculture adversely by decreasing the
crop production rate. Now-days due to increase
in average atmospheric temperature, CO2
concentration and precipitation by greenhouse
gasses viz. carbon dioxide, methane, nitrous
oxide, hydrochlorofluorocarbons (HCFCs),
hydrofluorocarbons (HFCs) resulting in global
warming which affects the crop production.
Higher temperature tends to reduce crop yield
and favours weeds and pest proliferation. Due
to extreme and unsuitable weather conditions,
there are high chances of soil infertility which
leads to decline in crop quality and quantity.
The impact of excessive rainfall causing floods
or no rainfall resulting in drought can be
extremely detrimental to crop production. In
the dry season below temperature, slows down
or even damages crop growth which ultimately
leads to decline in crop production. Food
supply also depends on climatic and weather
conditions.

According to the International Food Policy
Research Institute (IFPRI) Global Food Policy
2022 report, warned that due to climate change
it may push 90 million Indians towards hunger
by 2030 by decline in agricultural production
and disruption in food supply chain. Due to
climate change there is change in different
sectors of agriculture i.e. in field crops sector. in
horticultural sector and in livestock, poultry
and fishery sector. It is projected by the
scientists and researchers that 2.5 to 4.9
degrees Celsius increase in temperature across
the country could lead to a decrease the wheat
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yield by 41%-52%, rice yield by 32%-40% and
maize yields by 18-23%.

It is found that in the previous six years from
2015-2021, the country lost 33.9 million
hectares of the cropped area due to floods and
excessive rain and 35 million hectares due to
drought. Itis estimated that rain fed rice yield in
India will be reduced marginally by more than
2.5% in 2050 and irrigated rice yields by 7% in
2050. Unseasonal heavy rain damaged nearly
20% of the 1.3-million-hectare crop area under
paddy in Haryana.

Both global warming and erratic rainfall might
affect the nutritional quality of grains. Due to
increase in carbon dioxide (CO2) levels in the
atmosphere will have an adverse effect on the
nutritional value of crops and increase in CO2
level interferes with the processes that are
important for the synthesis of protein in plants.
A decline in the nutritional quality of grains
could exacerbate “hidden hunger” which is a
form of undernutrition where a person’s energy
intake may be high enough, but their intake of
nutrients like iron and zinc is so low that affects
their health and development negatively.
Indian Council of Agricultural Research
(ICAR) has initiated a network project NICRA
during 2011 to address the impact of climate
change on Indian agriculture. The NICRA
project is being reviewed by a High Level
Monitoring Committee (HLMC) under the
Chairmanship of Secretary, DARE & DG,
ICAR with invited members representing
different Ministries from the Government of
India. This committee recommends measures
to be taken through NICRA for making Indian
agriculture more resilient to changing climate.
Besides an expert committee periodically
review the project and advise on various
aspects
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Flowers play an important role in people's
lives. Every flower in nature is a soul
blossoming. People become happier and more
helpful as a result of this. For many, these are
like sunshine, nourishment and medicine. The
Compositae/Asteraceae family of ornamental
plants includes marigolds (Tagetes spp.).
Marigold (Tagetes spp.), the most widely used
loose flower in India, is one among the most
frequently cultivated flowering plants. It is
grown around the world, including some
regions of India. In gardens, marigold is
frequently cultivated as a border plant. Yellow,
red, orange, dark orange and orange brown are
just a few of the different flower kinds and hues
that are offered. \

The two common marigold species, which are
both annuals and endemic in Mexico and
Guatemala, are called French marigold (T.
patula) and African Aztec (T. erecta),
respectively. About 50 species of annual or
perennial herbaceous plants belong to the
genus Tagetes. Tagetes ereta, Tagetes
tenuifolia, and Tagetes patula, T. minuta all
have diploid chromosome numbers of 2n = 24
and 48, respectively. Locals refer to the plant
Tagetes erecta L. as Genda Phool (Marigold). It
is grown as a potted plant, a decorative crop,
and for landscaping purposes.

Marigold is an Indian native spice. In the past,
marigold was used as a spice and medicine in
Indonesia, China and India. Marigold is a
flavour-enhancing spice that serves as the
foundation of most Indian curries. Curry
recipes have included marigold for more than
5000 years.

Mexican marigold is a native of Central and
South America. Beginning in Mexico, it
spreaded around the world in the first decades
of the 16th century. The demigod Tages, who
was renowned for his beauty, inspired the name
Tagetes. Early in the 16th century, the African
marigold was first imported into Spain, where it
quickly gained popularity. Similar steps were
taken by the French marigold (T. patula),

SHILPA PARMAR
another well-known kind of marigold.

In 2017-18 loose flowers were about 3,24,000
hac. with production of about 19,62,000 MT. In
2018-19, area under floriculture decreased to
3,13.000 hac. with estimated production of
about 20,59,000 MT. The production of cut
flowers was 8,17,000 MT during 2017-18 and
estimated production was 8,07.000 MT in
2018-19. The area under flower cultivation in
India is about 1,10,000 hectares. The total area
and production of flowers during the 2018-19
was about 3.39,386 hac. with production of
19,91,381 MT. The total export of floriculture
produced in India was Rs. 571.38 crores /81.94
USD millionin2018-2019.

Marigold occupies two thirds of the total area
under cultivation. The major flower growing
states are Karnataka, Tamil Nadu and Andhra
Pradesh in the South, West Bengal in East,
Maharashtra in West and in Rajasthan, Delhi
and Haryana. In northern India in Himachal
Pradesh, small scale farmers are growing
marigold and other flower crops for garlands
and decoration. In India, the total area under
marigold cultivation is 255 thousand hectares
with production of 1754 thousand MT loose
flowers.

The growing season for this crop is three times
in a year, throughout the rainy, winter, and
summer seasons, marigolds can be grown, The
ideal soil is deep, fertile, friable, good at
holding water, well-drained, and close to pH
7.0-7.5. Sandy loam that is fertile is the best
type of soil for marigold growth. Acidic and
saline soils are not good for growing things. It
is a robust annual branching herb that is widely
cultivated in temperate climates, [tis around 60
to 90 ¢m tall and upright. The warm
environment during the growing season (14-
200C) is substantially improving, however
higher temperatures (26-360C) have a negative
impact on flower production. The optimal
temperature range is from 15-200C at night and
from 18-220C during the day. It is primarily
seed grown. The two methods of propagation
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Introduction

The chemical synthesis of DNA
oligonucleotides and their assembly into
synthase, genes, circuits, and even entire
genomes by gene synthesis method has become
an enabling technology for modern molecular
biology and enables the design build, test,
learn, and repeat cycle underpinning
innovations in synthetic biology. In this
perspective, synthesis of DNA
oligonucleotides have sought to reduce
synthesis cost and increase sequence fidelity.
The development of lower cost methods to
produce high-quality synthetic DNA will allow
for the exploration of larger biology
hypotheses by lowering the cost of use and help
to close the DNA read- write cost gap.

Synthetic DNA delivery systems:-

The ability to safely and efficiently transfer
foreign DNA into cells is a fundamental goal in
biotechnology. Towards this end, rapid
advances have recently been made in our
understanding of mechanisms for DNA
stability and transport within cells. Current
synthetic DNA delivery systems are versatile
and safe, but substantially less efficient than
viruses. The effectiveness of gene expression is
also dependent on several additional factors,
including the release of intracellular DNA,
stability of DNA in the cytoplasm,

DNA polymerase
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unpackaging of the DNA-vector complex and
the targeting of DNA to the nucleus. Delivery
system of the future must fully accommodate
all this processes to effectively shepherd DNA
across the Plasma membrane, through the
hostile intracellular environment, and into the
nucleus.

Synthetic DNA minor groove- binding
drugs:-

Both cationic and neutral synthetic ligands that
bind in the minor groove of DNA are discussed.
Certain bis-distamycins and related
lexitropsins show activities against HIV-1 and
HIV-2 at low Nano molar concentration.
Berenil can also exhibit intercalative as well as
minor groove binding properties depending on
sequences, The cross linking efficiency of PBD
dimers is much greater than that of other major
groove cross linkers, such as cisplatin,
melphalan etc. Neothramycin is used clinically
for the treatment of superficial carcinoma of the
bladder.

Polymorphism of a synthetic DNA in
solution:-

Early work on the X-ray diffraction of DNA
fibres showed that DNA can adopt different
conformations and up to now at least four
different double helical models have been
described.

DNA replication

Original DNA

D!

Lagging stand

appd! ]

Leading stand
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ROLE OF GRAFTING
IN ABIOTIC STRESS
MANAGEMENT OF
VEGETABLE CROPS
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Grafting is a method of propagation where two
living plant parts are joined together to develop
a single plant. The below ground portion of
plant i.e. rootstock is selected for its genetic
ability to resist/tolerate biotic & abiotic stress.
The above ground portion of the plant i.e. scion
is selected for fruit quality & improved yield.
Since grafting is an integrative reciprocal
process, both the scion and the rootstock can
influence tolerance of grafted plants to adverse
environmental conditions.

History of Vegetable Grafting: The
production of grafted vegetable plants was first
begun in Japan and Korea in the late 1920s with
watermelon (Citrullus lanatus) grafted onto
pumpkin (Cucurbita moschata) rootstock.
After that, to solve the yield drop issues
brought on by soil-borne diseases in 1930,
watermelon (Citrullus lanatus) scions were
grafted onto bottle gourd (Lagenaria siceraria)
rootstocks. To prevent damage from soil-borne
diseases such bacterial wilt, Fusarium wilt,
Verticillium wilt and nematodes, large-scale
scions of brinjal were grafted onto rootstocks
of Solanum integrifolium in 1959. In order to
increase low temperature tolerance and
resistance to fusarium wilt, cucumber grafting
was first practised in Japan in 1960. In Japan
and Korea, the production of grafted plants
used to produce fruit-bearing vegetables (such
as tomato, brinjal, cucumber and melons) was
59 % and 81 % in 1990.

Methods of Grafting

1. Cleft Grafting: Cleft grafting has been
employed in cucurbits for a long time in some
countries, but it is most commonly utilized in
Solanaceous crops. The rootstock seeds are
planted 5-7 days earlier than the scion seeds.
The scion's stem is cut at a straight angle,
leaving 2-3 leaves on the stem. At the four to
five leaf stages, the rootstock is cut at right
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angles, leaving 2-3 leaves on the stem. The
scion's stem is wedged and the tapered end is
inserted into a cleft made in the rootstock's end.
A plastic clip is then used to keep the graft in
place. Example: tomato, eggplant, cucumber,
watermelon.

2. Tongue Grafting: Seedlings from scion and
rootstock must have identical heights and stem
diameters. To achieve uniformity in the
diameter of the hypocotyls of the scion and
rootstock, cucumber seeds are sown 10-13 days
before grafting and pumpkin seeds 7-10 days
before grafting in this approach. The
rootstock's growth tip should be carefully
removed to prevent the shoot from developing.
Rootstock grafting should be done in a
downward direction and scion grafting should
be done in an upward manner at an angle of
30°-40° to the perpendicular axis, so that they
tongue into one another. Grafting clips are
placed to secure graft positions at the graft
union site. Example: tomato, eggplant, bitter
gourd.

