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Foreword

| am glad to learn that Just Agriculture Education Group has successfully
organized 3™ International Conference on Innovative Approaches in Agriculture,
Horticulture & Allied Sciences (IAAHAS- 2023) in collaboration with ISAHRD,
Chandigarh and SGT University, Gurugram at SGT University, Gurugram during
29"-31% March, 2023. Such conferences offer a unique platform for researchers to
discuss new findings and showcase outcomes of their research. By presenting at
conferences, researchers can establish new collaborations, build partnerships and
conscript new team members for their research projects. Additionally, conferences
are an excellent way to establish a presence in the academic community and stay
up-to-date with the latest research in their field. | congratulate the organizers for
the success of the conference. There were many valuable insights shared and
discussed that will undoubtedly benefit us all in coming future. | urge the
participants of this conference to carry the momentum and lessons learned from
this conference forward and continue to strive for excellence in their work. This
volume of abstracts of the conference will act as a reference to the scientists in
planning future research.

| applaud Dr. D.P.S. Badwal, Founder & CEO, Just Agriculture Education
Group, his dedicated team and everyone who was a part of this grand event.

Y il

(Dr. Ajeet Kumar Karnatak)
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CSK Himachal Pradesh Agricultural University, Palampur-176062
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E-mail: ve@hillagric.ac.in

Prof. Harinder Kumar Chaudhary
Vice-Chancellor

Ph.D. (Plant Breeding)

PDF (Molecular Genetics, UK & Japan)
Commonwealth Fellow, CSC, London, UK
FISTCRAD & FISGPB

| am extremely happy that 3" International Conference on “Innovative
Approaches in Agriculture, Horticulture and Allied Sciences (IAAHAS-2023) has
been organized during 29-31 March, 2023. This conference was organized collectively by
Just Agriculture Education Group, SGT University, Gurugram and ISAHRD,
Chandigarh with a mission to promote new innovations and modern technologies in
Agriculture.

Agriculture is an important aspect of every society for its social, economic and
environmental growth. There should be co-ordination of scientific programmes for
enhancing productivity and agriculture produce. The policies and technologies that are
conducive to sustainable use of natural resources must be shared. This international
conference might have facilitated sharing of experiences by different stakeholders across
academia and administrators.

The organizers have decided to publish an abstract book of the conference by
including abstracts of all the papers presented in different technical sessions during the
course of deliberations. | congratulate the convener and committee members on having

successfully compiling the abstract book in a very nice way.
M’/

I

(H K Chaudhary)
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Vice Chancellor
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Message

| am pleased to note that Just Agriculture Education Group, SGT University, Gurugram (ICAR Accredited)
and Indian Society of Agriculture and Horticulture Research Development (ISAHRD), Chandigarh
successfully organized 3¢ International conference on ‘Innovative Approaches in Agriculture, Horticulture
& Allied Sciences (IAAHAS- 2023)' from March 29 to 31, 2023 at SGT University, Gurugram.

Agriculture, horticulture, forestry and other allied land use sectors feed the worlds’ 8 billion people and
are expected to continue feeding ever growing population, which is projected to be around 9.7 billion by
2050. In India, agriculture sector is generating employment for about half of the country's population. The
sector has undergone significant changes over the previous several decades. Factor productivity has
declined over the years, and the increase in yields and retumns are not proportional to the increase in
inputs. The present input intensive and monoculture-based farm practices have also been reported to
cause soil degradation, immense stress on water resources and loss of crop productivity, quality,
biodiversity and as a result human health. India should now focus on sustainable agriculture, which has
minimal effects on the environment. The United Nations has recognised globally that all forms of
Agroecology are the way forward for future Sustainable Agri-Food Systems. Low cost and sustainable
climate-resilient natural practices can be a boon for maintaining the agroecology. Natural Farming in its
optimal sense is the closest when it comes to applied Agroecology in India. The Government of India is
also promoting natural farming under the umbrella of Bhartiya Prakritik Krishi Paddhati. Himachal has
already taken a lead in this direction by implementing ‘Prakritik Kheti Khushhal Kisan Yojana' (PK3Y), an
initiative for the promotion of local input based eco-friendly Natural Farming practices, and millet-based
local food systems.

Conferences are the extraordinary mediums for the dissemination of new technologies, sharing
information & innovative ideas, and networking with peers in the field. And | am very sure that this
conference must have provided a global platform to all the researchers, academicians, scientists and
scholars to discuss their views, results and case studies across the globe as well as provided numerous
networking and collaboration opportunities to promote sustainable agricultural practices. | congratulate
the organizers for the successful organization of this event.