3. Hole Insertion Grafting: It is also known as
terminal insertion grafting. Fujii first outlined
this strategy in 1970, and nurseries have just
recently adopted it. This strategy is simple to
implement, has a high percentage of success
and is less susceptible to illness transmitted
through the soil. The size of scion seedlings
must be less than that of rootstock seedlings.
7-8 days after sowing gourd rootstock seeds or
3—4 days after spreading squash rootstock
seeds, watermelon seeds are planted.
Watermelon seeds are sown and grafted 7-8
days later. A hole is drilled at a slant angle to the
longitudinal direction in the removed bud
region using a bamboo or plastic gimlet or drill.
Slant cutting the hypocotyl portion of the
watermelon scion to a tapered end makes it
easier to insert into the rootstock hole. After
that the grafted plant is placed into a healing
chamber. Example: cucumber, watermelon,
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ROLE OF PLANT
GROWTH REGULATORS
AGAINST

ABIOTIC STRESSES

INTRODUCTION

Plant growth regulators are naturally
biosynthesized chemicals in plants that
influence physiological processes. The
biochemical and physiological processes are
involved in the growth and development of
plants. Nowadays, due to changing climatic
scenarios, numerous biotic and abiotic stresses
contain seed germination, seedling growth, and
plant development leading to a decline in
biological and economic yields. However,
plant growth regulators (PGRS) can potentially
play a fundamental role in regulating plant
responses to various abiotic stresses and hence,
contribute to plant adaptation under adverse
environments. The major effects of abiotic
stresses are growth and yield disturbance, and
both these effects are directly overseen by the
PGRs.

Different types of PGRs such as abscisic acid
(ABA), salicylic acid (SA), ethylene (ET), and
Jjasmonates (JAs) are connected to boosting the
response of plants to multiple stresses. In
contrast, PGRs including cytokinins (CKs),
gibberellins (GAs), auxin, and relatively novel
PGRs such as strigolactones (SLs) and
brassinosteroids (BRs) are involved in plant
growth and development under normal and
stressful environmental conditions. Besides,
polyamines and nitric oxide (NO), although not
considered as phytohormones. have been
included in the current review due to their
involvement in the regulation of several plant
processes and stress responses. These PGRs are
crucial for regulating stress adaptation through
modulating physiological, biochemical, and
molecular processes and activation of the
defense system, upregulating transcript levels,
transcription factors, metabolism genes, and
stress proteins at cellular levels. The current
review presents an acumen of the recent
progress made on different PGRs to improve
plant tolerance to abiotic stress such as heat,
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drought, salinity, and flood.

Abiotic stresses (heat, drought, salinity, water
logging, heavy metals toxicity, soil erosion
ctc.) adversely affect the growth, development,
and yield of plants resulting in higher economic
losses at the expense of global food. The
combined effects of different abiotic stresses
on the biological and economic yield of
numerous crops are greater than individual
stress. Plant growth regulators (PGRs) are
naturally biosynthesized by plants which
modify growth (increase in branching and re
branching, shoot and root growth, alter or
trigger fruit maturing, reproduction etc.) of
crop plants and play a significant role in
mitigating abiotic. PGRs also have an
important role during stress conditions such as
being thermos protectants, reactive oxygen
scavengers, improving photosynthesis,
accumulation of stress proteins and many other
regulatory functions related to metabolisms.

ADBONVT ground

BELOW ground

Phytohormones mediated abiotic stress
tolerancein plants

*» Auxin Induced Physiological and
Biochemical Mechanisms for Stress Tolerance
Auxins are vital due to having multiple roles in
plant growth and development by influencing
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WEED BIOLOGY
AND
WEED ECOLOG

What is weed?

Weed is a plant growing out of its proper place
that is an unwanted guest growing as a
companion with other field crops. It interferes
in the agricultural operations and has a negative
value.

Weed biology

Weed biology is the study of the establishment,
growth. reproduction and life cycles of weed
species and weed societies/vegetation. Weed
biology is an integrated science with the aim of
minimizing the negative effects, as well as
using and developing the positive effects of
weeds.

Life Cycle: Weeds are categorized as annuals,
biennials or perennials based on their life
cycles.

Annuals- Annuals go from seed to maturity in
less than a year. Annuals come in two varieties:
summer and winter. Spring- sown seeds of
summer annuals grow to maturity, produce
blooms and seeds and then perish before they
fall. Winter annuals are plants that are born in
the fall, grow, produce flowers and seeds, and
then die in the spring or early summer when
still in a seedling or rosette stage. Annual weeds
are often simple to manage because they are in
the seedling stage. Lowbush blueberry fields
typically only include a small number of annual
weeds.

Biennials: In most cases, biennials go through
their entire life cycle in two years. Seeds
develop a basal cluster of leaves and a tap root
in their first year of germination. In this stage,
the plants overwinter, weed from a flower stalk
in its second year, then set seed and perish.
Evening primrose and wild carrot are a few
examples of biennial weeds.

Perennials: Weeds that are perennial can
persist for over two years. These weeds are the
most prevalent in blueberry fields and are
typically the most challenging to eradicate.
When it comes to reproduction, perennial
weeds can either be primarily vegetative (like
daisies) or be both vegetative and reproductive
(like sheep sorrel, bunchberry). Similar to how
the blueberry plant grows, many perennial
weeds do as well. As a result, many of the
production methods encourage blueberry
development. As a result, many production
techniques that encourage the growth of
blueberries, such as pruning also encourage the
growth of these weeds. The most challenging
perennials to manage are those with low
growth rates and vegetative spread caused by
interwoven subsurface root systems. Wiping or
spot treatments with approved herbicides are
effective ways to get rid of perennial weeds that
are above the blueberries. Both woody and
herbaceous kinds of weedsare perennial.
Weeds are divided into four groups based on
their growth characteristics: grasses,
broadleaf weeds, ferns, and herbaceous or
woody weeds.

Broadleaf: Broadleaf weeds are annual,
biennial, or perennial plants that typically
sprout two leaves (cotyledons) at the time of
germination. Normally, the blooms have
distinct petals and the leaves contain a
branching network of veins.

Rushes, Sedges, and Grass: Annual or
perennial plants both make up grasses.
Typically, they have upright, parallel-veined
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BASE EDITING
IN DNA
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Introduction

Base editing: advances and therapeutic
opportunities

The introduction of single — nucleotide variants
into DNA or RNA in living cells — is one of the
most recent advances in the field of genome
editing, as around half’ of known pathogenic
genetic variants are due to SNVs, base editing
holds great potential for the treatment of
numerous genetic diseases through, either
temporary ENA or permanent DNA base
alternation. Recent advances in the specificity,
efficiency, precision and delivery of DNA and
RNA base editors are revealing exciting
therapeutic opportunities for this technology.
Current advances, limitations and future and
implications

Targeted mutagenesis via genome-editing
technologies holds great promise in developing
improved crop varieties to meet future demands.
Point mutations or single nucleotide
polymorphisms often determine important
agronomic traits of crop among the genome
editing- editing technologies, base editing has
emerged as a novel and efficient genome- editing
approach which enables direct and irreversible
conversion of one target base into another in a
programmable manner. A base editor is a fusion of
catalytically inactive CRISPR-Cas 9 domain and
cytosine or adenosine deaminase domain that
introduces desired point mutations in the target
region enabling precise editing of genomes. The
review also sheds light on the limitations
associated with this technology. Finally, the
future perspectives of this emerging technology
towards crop improvement have been
highlighted.

Current status and challenges

Genome editing technology has revolutionized
the field of plant science by enabling targeted
modifications of plant genomes and is emerging
as a powerful tool for both plant gene functional
analyses and crop improvement, although
homology- directed repair (HDR) is a feasible
approach to achieve precise gene replacement and
base substitution in some plant species, the
dominance of the non-homologous end joining
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pathway and low efficiency of HDR in plant cells
have limited its application, We review current
applications of these technologies in plant
species. Finally, we address the challenges and
future perspectives of this emerging technology
in plants.

Challenges of DN A base editing tools

CRISPR- mediated DNA base editors, which
include cytosine base editors (CBEs) and adenine
base editors (ABEs), are promising tools that can
induce point mutation at desired sites in a targeted
manner to correct or disrupt gene expression.
Their higher editing efficiency, coupled with their
ability to generate a targeted mutation without
generating a DNA double-stranded break (DSB)
or requiring a donor DNA template, suggests that
DNA base editors will be useful for treating
genetic disease, among other applications. In this
review, we summarize information about the
DNA base editors that have been developed to
date, introduce their associated potential
challenges, and describe current efforts to
minimize or mitigate those issues of DNA base
editors.

Conclusion

BEs exhibit plenty of advantages compared to
classical approaches of genome editing based on
designer nucleases. The low frequency of DSBs
generated by BEs is undoubtedly one of the most
significant advantages, placing base editing in the
top spot amongst the different genome editing
tools in terms of safety. Avoiding p53-mediated
apoptosis that can result from DSBs formation
allows the safe genetic manipulation of p33-
sensitive cells, such as HSCs and therefore the
safe treatment of genetic blood disorders.
Moreover, the low frequency of DSB formation
prevents the generation of large chromosomal
rearrangements, thus maintaining DNA integrity.
Importantly, the multiplex editing of two or more
loci is feasible with base editing and has been
proved very promising in the case of blood
disorders. Last but not least, the delivery of BEs
as mRNA or RNP in clinically-relevant cells
needs to be further optimized to allow base editing
therapeutic approaches to enter the clinical realm.
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IMPACTS OF
CONSERVATION
AGRICULTURE ON
NUTRIENT
AVAILABILITY

INTRODUCTION:

Conservation agriculture is defined as a system
that combines minimum or no tillage (NT) with
permanent soil cover (that leaves at least 30%
of the soil covered between harvest and
planting) and diversified crop species that
includes legumes. Other companion practices,
such as integrated pest and nutrient
management, are also often incorporated into
the CA system on a site specific basis to help
ensure its success. Overall, CA is a farming
system designed to enhance the sustainability
of agricultural production by conserving and
protecting soil, water and biological resources
so that external inputs can be kept to a
minimum. Conservation agriculture and its
components have been associated with many
benefits including greater soil water storage,
improved soil quality, decreased erosion and in
some instances, greater yield and net farm
income. These benefits have led to the
identification of CA as an important tool to help
ensure future food production and help buffer
agricultural productivity against extreme
climate events, such as drought and heat waves,
which are likely to increase in frequency under
climate change. One of the key 3rivers of the
improvements observed under CA is the
greater soil organic matter (SOM), particularly
at the surface of the profile, and the associated
improvements in soil structural stability,
fertility, and biological diversity relative to
conventional agricultural systems

Tillage Management

It has been well-established that tilling the soil
leads to losses of SOC as cultivation breaks up
the soil and exposes organic matter previously
protected within soil macro aggregates to
microbial decay. Cultivation also incorporates
and fragments plant material, increasing its
vulnerability to microbial attack. Decreasing
the amount of tillage or introducing no-till
(NT) thus has the potential to decrease the
amount of SOC lost from the profile by
decreasing the turnover rate of macro
aggregates, increasing the physical protection
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of particulate organic material and reducing
soil to residue contact.

Residue Management

Crop residues can be defined as biomass
remaining on the soil's surface after harvest. In
some systems, linear increases in SOC stocks
can be observed with increasing rates of
residue addition. Thus, in CA systems, which
emphasize the retention of residues on the soil
surface, greater residue input can potentially
lead to greater SOC storage. However, where
residue production is low e.g., due to low soil
fertility or the presence of soil constraints, there
can be insufficient residue retention under CA
to positively impact SOC stores.

Crop Rotation

Different crops may have different effects on
the quantity, quality and periodicity of C inputs
and can modify the soil in different ways (e.g.,
rates of water extraction, nutrient use), which
can influence mineralisation rates and the
growth of subsequent crops. Thus, differences
in crop rotation between CA and conventional
agricultural systems also have the potential to
impact SOC values.

Net Effects of CAon SOC

The exact magnitude of the difference in SOC
between CA and conventional agricultural
systems varies greatly and is influenced by
many factors, including climate, soil type,
baseline SOC crop management, time since
management change and sampling depth and
methodology. This means that estimates of the
magnitude of the change following conversion
to CA vary widely. For example, estimates
ranging from —0.15 Mg/ha/year in areas such as
the Midwestern USA to +0.93 Mg/ha/years in
tropical Brazil have been recorded. However, it
is clear that in regions where soil and climatic
conditions are favourable for biomass
production and where negative yield impacts
are not observed, then CA systems will often
have higher amounts of SOC relative to
conventionally managed systems, particularly
in the surface of the soil profile.
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RESOURCE
CONSERVATION
TECHNOLOGY (RTC)
FOR SUSTAINABLE
FOOD PRODUCTION

Introduction

RTC refers to the practice that enhances the
resources or input-use efficiency such as zero-
tillage or reduced tillage, new varieties, laser
land levelling, bed and furrow configuration for
planting crops etc. The term Conservation
agriculture refers to a system of raising crops
without tilling the soil while retaining crop
residue on the soil surface.

Conversational Agriculture useful for meeting
future food and also contributing to sustainable
agriculture. Conservation agriculture helps to
minimize the negative environment effect and
equally important to increase income to help
the livelihood of those employed.

RTC conserves the resources and produces
more output with less input. It aims at reversing
the process of degradation inherent to the
conversational agriculture practices like
intensive cultivation, burning or removal of
crop residue, aggressive seed bed preparation
with heavy machinery leading to declining
fertility, biodiversity and erosion.

Benefits of Resources Conservation
Technology

RTC refers to any management approach or
technology that increases factor productivity
including land, labour, capital and inputs. The
RTC producer will see an increase in organic
matter. Conversational Agriculture is an
improvement of soil structure and rooting zone
that deals with residue management and crop
diversification and has potential for improving
productivity and soil quality.

RTC conserves the resources and produces
more output with fewer inputs. RCT increases
factor productivity including land, labour,
machinery and agricultural inputs such as
fertilizer and pesticides. Commercial and non-
commercial factors require resource allocation
through resources management. Conservation
means management of human use of natural
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resources to provide the maximum benefit to
current generation while maintaining capacity
to meet the needs of future generations.
Resource Conservation Technology in Crop
Production

@ Minimum Tillage: The aim of minimum
tillage is to reduce soil erosion, improve water
holding capacity, rapid germination, a
satisfactory stand and favourable growing
conditions.

© Zero Tillage: It helps in early sowing,
saves water, labour cost reduced, increases
fertilizer use efficiency, reduces soil erosion,
improves soil organic carbon and increases
crop yield up to 30%.

. Rotation Tillage: It refers to addition of
new crops or cropping systems to agricultural
production, a shift crop or cropping system to
another e.g. cereal to pluses and improve water
infiltration, increasing productivity and net
return.

Various Techniques of Resources
Conservation Technology

. Precision Agriculture: It is referred to
as site specific farming, smart farming and GPS
based farming system that reduces in cost of
cultivation, increased in inputs efficiency and
reduction in pollution.

° Brown Manuring: It is a technique to
grow Sebanina crop in standing rice crop and
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ORGANIC
FARMING
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Organic Farming

Organic farming, also known as ecological
farming or biological farming, is an
agricultural system that uses fertilizers of
organic origin such as compost manure, green
manure, and bone meal and places emphasis on
techniques such as crop rotation and
companion planting.

Scope of Organic Farming

Success of organic movement in India depends
upon the growth of its domestic market. India
has traditionally been a country of organic
agriculture but the growth of modern scientific,
inputs intensive agriculture has put it to a wall.
But with increasing awareness about safety and
quality of food, a long term sustainability
system and accumulating evidence of being
equally productive, organic farming may
merge as an alternative system of farming
which addresses the quality and sustainability
concern.

Principle of Organic Farming

Principle of Health: Organic Agriculture
should sustain and enhance the health of soil,
plant, animal, human and planet as one and
indivisible. This principle points out that the
health of individuals and communities cannot
be separated from the health of ecosystems -
healthy soils produce healthy crops that foster
the health of animals and people.

Principle of Ecology: Organic Agriculture
should be based on living ecological systems
and cycles, work with them, emulate them and
help sustain them. This principle roots organic
agriculture within living ecological systems. It
states that production is to be based on
ecological processes, and recycling,
Nourishment and well-being are achieved
through the ecology of the specific production
environment. For example, in the case of crops
this is the living soil; for animals it is the farm
ecosystem; for fish and marine organisms, the
aquatic environment.

Principle of Fairness: Organic Agriculture
should build on relationships that ensure
fairness with regard to the common

environment and life opportunities. Fairness is
characterized by equity, respect, justice and
stewardship of the shared world, both among
people and in their relations to other living
beings.

Principle of Care: Organic Agriculture should
be managed in a precautionary and responsible
manner to protect the health and well-being of
current and future generations and the
environment

Organic farming methods

Fertilizers

Since synthetic fertilizers are not used, building
and maintaining a rich, living soil through the
addition of organic matter is a priority for
organic farmers. Composted manure that has
been turned 5 times in 15 days and reached
temperatures between 55 and 77.2 °C (131 and
171 °F) has no restrictions on application times.
Pest control

Organic pesticides are derived from naturally
occurring sources. These include living
organisms such as the bacteria Bacillus
thuringiensis, which is used to control
caterpillar pests or plant derivatives such as
pyrethrins (from the dried flower heads of
Chrysanthemum cinerariifolium) or neem oil
(from the seeds of Azadirachta indica).

Crop rotation

It is a successive cultivation of different crops
in a specified order on the same fields, in
contrast to a one-crop system or to haphazard
Crop successions,

Advantages of Organic Farming
Economical: In organic farming, no expensive
fertilizers, pesticides, or HYV seeds are
required for the plantation of crops. Therefore,
there is no extra expense.

Good return on Investment: With the usage
of cheaper and local inputs, a farmer can make a
good return on investment.

High demand: There is a huge demand for
organic products in India and across the globe,
which generates more income through export.
Nutritional: As compared to chemical and
fertiliser-utilised products, organic products

Page 52



ORGANIC FARMING
WITH RESIDUE
FREE
PRODUCTION
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After the independence, a challenging phase of
food shortage and famines came that forced the
nation to develop the food aid practices with the
determination to become self-reliant in food
production by modernizing agriculture. That
was a phase when the birth of the Green
Revolution became the saviour for an ailing
famine prone country like ours.

With the advent of Green revolution, India
witnessed tremendous increase in crop
productivity as result of introduction of high
yielding varieties that require large amounts of
chemical fertilizers and pesticides and fulfilled
the dream of transforming India from food
importing to food exporting nation. But this
achievement came with the cost of
compromising environment friendly farming
and well-being of humans as it was affecting
ecosystem and human health drastically due to
residual effects of these harmful chemical
fertilizers and pesticides.

Organic farming is the best known approach to
meet the objectives of sustainable agriculture
based on traditional farming and is one of the
alternatives for conventional farming. Organic
farming emphasizes on residue free farming
with the use of organically driven biocides and
bio-fertilizers to manage the crops, which in
broad term is known as integrated nutrient
management and integrated pest management.
Integrated pest management prevents and
reduces the infestation of economically
damaging pests in an eco-friendly way without
the accumulation of any harmful chemical
residues in the crop through the practices which
includes cultural, physical, mechanical,
biological and chemical methods. Major
setbacks in adopting residue-free organic
farming are lack of awareness, high input cost,
inadequate supporting infrastructure and
marketing of organic produce.

Why Organic Farming

Organic farming helps to provide long-term
benefits to people as well as to the environment.
Besides the potential to alleviate poverty and
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economic gains, organic farming proves to be
valuable in a number of ways. Organic Farming
protects the environment from harmful effects,
which arise from the use of synthetic inputs,
especially pesticides and fertilizers.

Fertilizers and pesticides release dangerous
toxic chemicals into soil and water. Some
pesticides can cause harm to the environment
or on direct exposure, they can prove to be toxic
and dangerous to human health. The high cost
of the machine necessitated high profits, which
in turn put pressure to raise productivity.
Pesticides harm useful organisms in the soil.
The monoculture of high yielding seeds
requires external inputs of chemical fertilizers.
The fertilizers also destroy soil organisms.
They damage the rhizobia that fix nitrogen and
other microorganisms that make phosphorus
available to plants. Organic farming systems
don’t use toxic agrochemical inputs
(pesticides, fungicides, herbicides and
fertilizers). Organic Farming system provides
greater biodiversity as compared to the
traditional farming system due to decreased
soil changes and chemical application. Organic
crops use 97% less pesticides and yield 95-
100% higher along with 50% lesser
expenditure on energy and fertilizer. Hence,
organic agriculture consumes zero pesticides
and less energy. High prices that consumers
disburse for organic products along with
decreased cost of pesticide inputs and synthetic
fertilizers add to increased profits.

Organic farms have always been found to be
more profitable as compared to conventional
farms. Organic farming maintains the ecology
and is the avoidance of all pollution spreading
practices. Organic farming not only produces
fine and healthy food products but also
improves the fertility and quality of soil.
Organic farming provides employment
opportunities and economic benefits to local
communities. The agriculture and allied sectors
in India provide employment to 65% of the
workers and account for 30% of the national
income.

Page 53



EMERGING TRENDS
AND CHALLENGES
IN HORTICULTURAL CROP

Horticulture is the branch of agriculture
concerned with intensively cultured plants
directly used by man for food, medicinal
purposes and aesthetic gratification. In
simpler words, it is the cultivation, production
and sale of vegetables, fruits, flowers, herbs,
ornamental or exotic plants.
The term Horticulture is derived from the
Latin words hortus (garden) and cultira
(cultivation)
L.H. Bailey is considered the Father of
American Horticulture and M.H. Marigowda
is considered the Father of Indian
Horticulture.
Classification-
° Pomology: Planting, harvesting,
storing, processing, and marketing of fruit
and nut crops
” Olericulture: Producing and
marketing vegetables
B Arboriculture: Study, selection and
care of individual trees, shrubs or other
perennial woody plants
° Ornamental Horticulture: It has two
subparts~

Floriculture: Production. use and
marketing of floral crops
6 Landscape Horticulture: Production
and marketing of plants used to beautify the
outdoor environment
Features of Horticulture in India-
o Horticulture sector has become one of
the major drivers of growth as it is more
remunerative than the agricultural sector
(food grains mainly).
u This sector provides employment
possibilities across primary, secondary and
tertiary sectors.
. Horticulture crops, fruits are more
resilient to change in weather conditions and
the vegetables augment the income of small
and marginal farmers.
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© Water utilization is very low,
minimizing the risk of crop failure and it can
be done on smaller farms.

® Multiple crops are planted
simultaneously to get more yield and to use
the maximum of the fertilizers.

© This sector enables the population to
eat a diverse and balanced diet for a healthy
lifestyle.