(Rajeshwar Singh Chandel)

Nauni, Solan-173230, Himachal Pradesh | Phone: +91-1792-252363, 252356, (M) 82196-77767 | Fax: +91-1792-252242
Email: veuhf@yspuniversity.acin | Web: www.yspuniversity.ac.in
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Assistant Director General

Indian Council of Agricultural
Research

Human Resource Management Unit
Indian  Council of Agricultural
Research, New Delhi 110012

Phone: 011-25842262/Extn. 1319
Mobile: 9414430757

Email: shanti.sharmal@icar.gov.in

Message From Chief Guest

It gives me immense pleasure to be part of the 3™ International Conference on
Innovative Approaches in Agriculture, Horticulture & allied Sciences (IAAHAS-
2023) from March 29 to 31, 2023 at SGT University, Gurugram organized by Just
Agriculture Education Group, SGT University, Gurugram and ISAHRD,
Chandigarh as Chief Guest of the Event. Like other sectors of the economy,
disruptive transformation through innovations is occurring in agriculture also.
Innovations in agriculture are crucial to improve efficiency, food security,
sustainability, economic growth, and climate adaptation. Hence, organizing a
conference on Innovative approaches is the need of the hour. This conference acted
as a platform for researchers, scientists, scholars, and industry leaders to present
their research findings, innovative ideas, and novel technologies to a broader
audience. As informed by organizers, more than 1000 participants joined the
conference through hybrid mode across 13 countries and various eminent speakers,
invitees and delegates across the world graced this conference. Meaningful
discussions were made during the conference and | am very sure that outcome of
this conference will help in developing strategies and action plans to promote
sustainable agriculture.

I congratulate the organizers for the successful organization of this International
Conference. Also, | would like to congratulate all the participants of this
International Conference. | wish that you all will be benefitted from the knowledge,
skill and experience gained during this conference and will be useful for your future

endeavors.
ﬁmt n_&

(DR. SHANTI KUMAR SHARMA)
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Dr. RK. Yadav
Director, ICAR-CSSRI, Karnal, Haryana- 132001
Email: director.cssri@icar.gov.in

Message from Guest of Honour

It gave me immense pleasure to attend the International Conference on Innovative Approaches in
Agriculture, Horticulture & Allied Sciences (I4AHAS-2023) being organized in collaboration with
Just Agriculture Group and Indian Society of Agriculture & Horticulture Research Development
(ISAHRD) during 29-31 March, 2023 at Shree Guru Gobind Singh Tricentenary University
Gurugram, Haryana.

I take this opportunity to appreciate the research efforts of scientists, dedication and hard work of our
farmers, and also thank government for making supportive and enabling policies which have helped
the country to produce about 324 million tonnes of food grains. We have made great strides in every
area of production, but still we need to increase input use efficiency. The rising population and
changing food habits, climate change and diversion of productive land to other sectors of economy are
the major challenges to present day agriculture in the country as well as world. I firmly believe that
this conference has deliberated on these challenges and available possible technologies to improve
production and productivity and simultaneously preserving our natural resources. This international
conference has given us all a wonderful opportunity to reflect on these issues.

Studies have established that adopting precise irrigation methods such as micro-irrigation i.e.
sprinkler and drip can increase irrigation water use efficiency up to >80% as surface method of
application, we can increase our water use efficiency from 75 to 80 percent, efficient methods of
irrigation are precise determination of growth stages. In particular for input of nitrogen, farmers in
Mexico have optimized the use efficiency by adoption of precise application methods and schedules.
We cannot afford to underfeed and malnourish our population, which is currently around 1.35 billion
and is expected to stabilize at around 1.6 billion. In this modern era the environmental effects and
other problems altogether contribute to global warming which is not a positive sign to sustainability
so proper measures need to devised and used. And I have noted this conference has delved upon,
deliberated and came out with concrete recommendations on such issues and challenges.

Here I congratulate the organizers for timely discussion on the challenges of present day
agriculture and making useful suggestions after brain storming sessions on the use of basic and
applied sciences in agriculture for the benefits of not only farmers but also the general public of the
country and globe.

M'f—li\,x:—:_

(Dr.R. K. Yadav)
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Message

I am intensely delighted that Faculty of Agricultural Sciences, SGT University has organized
an International Conference on Innovative Approaches in Agriculture, Horticulture & Allied Sciences
(IAAHAS-2023) in collaboration with Just Agriculture Group and Indian Society of Agriculture &
Horticulture Research Development (ISAHRD) from 29-31 March, 2023 at Shree Guru Gobind Singh
Tricentenary University Gurugram, Haryana.

There is a lack of knowledge regarding innovative approaches in agriculture among farmers
and mushroom farming is one of them, which results in low yield and expensive prices of mushrooms
in the country. It is very secure crop in protected cultivation and it generate more employment. A
person from any stream like horticulture, agriculture, or a farmer may begin the production of the
mushroom. The most environmentally friendly way to lower the level of nutrients to an acceptable
range is to be used as manure to grow mushrooms on these agricultural wastes. A ell-defined
combination of agricultural wastes also produces a large output of mushrooms in an economical vway
in addition to solving paddy stravw burningissue.