@ It became a key driver for economic
development in many of the states in the
country where Division of Horticulture of
Indian Council of Agricultural Research is
playing a pivotal role.

Recent Trends in Horticulture-

° Arka Cucurlure

0 A novel kairomone blend for effective
trapping of male melon flies, Zeugodacus
cucurbitae.

o This technology is based on a
combinative plant volatile from
cucurbitaceous fruits and cue lure.

0 Attracts a large number of males
(~50%) over conventional cue lure traps.

° Arka Sasya Poshak Ras:

0 A Liquid Nutrient Formulation for
Soilless Vegetable Production.
0 The liquid nutrient formulation

(comprising solutions A & B) is a unique
balanced blend of the macro (N, P, K, Ca, Mg
and S)and micronutrients (Fe, Mn, Cu, Zn, B
and Mo)which are required to support the
growth of vegetables grown on cocopeat.

0 This nutrient formulation is suitable
for most commonly grown vegetables
(tomato, chilli, cabbage, zucchini, cucumber,
ridge gourd, French bean, peas, cow pea,
dolichos etc.) and leafy vegetables
(amaranthus, coriander and palak etc.).

@ Arka Haagalarasa: Ready -to-serve
(RTS) Bitter gourd Juice
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G20 SUMMIT AND
INDIA’S PRESIDENCY
OF G20 1IN 2023

INTRODCTION:
The G20 consists of the countries which
contribute more than 80% of the global GDP
which was established by the leaders at the
Pittsburgh summit in September 2009, This
was done in order to promote a healthy global
economic growth. These nations worked
together to discuss at what was then called the
* Summit on Financial Markets and the World
Economy,” or “G20 Summit”.
With advancements and growth of all the
countries neumerous cCONCErns grew more
intricately and interconnected, G20 focused
not only on microeconomics and trading
among member countries but also on a wide
variety of global challenges that the world
will be going to face in the near future. The
major topics that were focused are global
development, energy and climate change,
health, counterterrorism, migration and
refugee issues.
The G20 emerged after the Asia financial
crisis of 1997 when a conversation was
required on the global financial system for
involvement of significant developing market
nations. A Conference of the G20 Finance
Ministers and Central Bank Governors was
thus established by the G7 Finance Ministers
in 1999, They were promoted to the position
of head of state in order to create a forum for
leaders from significant developed and
emerging market nations. The third summit,
which took place in Pittsburgh in September
2009 saw the leaders who appointed the G20
as the “Primary venue fP international
economic cooperation”.
G20 Summit 2023 Held at Bali (Indonesia)
The motto for this G-20 summit is to
“Recover Together, Recover Stronger”. The
leaders will engage in discussions over three
sessions —on food and energy security, health
artnership for global infrastructure and
mvestment and digital transformation. In
addition, to highlight the concerns over
climate change issues, Mr. Jolowi will lead his
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ﬁuestu to the Indonesian mangroves of Taman
utan Raya, which have been restored over a
30-year project covering nearly 700 acres.
Prime Minister Narendra Modi 15 also set to
spell out his agenda for the year ahead under
India’s G-20 presidency, with special focus on
the Global South and the problem it is facing
due to geopolitical tensions, food and fuel
shortages.

What makes this G-20 different from
others?

For India, the importance of the summit of the
world’s most advanced economics 1s that it is
India’s turn to host the summit next. Mr .Modi
will receive a handover from the Indonesian
President Joko Widodo after which India will
assume the presidency on December lst.
Additionally, this is only the second time
Chinese president Xi Jinping has travelled
abroad since the COVID pandemic, and the
first time since he was re-elected at china’s
party congress last month

India’s aims in G20 2023 Presidency

India is aiming at developing standard
operating procedures for cryptocurrency
during its (}JJEI'J Presidency next year, Union
Finance Minister Nmnai"a Sitharaman has
said, underlining that all countries want the
technology to survive but not mutualised: that
(crypto) will also be part of India (agenda
during G-20 presidency), Ms Sitharaman told
a group of Indian reporters before concluding
her trip to Washington DC to attend the annual
meetings of the International Monetary Fund
and the World Bank.

India will assume the Presidency of the G20
for one year from December 1, 2022 to
November 30, 2023. Under its Presidency,
India is expected to host over 200 G20
meetings across the country, beginning
December 2022, Ms. Sitharaman has been
making a strong case for global regulation of
crypto currencies to tackle the risks of money
laundering and terror funding.
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JUVENILITY OF
SOME FRUITS

RAJNI THAKUR MADHIMA THAKUR VAISHALEE TOMAR

A plant goes through different stages in its life
cycle. These stages are embryonic growth,
juvenility, maturity, senesce and death,
Juvenility is a developmental stage in a plant
during which it is unable to produce/induce
flowers. The length of juvenility varies among
plant species. Annual plants have very short
and perennial plants have a long juvenility
period.

Table: Juvenility period of some plants

Plants Juvenile period
Rose 20-30 days
Grapes | years

Apple 4-8 years
Mango S years

Citrus 5-10 years

Okra 45 vears
Banana | years
Tomato, Brinjal 60 days
Cucumber R0 days

Characteristics of Juvenility

Leaf form: The leaf is vigorous in its juvenile
form. The morphology of the leaf also differs in
the juvenile stage of some plants for example
Acaciasp.

Growth form: Young branch appears like a
whip. The branch grows parallel to the main
stem. Such a branch is known as a water sprout,
for example Citrus, Guava etc.

Presence of thorns: In some fruit plants thorns
are present in the young or juvenile stage and
these thorns disappear when they reach the
adult stage, for example Apple, Pear etc.

Leaf retention: Plants do not shed leaves
throughout the year in the juvenile stage
whereas they shed in the adult stage or mature
stage.

Root emergence: When juvenile parts of the
plant are used in propagation, the root emerges
rapidly.

Flower Bud Differentiation

Bud- The bud is an immature shoot system that
is often surrounded by protective scale leaves,
The bud develops into a lateral branch, a flower

or an inflorescence. Whether these buds
develop as flowers or in inflorescence is a very
desirable aspect of fruit production. The stages
ofdevelopment in a flower are as follows-

1. Flower bud differentiation- It is also
known as flower induction. Enhanced cell
division occurs below the apical part of the
meristem in the central region for bud
differentiation to occur. Due to cell division,
parenchyma cells differentiate into flower
primordia that surround the meristem.

2. Imitation- Flower formation takes
place in the second initiation.
3. Development of flowers- This includes

the period from induction to bloom. During this
period the flowers are usually receptive to
pollination. The opening of the flower
(anthesis) is the final stage of development.

A flower is a modified reproductive branch,
basically a stem with an apical meristem that
givesrise to the leaf primordia.

Table- Flower bud differentiation and
flowering in some important fruits.

Fruit crop Bud differentiation | Flower opening
Apple June-July Next spring
Mango Oct Next spring
Peach June-July Next spring

Pear July-August Next spring
Types of buds:-

1. Simple bud- It develops in vegetative

shoots. Itis also known as leaf bud.

2. Mixed bud- It develops in the form of
shoots with flowers. It is also known as a flower
bud.

3. Compound bud- It develops in both
leaves and flowers.

Factors affecting flower bud differentiation
The signals leading to flower induction include
the following endogenous and external factors:
1. Endogenous factor

a) Carbon: Nitrogen Ratio (C:N Ratio)- High
ratio of nitrogen to carbohydrate increases
flowering in young plants, heavy use of
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INTEGRATED
WEED
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Integrated Weed Management (IWM) means
integrating multiple weed control tactics into a
single weed management program, optimizing
control of a particular weed problem. The past
several decades have seen simplified weed
control practices that rely heavily on a few
popular herbicides. However, the rapid spread
of herbicide-resistant weeds has required
farmers to incorporate alternative weed
management approaches. While many farmers
are incorporating different herbicides, this is
likely to have only short-term success. Using
non-herbicide approaches in combination with
multiple, effective sites of action is needed for
long-term success.

Why is IWM Necessary?

It might be better to first discuss why weed
control is necessary. Weeds negatively impact
crop yields, interfere with many crops
production practices, and weed seeds can
contaminate grain. Based on national research,
corn and soybean yield can be reduced by
approximately 50% without effective weed
control.

Herbicide application is the main weed control
strategy used. Reliance on this one method has
led to the development of herbicide-resistant
weeds. There are a limited number of
herbicides available to use and cases of
herbicide resistance are rapidly increasing in
the US. As a result, herbicides are in need of
extra help to continue to ensure adequate weed
control.

Components of an I'WM Plan:

The goal of IWM is to incorporate different
methods of weed management into a combined
effort to control weeds. Just as using the same
herbicide again and again can lead to
resistance, reliance on any one of the methods
below over time can reduce its efficacy against
weeds. Two major factors to consider when
developing an IWM plan are (1) target weed
species and (2) time, resources, and capabilities
necessary to implement these tactics. While it

-

MAMTA RANI
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is wise to be a good steward of herbicide
technology, through the use of PRE and POST
herbicide applications or tank mixes, WM
requires the use of tactics beyond herbicides.
For example, using these herbicide application
practices along with a winter cover crop or
harvest weed seed control (HWSC) and
prevention methods would be considered
IWM.

RUCHI BHARDWAJ
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Types of Integrated Weed Management
Practices

There are three main types of agronomic
practices that you can use to develop your
integrated weed management program:

@ Practices that limit the introduction and
spread of weeds (prevent weed problems
before they start)

° Practices that help the crop compete
with weeds (help "choke out" weeds)
. Practices that keep weeds "off balance"

(make it difficult for weeds to adapt)

Categories of IWM Practices:

Prevention: Prevention is one of the first steps
of weed management. This category is unlike
the others in that it focuses on keeping weeds
out of the field or spreading within a field.
Growers can incorporate this tactic by:

® Avoid inputs contaminated with weed
seeds, such as crop seed, manure. and other
inputs.

. Cleaning equipment, including
combines (combine cleaning methodology),
that could transport weed sceds between fields.
. Preventing weeds from producing seeds
in the field but also in ditches, fencerows, and
other nearby non-crop areas.

. Scouting for weeds in a timely manner.
° Proceeding with caution when
purchasing used farm equipment or using
rented land.

Cultural: A healthy, vigorous crop is the best
weed control. Cultural practices are designed to
give the crop a competitive advantage over
weeds.
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APOMIXIS AND [ =

P

METHOD OF
APOMIXIS

Introduction

With the help of farmers and breeders as well as
policymakers and the government, food
security is simultaneously supported by
scientific, logistical, and humanitarian
approaches. Due to variances in cultural
values, geographical locations, ecosystems,
and technological advancements, finding a
universal solution for sustainable food sccurity
is challengeable. Despite these significant
obstacles, there is a lot of room to improve the
effectiveness and productivity of today's
agricultural products. We are utilizing the
potent breeding tools we have at our disposal to
take advantage of heterosis in commercially
significant crops.

Figure-1: F1 hybrid

3( DI o
v

S b P AR, g

-
T arger e - r' ——
“
* v R
— O
*—
* S ——
v
~ “\:.‘ Al
Y-y
s
¥

Apomixes happens naturally and results in
progeny with the same genetic makeup as the
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parent plant. Naturally, apomixes is a rare yet
widespread phenomenon. Only 1% of the
40,000 species in the 400 families of flowering
plants—or about 10% of them—experience the
phenomena of apomixes.

Evolution of Apomixis

Apomixis is an intriguing plant trait that allows
maternal clones to be produced through seed
production. Apomixis is an intangible but
revolpnonalgl trait used in plant breedmﬁ_and
hybrid seed preservation. Recent findings
suggest that apomicts are useful, and that the
have the potential to spark more researc
interest in the evolutionary process of asexual
seed production in flowering plants.
Researchers believe that apomixis alone has
the potential to revolutionize agriculture in
both developed and developing countries in the
twenty-first century.

Genetic Basis and Molecular Control of
Apomixis

The qualitative process of apomixis includes
elements of genetic analysis. Because the
majority of the apomicts are not significant
crops, molecular attempts to elucidate the
genetic basis for apomixis are unable to explain
unexplained J)henomer}a. Gametophytic
apomixis and polyploidy have a well-
documented relationship. The identification of
apomictic events in diploid plant populations
issociated apomixis from the absolute
requirement of polyploidy. The genetic control
of apomixis, according to some experts, may
not be an autonomous feature, but rather is
brought about by changes to the sexual
system's temporal and spatial epigenome.
Apomictic species have su%prcsscd
recombination; however, the genes that control
the various components of apomixis have been
identified, and sequencing of these loci has
revealed a number of genes that have the
potential to play critical roles in apomixis. The
apospory-specific genomic region (ASGR) of
Pennisetum was identified using random
amplified polymorphic DNA-based analysis in
both sexual and apomictic plants.
Epigenetic Control of Apomixis
The diverse developmental processes and cells
involved in apomictic mechanisms suggest that
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IMPORTANCE OF EXTRUSION
COOKING IN
NUTRITIONAL SECURITY

Introduction

Today’s lifestyle is greatly transformed from
those of the past. Limited free time has brought
a lot of changes in food preparation and
consumption habits i.e. modernization and
globalization has made people always run in
haste just for nothing. They have no time to
cook their own food, especially during
mornings. Nowadays consumers prefer ready
to eat or ready to cook food with nutritionally
rich and therapeutic benefits. There is an
increase in demand for non-meat, high-protein
products. Thus to fulfill the demand of
consumers, extrusion technology is used.
Extrusion is defined as a system of pushing
mixed ingredients out through a small opening,
called die, to form and to shape the materials.
The formed products are then referred to as
extrudates. The first extruder for food
processing was piston and ram type extruders
for processing meat and sausages. In the 1930s,
a piston extruder was replaced with a single
screw extruder to design a continuous process
instead of the previous batch process. Later in
the 1960s, twin extruders were introduced. The
increased potential of a twin screw system led to
a diversification of options in food extrusion
that expanded into a large variety of new snack
and cereal products in the 1980s.

When temperature above 100°C is applied
during processing then the process is known as
extrusion cooking (or hot extrusion) used to
produce a variety of shapes, including rods,
spheres, doughnuts, strips, tubes, squirls and
shells. Typical products include a wide variety
of low density, expanded snack foods and ready
to eat (RTE) puffed cereals can also be
produced by extrusion cooking. Cold extrusion,
in which ambient temperature is applied, is used
to mix and shape foods such as pasta and meat
products. Low pressure extrusion, at
temperature below 100°C is used to produce

products like liquorices, fish pastes, surmise
and pet foods.

MAMTA KUMARI
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Food processing at high temperature has always
been a challenge, as it leads to deterioration of
nutritive values in food due to high temperature.
In order to overcome this problem, extrusion
cooking is preferred, as it owes low processing
cost, high productivity, significant nutrient
retention and minimal processing time as
compared to conventional cooking. Extrusion
cooking is a high-temperature short-time
(HTST) process which inactivates enzymes &
reduces microbial contamination in food.
Extrusion processing operates at relatively low
moisture, which reduces the quantity of heat
required for cooking and re-drying of product
after extrusion cooking.
Extrusion cooking is highly versatile as a wide
range of products can be produced by changing
ingredients, extruder operating conditions and
dies. Extruders can modify proteins, starch,
lipids and other food materials to produce a
wide variety of new food products.
Importance of extrusion cooking in
nutritional security
Extrusion cooking involves high temperature
short time (HTST) retaining, many heat
sensitive components of food and minimizes
nutrient and flavour losses. The less
deterioration of nutritive value in food is due to
certain changes that occur during the process of
extrusion cooking. Major changes occur during
extrusion cooking are changes in composition:
Extrusion results in changes in the chemical
components of food. The changes are described
below

Changes in dietary fibers

Changes in proteins

Changes in carbohydrates

Changes in lipids

Changes in Minerals & Vitamins

Changes in Anti-nutrients

Changes in Antioxidant and total phenol
content
Dietary fiber
Fruit and vegetables contain large amounts of
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ENTERPRISE

Dairy is a business enterprise established for
the harvesting or processing of animal milk
mostly of cows and buffaloes but also from
goats, sheep, female yaks, mares and female
camels for human consumption. A dairy is
typically located on a dedicated dairy farm or
in a section of a multi-purpose farm or mixed
farm that is concerned with the harvesting of
milk.

The word dairy refers to milk based products,
derivatives and processes along with the
animals and workers involved in their
function production. A dairy farm produces
milk and a dairy factory processes a variety of
dairy products.

Milk producing animals have been
domesticated for thousands of years. Initially
they were part of subsistence farming that
nomads engage in. As the community moved
around the country, their animals
accompanied them. Protecting and feeding
the animals was a big part of the symbiotic
relationship between animals and the herders.
With the industrialization and urbanization,

DAIRY

supply of milk became a commerci
which specialized breeds of cattle being
developed for dairy as distinct from beef or
drought animals.

Initially more people were employed as
milkmen but it soon turned to mechanisation
with machines designed to do milking.
Historically, milking and processing took
place close together in space and time on a
dairy farm. People milked the animals by
hand on farms where only a small number of
animals are kept; hand milking may be still
practiced.

While most countries produce their own milk
products, the structure of the dairy products
varies in different parts of the world. In the
major milk producing countries, most milk is
distributed through the wholesale market. As
in many other branches of the food industry,
dairy processing in many countries has
become increasingly concentrated with more
efficient plant operators along with their
workers.
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CHALLENGES IN THE
TEACHING LEARNING

This article tries to address the issues and
challenges in teaching and learning.
Technology and teaching trends have
changed very rapidly in the last few decades.
It was observed that teacher training
methodology has not yet evolved at the same
rate as information technology. As per
findings, the teacher faces various types of
problems like classroom discipline, family
problems of students, and less time spent in
the classroom teaching teacher because of
extra clerical work given by higher
authorities. Nowadays, creative and
innovative education is in demand for the
21st century which helps all around
development of students and teachers as well.

INTRODUCTION

Education is as old as the human race. It is a
never ending process of growth and
development of an individual. Education in
the real sense is to humanize humanity and to
make life progressive, cultured, and civilized.
Father of the nation, Mahatma Gandhi once
said., "By education, I mean all-round
drawing out of the best in the child and body.
mind and spirit".

Modern age is an age of media and
technology. It has reduced the physical
distance of the world. The events of a country
affect other countries. All countries of the
world are either developed or developing and
interdependent. NEP 2020 aims to deliver a
high-quality education to help India's
economy thrive. The new policy aims to
accomplish three primary goals in the
education system, from elementary school to
higher education: maximum quality, equality,
and honesty.

ISSUESAND CHALLENGES

According to National Statistical Office
(NSO) data, India’s average literacy rate is
77.70 percent, The male literacy rate stands at
84.70% and female literacy stands at 70.30%

Kanchan Pawar
Ph.D. Research Scholar

(2021 figure). A literate person is a great asset
to the nation's development. According to the
National Survey of India, the literacy rate of
India in 2022 is 77.70 percent. The Literacy
rate in 2011 was 73 percent, a level well
below the world average literacy rate of 84%
of all nations. India currently has the largest
illiterate population.

For the 2022 collected data, it was assumed
that India's Literacy rate would be 100
percent but due to COVID-19, this could not
happen. The Pandemic created a lot of
challenges in the Indian education system and
badly hit all the nations in every aspect.
Schools were closed due to COVID-19 thet
brought significant disruptions to education
across the world.

As we have observed that there is a wider
gender disparity in the literacy rate in India.
The census provided a positive indication that
growth in the female literacy rate was faster
than the male literacy rate, which means the
gender gap appears to be narrowing. In the
real situation of the education system of
India, the country is trying to achieve a 100 %
literacy rate, demolishing gender disparity
and trying to give quality education.

The top most issues are:-

1) Lack of knowledge

2) Quality education

3) Caste reservations and paid seat

4) Unemployment

5) Structured curriculum

6) Lack oftechnology

7) Costly higher education

8) Access to education

9) Improper Infrastructure

10) Unawareness about the need for
education.

The overarching issues concerning each level
of education in India are quality and
pertinence. Recent advancement in Indian
management has made this an especially
suitable time for corporations to commit to
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3D FOOD PRINTING

3D printing or additive manufacturing is a
process in which we create three-dimensional
objects through a layer-by-layer method.
Objects can be produced from any 3D model or
other electronic data source. 3D printing
technology began in 1984 when Charles Hull
invented the technology called
stereolithography. In 2007, Cornell University
introduced the printed frosting Nutella,
chocolate, and processed cheese. In 2014 3D
domestic food printers were introduced.

Steps followed in 3D food printing:

. Modelling

. Printing

© Finishing

1 Modelling: Additive manufacturin

- r
takes virtual blueprints from computer aids ang
slices them into digital cross sections for the
machine to successively use as a guideline for
printing.

2. Printing: To perform a print, the
machine reads the design and lays down
successive layers of liquid, powder or sheet
material to build the model from a series of cross
sections. These layers correspond to the virtual
cross sections from the CAD model.

3. Finishing: Printing a slightly oversized
version of the desired material in standard
resolution, and then removing material with a

PRIYAMBADA GALOHDA
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higher resolution subtractive process can
achieve a higher resolution.

Types of manufacturing in 3D Food printing

1. Subtractive manufacturing; Itisatype
of manufacturing in which any piece of raw
material is cut into a desired and final shape and
size by a controlled means of material-removal
process.

2, Additive manufacturing; It is a type of
rocess in which the product is produced by
ayering method in 3D.

O Principle and working: The basic
rinciple for 3D printed foods is solid freeform
abrication. It is the ability of food material to

hold and produce a solid structure without

getting any deformation and its working
principle is based upon the same as that of other
rinters i.e. inkjet printers and laser printers.
he injector places the layer as per the dcslign
sent from CAD and the g,ottom layer quickly
solidifies to build more layers on it.

Types of 3D Printing Technology:
There are three broad types of 3D printing
technology;

Selective laser sintering (SLS)

Hot melt extrusion

Binder jetting

(] Selective laser sintering (SLS): Hot air

or laser move along X to Y axis to fuse powder

particles so that they get bind together and form

a solid layer i.¢. into a 3D structure and cach

cross section is scanned individually for fusion

of all powder ingredients present in that cross
section.

. Hot melt extrusion: Melted material or

paste like slurry is extruded out continuously

from a moving nozzle and welds to the
preceding layers on cooling.

. Binder jetting: Each powder layer is

distributed evenly across the fabrication

platform and liquid binder sprays to bind two
consecutive powder layers.

Application of 3D food printers

. Chocolate industry
Sugar based products
. Food supplements
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In the ocean of only a few options, we often
drown in disappointment forgetting, we still
have an OPTION B, we still have a direction
to row the boat of our life.