Due to indoor activity and the lack of employment during the Corona period, the popularity
of mushrooms surged significantly. Since foreign countries have different input suppliers and farmers,
we can establish this type of mushroom production business here as well. Because mushrooms don't
need sunlight, we can grow them on erected or thatched dwellings. There are different types of
mushrooms grown in India namely oyster mushrooms, paddy straw mushrooms,white button
mushrooms, Portobello Mushrooms, Shiitake Mushroom, Enoki Mushrooms, Shimeji Mushrooms,
Porcini Mushrooms, Cordyceps mushrooms. These are the commonest mushrooms and carry a mild
taste.Cordyceps mushrooms are parasitic fungi that include over 400 different species. They grow all
over the world in countries like China, Japan, India, the United States, Australia, Peru, Bolivia, and
many more. They typically infect insects and arthropods, with each species of Cordyceps infecting a
very specific bug.

I have noticed that this conference has sensitized the researchers to work on this subject. I
applaud the efforts of the organizers for timely discussion on the challenges of present day
agriculture and making useful suggestions after brain storming sessions on the use of basic and
applied sciences in agriculture for the benefits of not only farmers but also the peoples at large.

i
il
SINGH 23607 0530

(Dr. Ajay Singh)

Phone: 70159-98919 | E-mail: regimhu.hry@gmail.com | Website: www.mhu.ac.in
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Chairperson’s Message
o

Smt. Madhupreet Kaur Chawla

Chairperson
Dashmesh Educational Charitable Trust

Message

It gives me immense pleasure to know that SGT University has organized International
Conference on “Innovative Approaches in Agriculture, Horticulture & Allied Sciences
(IAAHAS-2023" from 29-31 March, 2023. The goal of this conference was to bring
together eminent academics, researchers, scientists and students to discuss crucial
issues and difficulties in the field of agriculturaland allied sciences and their
applications. A platform like this has played the role of an excellent opportunity for
budding scientists and students to interact with the eminent personalities in their
respective fields and gain broader perspective on many current issues plaguing our
world. Our University thrives to propagate the idea of innovation and research at every
level of the learning process and this conference was a perfect opportunity for all to rise
to this occasion. | express my gratitude to the members of the organizing committee,
dedicated students, staff and especially delegates. I am elated and feel pride to mention
here that the Faculty of Agricultural Sciences has always put consistent efforts to serve
the University in the best possible ways which its spirit is reflected in organizing
valuable trainings, seminars etc. I have noticed that this conference has played very
important role in bringing together experts, researchers and practitioners from across
the world to exchange ideas, share their experiences and contribute towards the
development of the agriculture sector. On behalf of the University, I thank all the

delegates and participants for attending this conference.

WS

(Smt. Madhupreet Kaur Chawla)

Phone : 0124-2278183-85, Fax : 0124-2278151 Website .-www.sgtuniversity.ac.m Email : info@sgtuniversity.org
Budhera, Gurugram-Badli Road, Gurugram (Haryana) - 122505
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" SHREE GURU GOBIND SINGH TRICENTENARY UNIVERSITY
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Prof. (Dr.) O. P. Kalra
Vice- Chancellor

SGT University, Gurugram

Message

1t is a matter of great pleasure for me that the Faculty of Agricultural Sciences of
SGT University, has organizedInternational Conference on "Innovative Approaches in
Agriculture, Horticulture & Allied Sciences (IAAHAS-2023)" from 29-31 March, 2023. The
conference was aimed at helping students, experts and scholars to keep abreast of the latest
developments in the area of Agriculture and Allied Sciences and its applied field. It served
as an effective platform for scientists, educators and scholars Jfrom various institutions for
sharing ideas and present their work. My heartfelt congratulations to the organizing team
Jor the successful organization of this event at SGT University, Gurugram. This conference
has emerged as an outstanding contribution to the areas of research in all related sciences.
This International Conference has provided a platform to the scholars and other

academicians across the globe to put their ideas in Jfront of the world.

I extend my heartfelr gratitude to all the Jaculty members, students, staff and

participating delegates for attending this conference and making it grand successful.

\ w&( /
=
Prof. (Dr.) O. P. Kalra

Phone : 0124-2278183-85, Fax : 0124-2278151 Website : www.sgtuniversity.ac.in Email : info@sgtuniversity.org
Budhera, Gurugram-Badli Road, Gurugram (Haryana) — 122505