There are phases in our lives, when we feel
stuck, we feel like we’ve come to a dead-end,
as if there is no way to go. For times like those,
we have our ‘Option B”. Sheryl Sandberg very
subtly takes us on a journey through adversity
and the destination is happiness.

The book is about a woman, whose life
brought her to a sharp unpleasant turn, a wife
who had lost her husband, a mother who had
innocent little kids with no father to look after,
she is Sheryl Sandberg. This book is about
how she dealt with the trauma and how she
bloomed through adversity.

She talks about every stage one goes through
when there is any kind of adversity, be it
*Kicking the Elephant out of the room’ to
*loving and laughing again'. With each
chapter, you see yourself inculcate something
in yourself that takes you out of the pain you
are in, There is no scale for pain and everyone
has a pain the other can’t experience, but even
then the healing process 1s the same, and this
book is that healing we all need.

OPTION B
(BOOK REVIEW)

RSVIKA TRIPATHI
(BS22MENDO1)
MAA Enplish [ACARSS)

We are often so engrossed in our pains and
sufferings that we forget we have people
around battling through their challenges. Each
time we hear someone’s experiences, the
inspiring threads from others' stories weave a
little more inspiration within us. This book is a
beautiful creation which has the stories of the
fighters of real life, whose names are unsaid
and unsung; this book has all those knacks that
you need to get out of that stagnant
environment where you are stuck.

What makes you more involved with the book
15 the journal notes Sheryl shares with us. She
not only talks about how important journaling
our feelings is but she also shares with us
exactly what she felt, how she was dealing
with her struggles every single day.

Sheryl says, I learned that when life pulls you
under, you can kick against the bottom, break
the surface, and breathe again™. This one line
summons that hidden strength in you, makes
you want to get up and stand again.

*‘OPTION B’ is one of the best self-help books
I've ever read. It is as if with each page of the
book, you too are evolving, building
resilience and eventually moving towards joy.
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IMPACT OF COVID-19

Covid-19 has caused significant health and
economic risk to many developing and
underdeveloped countries. Many
underdeveloped countries were unable to
cope with these crises due to lack of resources.
What impacted most was not Covid-19 but its
aftermath. It had a huge impact on the Indian
economic system as India’s GDP shrank to
7.3% in 2020-21. Tourism was one of the most
affected sectors due to travel bans and the
closing of public places. Almost all sectors
had been adversely affected as domestic
demand and exports sharply plummeted with
some exceptions i.e. Amazon, Flipkart and
other online businesses where high growth
was observed. Pandemic disrupted global
food supplies also. Due to the lockdown many
people became unemployed.

It had a major impact on the education sector
as educational institutions were shut down
due to pandemic. Initially, the government
decided to temporarily close the schools to
reduce the impact of covid-19 but later, due to
increase in rates of infection schools and
colleges were closed again. Many online
platforms emerged during the pandemic
especially for educational purposes but due to
unavailability of internet and other resources
these facilities were unable to reach the poor
section of the society. Due to the sudden
change in the education system students as
well as teachers were unable to adjust quickly.
Many low budget schools and institutions
were shut down. Although many webinars,

KANIKA CHECHI
B.Tech. (FT)
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online lectures and digital exams were
conducted, these were not available to most
students all over the nation.

Covid-19 brought many changes in society.
The outbreak also provided cover for many
illegal activities such as deforestation in
Amazon rainforests, poaching in Africa and
created economic fallout. Due to lockdown
many entrepreneurs emerged. People grew
closer to each other and focused more on their
health.

Studies indicated a decrease in environmental
pollution as there was significant
improvement in air quality in different cities
across the world. In China, lockdown and
travel ban resulted in 25% reduction in carbon
emissions and a 50% reduction in nitrogen
oxides emissions. The Central Pollution
Control Board reported a significant drop in
noise pollution in many residential and
commercial places of Delhi. Due to country
wide lockdown, the government restricted
several industrial activities due to which water
quality of rivers including Ganga and Yamuna
was improved. Due to restricted motor
vehicles air and noise pollution got reduced.

There were many positive impacts of
pandemic as during lockdown digitalization
and consolidation of the healthcare system
was enhanced. People were motivated for
helping others, for performing social services
and started working in collaboration for
research, medical science and social welfare.
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YOUTH AND POLITICS

For political systems to be representative, all
parts of society must be included. When young
people are disenfranchised or disengaged from
political processes, a significant portion of the
population has little or no voice or influence in
decisions that affect group members’ lives. A
key consequence is the undermining of political
systems’ representativeness.

To make a difference in the longer term, it is
essential that Young people are engaged in
formal political processes and have a say in
formulating today’s and tomorrow’s politics.
Inclusive political participation is not only a
fundamental political and democratic right %ut
also is crucial to building stable and peaceful
societies and eloping policies that respond
tothe spe of younger generations. For
young pe equately represented in
political ns, processes, and decision-
making, ang icular in elections, they must
know their and be given the necessary
knowled capacity to participate in a
atall levels.
arc obstacles to participating in
tionalized political processes,
an rapidly feel disempowered.
elieve that thei

new formal decision-making procedures. This
can destabilize democratization and accelerate
conflict dynamics.

People between the age of 15 and 35 constitute
youth. Those in their teens among the youth are
said to be of tender age. Th? are not considered
experienced and knowle %eable enough to
understand the complex world of politics. That
is WIR’ some people believe that the youth
should not take part in politics. But when the
government reduced the age of eligibility for
casting vote from 21 to 18, the message was
quite clear, that the youth should actively take
part in the process of elections whereby the
candidates are elected to forn
the state as well as center.

India is the biggest demoera world. The
real power lies in the hand le who
elect the people who rule th ¢ basic

principle of democracy is that'i
wide participation by the peopl
entage of voters out of the tol
1e country, the stronger is the
because the mandate’ g
would have a popular s
1€ age of casting of vote
has broughterores ¢
I active p

ich hac
quite
era. Th
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MUSIC: A STRESS BUSTER

“Music has the power to heal, transform and inspire and we have the power through deep
listening to increase our intuition and self-awareness.”
— Andre Feriante

In this hustle bustle of everyday life, stress has
become a part of an individual’s existence
whether it 1s work related or conflict in their
interpersonal relationships or any other, people
are always stressed no matter what the situation
is. They seek medications or tend to use drug
substances to get temporary relief from their
daily life stress. To get rid of the unnecessary
stresses of life, a tﬁcrapcutic remedy called
Music comes into the picture.

Music has a soothing effect on the body and
mind of the human being and has the abiﬁty to
heal the deepest scars of a being that even
medicine cannot. Music has the power to
entertain and to heal and plays an imFonant role
in improving the mental health of a person.
Researchers have found that music has the
ability to relieve a person from any type of
psychological problems like stress, anxiety,
depression etc. and it is also a great factor in
enhancing memory and focus of an individual.
It is often seen that whenever we are feeling
stressed or upset over any situation, listening to
music pacifies our soul and mind. Music is
something that hits close to our heart and helps
us to cope up with our daily life routines.

Music works as a healer of stress. According to
WHO "Stress can be defined as any type of
change that causes physical. emotional and
psychological strain". Every individual at some

oint of lﬁcir life is exposed to stress which can

e acute or chronic. There is a natural process
behind stress response. Stress has a biological
cause, due to which our body releases specific
hormones. For example: When a person
encounters a dangerous situation that puts him
in a tight spot with no possible solution, his
body releases a series of hormones called
adrenaline and cortisol. Adrenaline increases
the heart rate, blood pressure and boosts energy
whereas cortisol helps them to deal with the

perceived threat. There are some limitations of
our body's stress response system. Once a fight
and flight situation is passed, the hormone level
drops and returns to its normal state but there are
different stressors that are always present in a
person’s life that causes stress because of which
the person is always alarmed. That is why
overexposure to cortisol and other stress
hormones can lead to problems like anxiety,
depression and more.

For ages and ages, music has appeared to be a
powerful tool for stress relief. Listening to
soothing calm music or to any personal music
genre is said to have an appeasing effect on the
person’s mental health. There are different types
of music that a person can listen to-- like slow
music causes feelings of nostalgia or sadness,
upbeat music can make you feel positive and
optimistic about yourself, faster music helps in
focusing and can also cause feelings of
excitement, Music artists produce the songs in
such a way that a person can relate their personal
feelin%‘s to it thus making that melody close to
their heart and whenever they are in any
stressful situation they can relive that
pleasurable feeling after listening to the song.

There are ways by which music can help in
stress management. To kick-start your day listen
to some classical or instrumental music as it will
keep you calm and focused and you will have a
low stress day. Even if you have a long day
ahead, the fresh start of the morning with your
favourite music will keep your body and soul
refreshed for a whole day. Second, while
studying or working we are often distracted by
our own nonsensical thoughts which make our
mind go haywire. We let the negative thoughts
spoil our whole mood for studying and working.

or this, create a favourite playlist of songs, they
can be with or without lyrics and listen to them.
We will see the effects just a few minutes after.
Third, losing sleep is another problem caused by
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JATOLI SHIVA TEMPLE

v

There are various ancient temples in India,
which holds lots of secrets. Devbhoomi
Himachal is known for its temples and holy
places. One such place is Jatoli Temple,
surrounded by amazing mountains and old
villages. If tourists want to see a grand and
spectacular temple, perched on a hill top then
Jatoli Shiv Temple is the place to be. Jatoli
temple is a divine shrine that is dedicated to
Lord Shiva. Jatoli gets its name from the long
Jata (hair) that Lord Shiva has. It is considered
as Asia’s highest Shiv temple, this shine is
indeed an architectural marvel. Jataoli Shiv
temple is the highest one of the famous holy
destination in Solan, Himachal Pradesh
Devbhoomi, which attracts a large number of
pilgrims. Itis only 08km from the Solan city.

The height of this temple is around 111 feet. It
took nearly 39 years to complete the
construction of the temple. The temple
building is a unique piece of construction of
art. It is believed that Lord Shiva came here
during the mythological period and stayed for
some time. Crystal Shivling is installed inside

KHUSHBOO SHARMA
MBA, DEPARTMENT OF
MANAGEMENT

e o »*r

the temple. The cost of this Shivling is 17 lakh
rupees. This Shivling is made up of
transparent glass. This Shivling is very unique
and beautiful. Crystal beads are considered as
a symbol of positive energy. This stone is first
to attract the sun’s rays and give them back to
the devotees around it in the form of positive
energy as blessings. Here, at the time of
sunrise, sitting near the idol gives different
feelings.

Statues of various gods and goddesses are also
installed in this temple. There is a sculpture of
Shesh Nag also. Apart from this, idols of Lord
Shiva and Mata Parvati have also been
installed there. On the northeast corner of the
temple, there is a water tank called *Jal Kund’
which is considered as pious as the holy river
Ganga.

The temple is beautiful; the
environment is serene and a great destination
for spirituality. The peace you feel here has to
be experienced, to be believed. You start
contemplating the purpose of life or your
existence on earth.

Page 67



g “Jpfd gH fFawt Igerur &t 8~
e sl dret A B & foren g v g B wmEa Ty gl et garewo 34 &
FHF W TEa ¥ 7 0 St W gt € Wte @1 g2 A §  gETa § o @t
dEATus AN EAE | TS S e e A &
I A s Sra g, @ frem
R e A mEE A € | at e ¢ gwdifers 2, =6t 9t e w
ol g T g e &
formd g oA and gE @ A # | 1 wita 7 &g off el g, & fRw =l
TF b G B g at 3t =7 ot e Agat
foferht & agA T & | dire ofFRufR o wae 8 ST
g g @ il &1 wepta & o @
T W B9 S A e B, s
il §HR E 4E 7 gAR Y EAIE | A w2 TS § e U 9ve S oet U i e el o1, g el o,
wa S 1 A g & o Iy Al 4, 3 oR U dw, firdt 4
ot foigrt o2 T E | R W H A & S & §8 HeHl aTg agl T8 af g
w1 g el gl Sl e uw e s d oA, BT BIE Ug T 15 5 Hiora! & A,
TRA YR DA | 3R e e it wuE ¥ gy gut sl e g e
St 9 EEE o W fEaEm R €,
W 1S 51 Wt 7 10 Ay wWa T T A S W U A S dl TS ged el
foteeft & e sy S &1 €1 Fgd St | YT F Ty B i g weitadt | e T dor i e,
it Feits it @l #1 gaw o He,
STEIT T Bl 2TE wer fefetil 1 B3 H S|
#t. 7 (3T Fiae HF THT)
wyH Y LEICCTe T
#, T8 (3reTe Fiew 3w THHEe )
"HTSATS! T Hoera”
HTFATE! & WeleTd Y@1 34 e G 4,
R i & 2l A AR R gt
Tt a1 @ e B il
mﬂmsmﬁ'“;?%ﬂﬁ?ﬁmmt 6 o) aren & B S e B
TS BT Haed UE1 Bl S 98 gee I ERE TS P AR TACH FTER G,
il 3T € o ol e BT | T ot = ferm & ot wad ae JuER 4,
i AT @Y FET S 6 e T |
STATE ) 31 Tererd ! 9 T fd o @ Aty of siw et 3,
it ufvard (3T & T @ amree ) 3 s 9 el & wad S wdl F
FIE T & T I T |
STTS! 1 Heerd U1 o ARl 3 W SE g,
HF S 3 ] & O | el et T @ o g e o g 2,
aa it e e g, E e i o el g,
T &1 Heferd Q@1 9 gaeil B wed 4, :
o wffe 7€ 3 foreh o enf 1 e 2 b bt R ol
S ] e
HTTTdl &1 TeferE YR 9T YT w & I
ﬁ#mﬁaﬁ'ﬁrﬁﬁmmﬂiwﬁmﬁrl I S A & A FIE A ATl B |
owafE=o Tt
0% (o@Ta e 3 TgHe )
BEILCTE A T

d1, TB (ST Bt HB T )

Page 68



“fparal &1 Hga”

frare gat 1 < 1t ff g & en YT ST SR B ATH BT SR B E | fpae eadt S g i
e fordht i Rrarch 81 37 ey 80 <1 &1 98d IR1 I1H 5651 X U6d 8| ¥d  Slad,
giafifdt # argsdt €t 8, ot st R &1 fvae it € | omet uge g9 s g & /g
Terd & | Fifes fo1 4 & $1S He A8l gidl IR oed gH fhdral 4 Surg gg , 3= areqaf
B A TS | Fobaral 1 Al o8 4@ ST al | o eHRT 81y UTH X g ek HER 4 AL B
RN S | e AU 950 $& He- dled 6, 99 36 Y P (AU gH SA oI sHITST |

WAMUDR
ﬁ.%ﬂ&ﬂmmﬂa TE THHTA)
uuH

“fe=dt yTaT HT HEw

o=t v & wiew b a1a 3% ot Rt wRa o Tvds et &1 1 el § R $6 8 a9 I WRd o
AR TR U I &9 H it I arett wmen ¢ | fe=<t gridia v uftar & sfeR airdt 81 =i &t
o4 g8t faiwar ag § i e o s ordt ¢ gl foreht SR ugt 2R ot €1 ot 3= wmamaft & T o =gt
21 faivey ool & ey o o o & 3MyfAe SR A o1 ARl 65X URA & & @ Tl & Al & aR
Ao et aeq # nfferi nega $ed € ok sfiet e wue iae #Xd g1 S en e arf s g
o & SIS aa- ot & T sarer Ugl forar ik gt averd € fe<taai & Suan e g1

= Rk v 1Y afe Rl o g1 WRa & A U g A P oSl e W S Ihd & SR W
P TGP Pl T -5 Sursdl aeb o o GHd € | HRd & @it Ht o 3l 1 g v & w9 o
SIS T B U | oSl H1uT HRe 3 oA 7 U s g1 81 HR & 1T s A €t 38t W et
SEHTA HYd 2, F11e T8 Ud e HIWT § 7R SHPT SaHTe i1 S5d S 2|

Hed o =) & e aga a1 72 € e & aiifes get uv 70 | 80 wird & sl Aet o €1
SR 38 WaTe B gl dl fewdl o g agan 81 =<t wivem 7 wurer v Tt e usar 8 | get de
& gfaron va & ot of fE fpe S &t diva oa & 1 vRa & siftieter anif Y g @
BN P aoig A 3¢ aa o FgH & it e T gt | aga wR & fae wpe e oft aga st
e S aid & | TR weal Bt HRAR §1 59 HINT # Hiasi #) Tt i A e fobar o el g
SR ST Y e & o Rt ot ey st 76T & &t e e feege ara & R s e wifia &
1 8 1 T8 TS WA AT 3 T S P S0 B S drell e 26 Sud HIe &4 T8

i
fe=l T Uil T A YRR Bacl] § SR I8 YT 84 3R 311U Ueh G H Holell S Sy Fepell g |

wgfazmt L
ﬁ.w&mqu@aﬁj
Ty

Page 69



"Y' B FE”

HioH 31 aidl U agd 93 THT 8 1 §HR &% YR H ufafé Hiem sa-r el giar s fob a2 gu HieH
Y EORT E T 1 Ue R 1Y | 1o &1 gaidl & ISTe0 68 gHIR ST a7 g9 031 & €1 3@
) e €1 9 o 319 BR) 7 8 83 A EF &) gafd) Bd €1 U Siiehs & SIaR 8N 39 WRa o
U 936 RIferas @i 4@ Eid €19R I7E | 20,864 T @1 4@ & SR HG 81 91 81 1 Hadb
forEieR g0 W g 188 HoH &1 gafg g § b1 g Fiifds HIeH I 86 @l 98 &l 98¢ ded ¢ |
I B ERie- o U1 W S STUHT T & [94q 1o O 9619 $1 g1aT ¢ | 89 @7 HioH St saigl &
Y Gy 3o U Bt ot gafdt R 78 €1 8 Hio @t aafdt @ A & forg I ge & Wi @ et
gt g @11 Ia1 g1 Suet urelt § o= =nfg foraen fos g0 anmawgedn g1, SR @ STl g1 1l g9
RIS EHI A Tohd & | TS 30 TR e’ H @1 aa s ar MU 39 3 oReed He & faar ged
€1 B YIS &1 T H1 F1eT HieH & el 1 & fhdl Y& & g S Tifet F4ife g7 an
o & 1y 1Y 1o O] ot ot wafdl 3 ¥R ¥ | g Al ) e aefg SR A Ugd 98 G afee
fF T s g AT Y@ S WA & | a1 HivH g1 9aig &ed € Sa4 v 8 9 9 fea
TREXHE] 1 U UR ST © 88 HIoH &1 98l 161 &1 ey adifes HioH & fam1 g9 Sfifad 721 8
Hehd HIoH GHR oia- &I i o (o7 e ahe! Haggdal gl

Tt ot

G A"
Fatm e Ft afd:
U w9 R FHAI ST W Fer 4] & e ved do & 9 96 Wil | < 0 ) O SR & ure

el

BT B TR & U 7@ 3 gdferdl S oA R 130T HE e R | @ Pl Eg Ph
R IR 1 e T | e 4 of SR e R I B FwR e | R 1 IoTd THE FIR B W W
JBFUREH B | IR &YW FGES & o W UE B IR B 3R I B T B IFHT 3T
UIg BISWIeH & g edf ST U o | dieal oH- 9 et g iy | TR, &R 3R iia &1
01 S IO B RR 3R 716 & Ty a1fcs IR &1 FH 101 daR g1 91fet | die &1 g1l & wer
AT e T B gl Y riferat U R & e gt IR stk SRS i e e it o gt
| FER B = HUR SHIBTR BT TR A1 U & 7S W AUT gel 6 4§ ol gl 9ey | 39 RIF W
&1 HTHR T & a8 g UR1 @1 HiX e i a1 ud fafd ® S 9 21 fore wwa o e

WW?%WE&W T TASE T eeep YT ST 918y
THT & TTH:
T TG YT 3R gaerdl 1 g2 el & | Falt S5 & Yo yare ferss &1 3k g | TeHmar 3l

fendrHafg g1l § | 98 3 B-ifadR g &l ¢ | YTRIg S 3 &) frarid e 8 | aoH g &
o Her® & | e § fifsa oreamal & fow a5g Suanht 81 559 e 3R 4 Holgd 81d & | Fod 3R
Wﬂﬁﬁﬁ;ﬁ?%ﬁ%lﬂ%ﬂﬁﬂﬂﬂhﬁﬁ?%ﬂﬁ@qﬁmﬁrﬂﬁ?mﬁhﬁﬁw
EERERRRIE

Jfefazmt
.8 TYH AR

Page 70



sraluniversity.edinin EUVOICE | 134




ﬁﬁlﬁ?ﬁ,ﬁ%&qﬂﬂ_ﬁﬁlgﬂﬂ,ﬁﬂ%ﬁmﬂgﬂgﬁ!

“HO & T TRT”

HOA 7 T ST, HOAT H T ST, HH o fH T o, T A1 S, S1erd &1 U fu o
Tt e AT Hae], iR e gl s EsT |

A3 HI Tl FdTd e, 9eH H gl dl e A 38Ta
TE fewia QT gaH @1, o 6l § (] Juied O gae @i

S U1 S & UP | U UNTe &1 oXE 164 &, Hdl 36 HH HR UrY H TgI 91 sargd 1 &
i ¢a e g |an |

EEIRIEIHE|
“TY a1 Bt HET a1 B JATT"

HT 1Y, 37eb forg fora1 aiell 3o+ & &, Haae! 4t 59 Aaadl O sH gHaTH agial g o fam it
T & &H, Oi- BT HGAY AT g §AR MU IR g8 @ W & (Ml aTa st al g o fa= &g i

?ﬂ@mﬁ% . . .
ot <t ora B vt IR I Srett yrt off, 3R oot 3ot @l 81 T €, o e o O Sl Fredt

ged W ZE Rl aw ot A ereht 4 S R ST R S o Y SR 4 3R 3t ot adt Seft @
s YA B H Og1 ad A TS § | 3R 3@ O S B, o Ule oo i o9, § (U U 1 a2l g,

AR gEEa® Fea =
ﬁﬁ%ﬁw?&%ﬂ%ﬁ%mﬁﬁn’fﬁtﬁ@mq&‘mm%ﬁ%ﬁﬁﬁfﬁmm

I TG b1 ool cif ot T Te] ari)
ﬁaﬁﬁmﬁ@ﬁﬂwqﬁwm

www.eternaluniversity.edu.in EUVOICE | 135

Page 72



A3 feags fiy 7t ...

wg 3+ 599 A 39 ...
HE fog wiser 7S /it wa ...
&H AU & &H AU,
feg #3 g=r feags fRw #t ITge |
e W AI 3 iy § g,
GTa" © Ha feg widar 25 it fud |
H3" & foet 59s At 2fem,
feg afg 3 g foggs iy it &
filz #t =g =@ dfanr |
fiig 5g 3 =57 wios Sz
HIT3' T IfgE B8 wHE'S Sefenr |
&H HY 3 &H qugEr
feg Az g feags Ay it FogT ...
fag #t fosr I3 srfemr,

8 swe feg ‘dor o mfas urfewr |
€8 7t 31g o wrfos 7 T yarm 7 F@rfer |
feg /3 it & o T yorg A sarfemr |
wan A3t § H5Us A e |
A& fEAoest IvR g s daae g= A= |
&H JY & &H AUgE
feg Az g9 frags fiy Ft a8 ..
99 feg § J iy =@
it & ygra9 A3 HA'Y feg 258l
H3 7t 2 596 werd, 99 fig 595 wigRg It 98

ECIEIOLES

a2 ggs I I a8,
Furet faR fagrfemr I2ar !
yarg, Aus w3 & fiug,
3 feu 7z 3w @ g=fowr 32T
3 foaat & fa@ merfior O2ar !
forg Aae g e g !