MESSAGE FROM CONFERENCE DIRECTOR & ORGANIZING
SOCIETY PRESIDENT

The development and adoption of innovative technologies have
been instrumental in improving the lives of millions of farmers
across the country by increasing their income, reducing their
costs, and minimizing losses. As agriculture continues to
evolve, the role of innovation will become even more critical
in enhancing sustainability, resilience, and competitiveness in
the sector. Keeping these facts in mind 3" International
Conference on “Innovative Approaches in Agriculture,
Horticulture & allied Sciences (IAAHAS- 2023)” was planned
by Just Agriculture Education Group, & ISAHRD, Chandigarh in collaboration with
SGT University, Gurugram (ICAR Accredited) during 29" to 31t March, 2023.
The conference was embellished by the presence of Chief Guest, Dr. S.K. Sharma
ADG (HRM), ICAR, New Delhi and Guests of Honour Dr. R. K.
Yadav Director, ICAR-CSSRI, Karnal, Haryana & Dr. Ajay Singh, Registrar,
MHU, Karnal. The grand success of this event was due to the joint efforts of Prof.
O.P. Kalra (Hon’ble Vice-Chancellor, SGT University, Gurugram), Prof. R.K.
Sharma (Hon’ble Pro Chancellor, SGT University, Gurugram), Dr. R.S. Yadav
(Dean FASC, SGT University, Gurugram), Dr. Meenakshi Devi (HOD,
Entomology, FASC, SGT University, Gurugram), other faculty members of FASC,
SGT University, Gurugram and Team Just Agriculture.

The attendees were impressed with the quality of the sessions, the level of
engagement and interaction, and the overall organization of the event. The feedback
we have received has been overwhelmingly positive, with many participants
expressing their satisfaction with the insightful and informative presentations, as
well as the excellent networking opportunities. The conference was a great platform
for professionals and experts from different industries to come together, exchange
ideas, and explore new opportunities. The keynote speakers and panelists provided
valuable insights on a range of topics, from the latest developments in technology
and innovation to the challenges facing businesses in a rapidly changing world. The
success of this conference would not have been possible without the hard work and
dedication of our organizing committee and volunteers. We are grateful for their
support and contributions towards making this event such a huge success. Thank
you to all the attendees for making this a memorable and enriching experience. We
look forward to seeing you again at our future events, where we will continue to
bring together the best minds in the industry and create valuable opportunities for

learning and growth.
ﬁ«‘

Dr. DPS Badwal
President (ISAHRD, Chandigarh)
Founder & CEO, Just Agriculture Education Group




TAMIL NADU AGRICULTURAL UNIVERSITY
Horticultural College and Research Institute
Coimbatore — 641 003

Dr. P. Irene Vethamoni, Ph.D., FISVS.,
Dean (Horticulture)
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We live in a world of dazzling scientific advances and technologies. Agriculture
development is one of the most powerful tools to end extreme poverty, and feed nearly
9.7 billion people by 2050. Growth in the agriculture sector is more effective in raising
income among the poorest compared to other sector. Agriculture is also crucial to
economic growth accounting for 4% of global gross domestic product (GDP) and in
some least developing countries, it can account for more than 25% of GDP.

Over the years, Horticulture has emerged as one of the potential enterprise in
accelerating the growth of the economy. As a result of number of innovative research
technologies, policy initiatives and inputs, Horticulture in India today has become a
sustainable and viable venture for the small and marginal farmers.

Animal husbandry is one of the most important sections of rapid socio-economic
development of the state. Fast growth in this sector is essential not only to achieve
higher productivity levels in livestock production but also for increase in rural house
hold income. Main objective is to make strong rural economy through encouraging
livestock.

In this context, the 3* International Conference on “Innovative approaches in
Agriculture, Horticulture and allied Sciences (IAAHAS) — 2023 conducted at Shree
Guru Gobind Singh Tricentenary University, (SGT University) Gurugram during
29% - 31* March 2023, valuable discussion were made on various innovative approaches
and technologies in Agriculture and allied sectors. I would like to congratulate the

organizers for the successful conduct of this conference.
P N %}\Qﬁ'w—

(P. IRENE VETHAMONI)

TeL (D): +91422-6611270, Tel (O): +91422 — 6611371, Mobile: 9486056711 (O)
Email : deanhortcbe@tnau.ac.in, Website : www.tnau.ac.in
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Dr. Anurag Saxena
Principal Scientist & In-Charge,

The agriculture sector is a significant contributor to India's economy, accounting for
around 18% of the country's Gross Domestic Product (GDP). India is the world's largest
producer of milk and dairy products, and the dairy sector plays a crucial role in the
country's economy, contributing about 4% to the GDP. The agriculture sector in India is
diverse, with several crops being cultivated across the country. The major crops include
rice, wheat, maize, pulses, oilseeds, and cotton. Apart from this, India also produces fruits
and vegetables, sugarcane, tea, coffee, and spices. India has the largest cattle population
in the world, which is a significant contributor to the country's milk production. The
government has launched several schemes and initiatives to support the dairy sector,
including the National Dairy Plan, which aims to increase the productivity of the dairy
sector and provide better market access to small and marginal farmers. Research and
extension activities are also crucial for the overall development of Agriculture sector as
it helps in the development and dissemination of new technologies, improve agricultural
and dairy practices, increase productivity, and enhance the income of farmers and dairy
producers. Conferences are the means of dissemination of new technologies, sharing
information, presenting new and innovative ideas, and networking with peers in the field.
In this context, I am extremely happy to note that Just Agriculture Education Group in
collaboration with SGT University Gurugram has successfully organized the 3rd
International Conference on “Innovative Approaches in Agriculture, Horticulture & allied
Sciences (IAAHAS- 2023)” at SGT University, Gurugram during 29th to 31st March, 2023.
It is also noteworthy that 1000+ participants across 13 countries participated in this
International Conference and I am very much confident that during this conference
meaningful discussions were made on various innovative approaches, emerging
technologies and sustainable practices that have the potential to revolutionize the
agriculture sector and create a positive impact on our environment and economy. [ would
like to congratulate the organizers of this International Conference especially Dr. DPS
Badwal (Founder & CEO, Just Agriculture Education Group) for the huge success of this

conference.

(Anurag Saxena)

GXHIY/Tel: 0184-2259322 T RI/Fax: 0184-2250042 g Tdl/e-mail: Anurag.Saxena@icar.gov.in
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Message

I deem it an honour to be a part of and have associated with Just Agriculture Education Group,
SGT University, Gurugram (ICAR Accredited) in the conduct of the International Conference
on Innovative Approaches in Agriculture, Horticulture & Allied Sciences (IAAHAS- 2023) in
physical as well as virtual mode during March 29 to 31, 2023 at SGT University, Gurugram. I
am sure that the conference has created a platform for researchers, scientists, scholars, and industry
leaders to share their research ideas and publish their research findings and novel technologies to
both national and international audiences. It offered an opportunity for researchers to connect and
collaborate with peers, and exchange their ideas.

Indeed, this conference has assumed importance as it created an impetus for creating knowledge
sharing platforms, promoting innovations and collaboration, advancing scientific knowledge,
facilitating personal and professional growth of the attendees. I would like to extend my warmest
congratulations and heartfelt appreciation to Dr. DPS Badwal, the founder and CEO of Just
Agriculture Education Group, Dr. Utkarsha Gaware (Chief Organizing Secretary, IAAHAS,
2023), as well as the entire team and everyone involved in the organization of this exceptional
event, their dedication, and commitment to promoting the education and development of
agriculture is truly inspiring. The efforts of the Just Agriculture team have undoubtedly contributed
to the advancement of agricultural science, leading the way in shaping the future of farming. All
the best to all of you for your future endeavours. May you all achieve your goals and your hard
work, perseverance & determination take you to great heights of success.

(Dr. Gowri Sankara Rao)



SGT UNIVERSITY

SHREE GURU GOBIND SINGH TRICENTENARY UNIVERSITY
(UGC & AICTE Approved) Gurugram, Delhi-NCR

Prof. R.S. Yadav

Dean, Faculty of Agricultural Sciences
SGT University, NCR, Gurugram-122505
Phone: 0124-2278183-85 Ext.no. 6188
Contact No. 9414604793

Email: dean.fasc@sgtuniversity.org

Message

It was a great honor for the SGT University to organize international
conference on a wide spectrum of issues and challenges (IAAHAS-2023) from 29-31
March, 2023. The conference was aimed to bring together eminent academicians,
researchers, scientisis and students to engage in critical issues and challenges with
latest developments on cutting-edge research and technology in the area of
Agriculture and Allied Sciences and its applied field. This conference covered a
number of plenary scientific talks with leading academicians, agriculturists,
researchers and scientists who shared crucial interventions as well as important
current developments and issues in the fields of Agricultural Sciences and Allied
Sciences. The deliberations of this conference were very enlightening and enriching
experience for all the participants. It is noteworthy to mention that there was an
overwhelming response to the conference. More than 1000 participants across the
country and from abroad hasparticipated in this conference. I hope the outcome of
this mega event would benefit not only the farming community but also other
stakeholders in developing effective collaborations and linkages amongst
institutions. I am very thankful to our management and to all my colleagues for their

unstinted help in organizing this conference.

(Prof. R. S. Yadav)

Phone : 0124-2278183-85, Fax : 0124-2278151 Website: www.sgtuniversity.ac.in Email : info@sgtuniversity.org
Budhera, Gurugram-Badii Road, Gurugram (Haryana) — 122505



National Institute of Food Technology, Entrepreneurship and Management- Thanjavur (NIFTEM-T)
(Ministry of Food Processing Industries, Govt. of India)
Liaison Office, Aditya Complex, Model Town, Phase II,
Bathinda, 151001 Punjab, India
Dr. B.K. Yadav
Professor & In-charge, NIFTEM-T LO Bathinda

MESSAGE

I am very glad to know that Just Agriculture Education Group, SGT University, Gurugram
(ICAR Accredited) has organized three days International conference on Innovative Approaches in
Agriculture, Horticulture & allied Sciences (IAAHAS- 2023) from March 29 to 31, 2023 at SGT
University, Gurugram. Numerous eminent speakers, invitees and delegates across the world joined
this conference. It is a great matter of joy that 1000+ participants across 13 countries participated in
this International conference.