&H 73U &H AU
feg Az g feaas fiy & soge ...
A3t & g9+ goge
oI e J fipyg 738
GIst 2 ft 59t § g
A ARG & wid =g
99 fea & == i S/ge fimig |
Gorz Izafeas
&H AU & &H AUgE
feg Az g9 feags iy 7 agg= ...
A3 T & SISt aHs
for o d! < d9al ATS
wH Sga & 99 F gaTr I fawrag
A3 it 2 g9 a3 gue
A A3 2 5ISt 91 A=ar
et fiestt Fegar g==ar
&H HY & &H AUgE
fag Az g fegg® iy & so@= ...
&g da
WH.B, (Wragw) UATHE!, IerufasT
BS22MPB007

feo 5o fa 3 i 3297 !
fimrg &8 g & dIE wnEl,
feg udmit & wre fasrfimr 32T |
3 791 35 A St 2,

5 Ao gErfeny J=ar |
v grdel 3 Fet 8RS,
frrs fog yarm fifsrfeowr 32 111
EICHELC)
=2, fa@isdta, Iagn

www.eternaluniversity.edi.in

Page 73

EUVOICE | 142



O

A3 gy frags fiw 7t oA 99 & HaT ...

i3 e e i 7 7 A 3 B R 6 6, < SR e
. . . e fraz vaedteraH e
feg g 3T iy F S A HIT 3 T8 d
H 37 B o 3 3 e e B 7 o el Wimﬁ:ﬁ:“ﬂ“'
A e e B R & i g = oo o 353 B 3o, o v .
fifz 53 3 ‘5z Afog’ gerfowr LT
o 0 o Sy o e ﬁa_%:a?égmeaﬂ?séﬂ?ﬁ@'a
N R g g PR 0S" 3w, IR € L o Qe
faa it 91d 98 AricE 7" T 7w H agrenr ﬂ?ﬁﬂ?wﬁﬁrﬁ
HI i & it A fig as o
e e O o6 e ATEET [a9 1S A,
fiet =gt fog g@arat favrg | mﬁ*ﬁm@.
3 o fraers fiu @ 7 fimrg Fge U9 Gl 9o 9 & O
e aeaﬂﬁh?&?sgafe%ﬁ*éf
2 foge @ 998 dO AR SR
R gana'aﬁfmﬁ
. . it e
ECCE
o & o1 e e B oF 3 e fRIT (AR
e O BS21BCS013
fog #f == H € FHies-daE ..
EELLIFE Gl
B, (Wadw) UAmer, sarufosr
BS22MPB007
AT fiprd wiftmmue
w2 fow feg afge, miow 3 favra 7o Gga o €51 3 ==t
gar & 7 A9 3 fmg FeAME Gt & difow ‘g T3t
Aigw &% I5-HS o dfde gide §aa' § fimrg &8 A9 ‘fiHe Aa' At
fe8 o 3 9d ygel A9 § afde F3< T WAl @I T fed Afgara A ...
A @It & wrger wiar <99 I aAd W3 AuTS ag
A 89t T fos uet g5 =8, fo@lada, 791 e
Fg-ad fHoag W& o BS20BA045, BS2020BA057
st ‘5 wlE mat St & e
www.eternaluniversity edi.in EU VOICE | 147

Page 74



fanms wiess wiftmmus feen
eddedt ‘I e S ¥2 99, witpue & Ad 53 i,
Aogg e SR aa, A3 S ug | Hg st @ nig e 39 |
ad ugTg &d1 99 g &2, I & = § fimrg frg 7 |
g939 3895 & fans 2| e ity AR 9 & & W |
faArs € we ‘g 28t iz, ‘TS A ugee s fem v 3,
fa wea S &7 &1 | TodE Usesc I o |
Y3 dare B9 i fams &, ‘I93F AS’ & 5T Ao uFER,
f5 Fgard © WaFe Jf &t Ht | fenrages et e AHEER |
yfgeg 51 5 nr I8, ygge T fegs’ T Sya g4,
T8-0d 82 d AE 2 IJt W | gfon ‘g 392 & IF-Ig S Ja |
Fadt I A EATS & J dea I I wtmmis € Hee &8 59 8 392,
AFS’ ‘G UFe =9 <& wige & gE-g | wdl 7 & FgIFHE € Hee S aae |
S I8 oG T UIG HIH IGIT 7 ‘SfrieT AT’ 95T & 52 fime &5,
e fans o5 €t afe Agar ? f12 St dis ag faor 92 fal 58 &5 |
fHet fog fars € 9 89 7r=d, HEE AH e T wiEeH § e S WS,
Ja &= ov g & g9 Ifa=d | " frar@e Be 341 IfJe & fes-ar3 |
fi® S5-a9s Adard’ & 99 &, ‘fing AT’ & W3 d=g< AL,
fars &S S g AH AT & | ygfag @ dae, Goa e dR T 391
I3 foAs eR fams & I8 2, ‘THfEEd AW =M 3BT ERT AH-AN,
3t 3t 'agt ‘3 e S 5 @ @ | HTT" &df uF GIst 519,
ey A gt 7 v O 8 5 BRoR |
.2, folsdla, 3o S witre g2 & HHES T34,
BS20BA002 TaE &5 s It 59 Rt g2
P AeG3 U o 50 392 & 36,
2 & frnfeor R &7 B0 A, RS RIITI
Ty & frnrfienr 343 B I 3957 &, i niftmnys & uFEE ‘I BT S A,
I3 | 5g3T uge B, OH & Ao 9FG d90 B Hfgwt €l AgB 3T It I o faaur &5 |
Ty & o § ew mEE &, sfgw €t friedlt & 8e & 3,
da' €t e § 58 gargE A, Hag =3l s Je & fsg |
Igs At & et 2, witmmua € 88 uihwt &5 39,
CEZECEESEEECR i EC RS 3 fegs S St v I |
“”JETH‘T;E"W' 92 fo@lsdy, g1
e, fogadta, sagm BS20BA002
BS21BA027
www.eternaluniversity.edwin EUVOICE | 148

Page 75



H ege UAg @

H 399 T fog 39w fanrT, U e 2 o=t H,
for 3 &t g7 9= fimran wiF € ot g af andry
T A DE S 0 R A &, FdergT et SEewt HE
TR I R o3 5 It ‘T gerEm UF e
7 3 3w & I 3 e, ﬁ*ﬂ;fﬂfﬁf;'ﬁﬂ |
FaAe & g 95 Ehf graei] i e T I
SResHeTERE, Wwﬁwﬁ?
we FId 5., s frdhvr 3t & IfT il
2 gt 7t 3 A2eg g=a1 <3 RIE T I,
St wigret Wit 3 fasrae %, @Wﬁgﬁa"ﬁ_’ﬁ'
. = FEE HId" &,
ﬁ;ﬁg ’ E.réﬁé.l ?1_ ﬂég;‘gw‘e’fﬁﬁaﬁaréw
; ]. Eél. : e I 2,
E‘??‘F’.’“E < m'%ﬁ_” &1 o v 38 fog A I8
HﬁlﬂBTEHWEﬂF%FFF mgﬁﬁgiﬁm' i
Her 3 B fegad S ISt S SEH af s
S5ed & T &6 feH IR 3, T gefzde
In & fasg, famet ey 3 A2 3 .2 fo@isdm, sarew
_ E?aéﬁéggﬁ@ﬁmhﬂﬁﬁm BS21BA004
73 8= H far 1
IHECIY 3g

=52 fotlsda, sa-diwr
BS20BA0047
faes v S St
fe fifz feg fie 3=t wru2 fuzr, e, el &8 Ifdeh /i B3 & o g8 M ufost 1a gelt /i
fizr § fom3erat & miwfenr 59 f5a & g fowg gae 81 ue Sfowt & fuzr & Hfenn fox fes famt
g% A9 3 el g3l ©f HI o a8l AS 3 =81 H ©f HY add HaiAd 39 3 UdH's didel Al

Trer el 2 fuzr & dfawr & 33t urfenr, fuzr & Wi w3 sy 2t o fimrg fdr 25t 3t S sge aas
&S UTE 594 ©HI UTH Sd Sl Hoi ©f Arfeere 2 G € Uzt & fHaas, Hagdl aga sotw € fenrg
B S2E H @Hﬂfﬁaﬁiméﬁﬂwﬁlﬁaﬁwéméﬁ?u@sm e S feva 39
Wmmélw?aﬁwénﬁhﬁwﬁmﬁs?ﬂﬂaﬁluﬂﬁ@wuﬁwaﬁw-ﬁﬁﬁ@s
T e g fgnm ﬁsﬁwﬁwﬁwﬁwaawwﬁﬁﬂﬁaaﬁémwéﬁaﬁﬁﬂaﬂ?
feng ST e us &< 94 & U0 781 918 U3 341318 Al §9 frie =94 ¥ra9 ugE gal I GRS HE.,
1.2, w3 Ui, 3 593 Fearat St ags SaT A

e ug | fuzr e 398 a8 & o w3 fagr i A do s wa ad it age,.. | e afad
méwﬁﬁmwmﬁ'laﬁﬁﬁﬁmaﬁwﬁémlﬁwaﬁyﬂwmjm&arw@éh
ﬂna‘sﬂa?éﬁwﬁm Fﬁﬁ?ﬁmﬂ?ﬁémﬁ‘EWI

oo 7= gt v g o fgar 7l @Y & =593 nafier dfewr w3 g3t I w3 R @ fus I wah e
ﬁ?hﬂ?ﬁ??ﬂﬁuﬁﬁﬁlﬁﬁmﬁﬁwﬂwﬁﬁaﬁwﬁﬂeﬂwmﬁm#
ysefog mawéﬁmwﬂ%ﬁwweﬁﬁ%wwﬁvm

¥ fas & Je 9o fifs,
ﬁu@fﬂaagﬁe‘wm?ﬂ
H s & 9O 53 U9, THEEY 39
ﬁr@ﬁa?srﬁéhruaﬁrr?ﬂ whi. 2. Urret (grar-ufios)

BS22MPBOO3

www eternaluniversity.edu.in EUVOICE | 153

Page 76