Many congratulations to the organizers for the success of this conference. Overall, this conference was
an enriching experience for everyone involved. The discussions and debates on the various topics
provided a deeper understanding of the challenges faced by the agricultural sector, and the possible
solutions to overcome them. I hope that the ideas and recommendations generated at this conference
will contribute to the advancement of modern agriculture and enhance food security for the growing
population. Happy to know that the organizers are compiling the abstract book of this conference,
which - containing a summary of each presentation given at the conference - will serve as a valuable
resource for all participants. It will be useful for recalling important points discussed during the
conference, for referencing research and data presented, and for sharing ideas and findings with
colleagues who were unable to attend. The abstract book will also serve as a record of the conference
proceedings, contributing to knowledge sharing in the field for years to come.

Again, I would like to congratulate Dr. DPS Badwal (Founder & CEO, Just Agriculture Education
Group), Dr. Utkarsha Gaware (Chief Organizing Secretary, IAAHAS, 2023), entire team of Just
Agriculture and SGT, University Gurugram and all the organizers on this significant milestone, and I
wish you all the best in your future endeavors.

Prof. B.K. Yadav
Ve NIFTEM-T, LO Bathinda
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Message

Present time s the era of technolegy and it iz quite evident that technology

has revolutionized each =nd every sector mcludmg Apgncultire sector

Advancements m farming technelogies have made the farming activities

more efficient. sustzmzble and productive and has brought numerous

benefits to farmers. The foture of agricultwre looks bright, and it will

undoubtedly contmue to be shaped by technelogical mnovations. In this

context, Just Agriculture Edueation Group, 3GT University, Gurugram and

ISAHRD, Chandigarth has orgemizsd a2 thres days 3rd Intemationz]

Confersnce via Hybrid Mode on Innovative Approaches i Agnculture, | | I
Horticulture & allied Sciences (IAAHAS- 2023) during 2%th-31st March, | =
2023.

This confersnce coversd various technical sessions on technelegical advancements
conventionzl as well a2z digital agriculture like precision fzming, artificial ntelligence,
hydroponics, drons techmology etc. The conference has offered 2 diverse platform for mwitad
talks, lead papers. orzl presentztions znd poster sessions. Meaningful discussions wers made on
the mportant 1ssues of Modem Apriculture. It provided 2 unique opportunity to the participants
to shars mformation, exchange thewr idzzs and develop new vistas for thew futurs endsavours in
the field of zgriculture and allied sciences. T congramilat= Dr, DPS Badwal, Founder & CEO, Just
Apriculture Education Group, all the team members of Just Agriculture Education Group and
members of crganizmg committes for thewr hard work md relentless efforts m orgamismg this
Intzmationzl Conference.

@}\d.

(Edwin Lukham)
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Message

India is anagrarian country and is known for its strong agricultural sector. About 58% of the
Indian population relies on agriculture for their livelihoods. Agriculture contributes around
18% of India's gross domestic product (GDP). India is one of the largest producers in the
world of crops like rice, wheat, pulses, cotton, tea, jute, and sugarcane. Our country also has a
significant livestock sector, with the largest population of cattle, buffaloes, and goats in the
world. Despite the growth of industries and the service sector, agriculture still plays a vital
role in India's economy and the lives of millions of people. Agriculture sector demonstrates
the importance of using modern technology to enhance sustainable methods of farming so
that farmers can reap the benefits of these modern techniques and equipment. By investing in
agricultural technology and knowledge sharing, we can improve food production, increase
yields, and promote sustainable farming practices for generations to come.

It gives me immense joy to know that recently a 3 days International conference on
Innovative Approaches in Agriculture, Horticulture & allied Sciences (IAAHAS- 2023) has
concluded at SGT University, Gurugram. SGT University, Gurugram (ICAR Accredited)
and Just Agriculture Education Group has very smoothly organized this event during March
29 to 31, 2023. Conferences are an excellent method of knowledge exchange and like that
TAAHAS-2023 provided a common platform to all the participants to share information,
exchange their ideas and develop new vistas for their future endeavours in the field of
agriculture and allied sciences. Valuable discussions were made and important information
was sharedwhich will undoubtedly benefit all of us.I applaud theefforts of all the organizers
and sponsors who worked tirelessly to make this event possible. Their hard work and
dedication made this conference way successful.

e

(Vijay Kumar Choudhary)
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MESSAGE

[ am delighted to know that Shri Guru Gobind Singh Tricentenary (SGT) University,
Gurugram, Haryana: Just Agriculture Education Group and Indian Society of Agriculture &
Horticulture Research Development (ISAHRD), Chandigarh has jointly organized the 34
International Conference on “Tnnovative Appreaches in Agriculture, Horticulture & Allied
Sciences (IAAHAS — 2023)” during March 29-31, 2023,

The country has made a significant progress in Agriculture, Horticulture and other allied
sciences like, Dairy. Fisheries etc.. which have made us self-reliant in most of the food items.
This has been possible due to advancement of technologies in these fields. Now-a-days,
agricultural land is shrinking due to development of roads. rail lines, other civil developments
and urbanization whereas, on other side, human population is increasing so fast. In such
sifuation, innovative approaches in agriculture and allied areas are utmost need to be adopted for
sustainable agriculture production.

I am confident that the 3 International Conference being hosted by SGT University in
collaboration with Just Agriculture Education Group and ISAHRD during March 29-31, 2023
has provided a platform to all agricultural scientists and academicians to flash the rays of
attention for the judicious wse of available techneologies. Heartfelt congratulations to the
organizers for the successful organization of this International Conference.

£Le

(Khumukcham Ibohal Singh)
Professor & Head (Entomology)



MESSAGE FROM CHIEF ORGANIZING
SECRETARY

It gives me immense pleasure to share that
ISAHRD, Chandigarh and Just Agriculture Education
Group in collaboration with SGT University,
Gurugram (ICAR Accredited) have successfully
organized the 3" International Conference on Innovative
Approaches in Agriculture, Horticulture & allied
Sciences (IAAHAS- 2023) at SGT University,
Gurugram during 29" to 31%t March, 2023 in a hybrid
mode. | believe that this conference has played an
important role in bringing together experts, researchers
and practitioners from across the world to exchange ideas,
share their experiences and contribute towards the
development of the agriculture sector. We have witnessed
several innovative approaches, emerging technologies and
sustainable practices that have the potential to
revolutionize the agriculture sector and create a positive
impact on our environment and economy.

The conference has also highlighted the significance of collaboration
among different stakeholders including government, academia, industry and
farmers. Through constructive discussions, we have identified the key challenges
faced by the agriculture sector and the possible solutions to address them. In
conclusion, 1 would like to congratulate the organizing team for the successful
organization of the 3rd International Conference (IAAHAS- 2023). We look
forward to the next edition of this conference and hope to witness more innovative
ideas and practices in the field of agriculture. Thank you all for your participation

and support.
% are
e

Dr. Utkarsha P. Gaware
Vice President (Strategy & Partnership)
Just Agriculture Education Group



MESSAGE FROM ORGANIZING SECRETARY

I am very glad that Just Agriculture Education Group and
& ISAHRD, Chandigarh in collaboration with SGT
University, Gurugram (ICAR Accredited) has successfully
organized three days International conference on
“Innovative Approaches in Agriculture, Horticulture &
allied Sciences (IAAHAS- 2023)” from 29" to 31 March,
2023 at SGT University, Gurugram. The efforts made by
the organizing committee are truly commendable, and |
congratulate all of them on the successful organization of
this conference. | am confident that the deliberations held
during the conference would pave the way for future
growth and prosperity of the agriculture sector.

I would like to extend my sincere gratitude to the organizers and all the stakeholders
who had contributed to making this conference a grand success. | hope that the
knowledge and insights gained from the conference would empower all of us to
contribute more effectively towards the development of sustainable agriculture
practices that are environmentally friendly and socially responsible. | once again
express my heartfelt appreciation to all the stakeholders who had participated in the
conference, and I look forward to seeing the outcomes and recommendations of the

conference being put into practice.

Chief Editor, Just Agriculture the Magazine
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MESSAGE FROM ORGANIZING SECRETARY

I feel extremely happy to share that Just Agriculture
Education  Group, ISAHRD, Chandigarh in
collaboration with SGT University Gurugram has
successfully organized the 3™ International Conference
on “Innovative Approaches in Agriculture,
Horticulture & allied Sciences (IAAHAS- 2023)” at
SGT University, Gurugram during 29" to 31 March,
2023. The conference saw a great turnout of delegates,
researchers and practitioners from around the world . X
who participated in various discussions and presentations on diverse toplcs related
to the theme of the conference. The keynote speakers were exceptional and gave
insightful talks that inspired and stimulated new thought processes among the
attendees. The presentations were thought-provoking and informative, generating
lively discussions and debates. Delegates were able to network and build new
relationships with colleagues from different parts of the world, exchanging ideas
and techniques, and exploring potential collaborations.

The organizing committee deserves immense credit for putting together such a well-
organized and meaningful event. Their efforts in planning, coordinating and
executing the conference were exemplary, and they ensured that everything ran
smoothly throughout the entirety of the conference. Overall, the conference was a
grand success, and we look forward to organizing the next edition in the future,
which will undoubtedly build upon the achievements of this year's event. Thank you
to all who made this event possible, and for your participation, dedication and

enthusiasm in ensuring a successful outcome.
%

Himani Gautam
Vice- President (Branding & Development)
Just Agriculture Education Group
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Message

It was a great honor for the SGT University to organize international conference on
"Innovative Approaches in Agriculture, Horticulture & Allied Sciences (IAAHAS-2023)
Sfrom 29-31 March, 2023. The conference was organized in a hybrid mode of both offline as
well as online.

First off, I want to express my gratitude to the scientists, researchers, policymakers, and
young professionals who contributed their immense presence and to share their tremendous
knowledge to the International Conference. Through this the participants as a researcher,
must have gained the vision, the knowledge, the resources and the experience to pave their
way into the future technical activities regarding agri-innovation.

Agriculture is essential for the socio-economic development of the nation. Population
increase, shifiing dietary habits, resource depletion and degradation, climate change, a
lack of qualified labour, and ongoing land degradation which is producing agricultural
distress all put pressure on the business today. Hence, diversification in nutrient-dense,
climate-resilient, commercially viable, and locally accessible or adaptable species should
be emphasized in improved agriculture and food systems. I'm hoping that the attendees
gained a wealth of knowledge about agricultural development as a result of the exchange
of ideas provided by scientists, research experts, and students on the conference's
numerous issues.

I'm thankful to all the respected guests and participants for making this conference
successful. We looked forward to welcoming you all and prayed the almighty to bless us for

making this international conference a grand success
ar”‘y( :

(Dr. Meenakshi Devi)

Phone : 0124-2278183-85, Fax : 0124-2278151 Website : www.sgtuniversity.ac.in Email : info@sgtuniversity.org
Budhera, Gurugram-Badli Road, Gurugram (Haryana) — 122505
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INTRODUCTION

Currently, several thousands of diseases are attacking the human
population, and to tackle them it has become substantial for us to explore the
antibiotics. Synthetic antibiotics are available in stores but each of it has its
own side effects. Hence, scientists are in pursuit of antibiotics which are
naturally present in plants.

Most of the world’s population uses spice materials as traditional
medicine due to their strong antimicrobial properties. Recently, the use of
natural products has become ideal for treatment of microbial infections due to
the possible toxic or harmful effects produced by synthetic antimicrobial
agents. The application of spices in treating ailments would be an ideal
alternative and can also open up opportunities for the development of
anticancer, antimicrobial, and antiviral drugs with lower side effects. Many
research works have been done in spices that suggest their usage as a potential
antimicrobial agent. Pharmacological properties of Cumin, Coriander, Fennel,
Fenugreek, Ajwain,Dill, Black cumin, Celery, Aniseed and Caraway with good
potential for antimicrobial, antiviral, and radical scavenger abilities is
observed. Considering the decisive role of antimicrobial drugs in human life,
these new fields in the drug industry have become increasingly more
acceptable. Designing new antimicrobial drugs free from side effects will not
only create a new area of study but can also help meet the expanding human
needs.

Antimicrobial agent

e An agent which can kill microorganisms or stop their growth is known as an
antimicrobial agent or antimicrobial medicine.

e Antimicrobial medicines are categorized based on the primary
microorganisms they act against such as bacteria and viruses Antimicrobial
agents are divided into two groups based on their different chemical
substances.
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e Synthetic antimicrobial agents (chemical antimicrobial agents) - antibiotic
drugs and metal and metal oxide nanoparticles including silver, silver oxide,
and so on.
e Herbal antimicrobial agents.

Synthetic antimicrobial agents

Synthetic antimicrobial agents are antimicrobial drug used to control
infections in the human body. But Cost production is high and leads to high
adverse effects like hypersensitivity (allergic reaction), depletion of beneficial
gut, especially increasing reactive oxygen species (ROS). ROS are very toxic to
human health & have been thought to play a main role in producing cancer.
This has created immense clinical problem in the treatment of infectious
diseases.
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Herbal antimicrobial agents

To counter these problems -the search for “naturally derived”
alternative antimicrobials Plants are known to produce diverse secondary
metabolites that are associated with anti-infective mechanisms against the
invasion of pathogenic microorganisms.

Among them, plant-derived spices and their essential oils contain
many different bioactive compounds present in variable amounts, these
components are generally recognized as safe (GRAS) with no historical records
of detrimental impacts and with modern toxicological verification.
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The bioactive constituents of spices can be divided into volatile and

non-volatile compounds the volatile compound present in the spices mainly
responsible for the antimicrobial activity of spices. In this way seed spices
could be used as a good alternative.

Seed spices

It is annual herbs, whose dried seed or fruits are used as spices

Seed spices are part of everyday cooking and significant quantities may
be consumed in India in meals. These data show a realistic possibility
to achieve therapeutic doses of the active ingredients in seed spices by
dietary consumption alone. However, for many patients, treatment
with functional foods or nutraceuticals with enhanced concentrations
of the active ingredients of the spices may be necessary

The seed spices constitute an important group of agricultural
commodities and play a significant role in our national economy.
Historically, India has been recognized as a land of spices. The states,
Rajasthan and Gujarat have together contributed more than 80 per cent
of the total seed spices produced in the country.

Seed spices produce numerous secondary metabolites or
phytochemicals, these are naturally occurring, biologically active
chemical compounds in plants, where they act as a natural defense
system for host plants and that have historically been used as
pharmaceuticals, fragrances, flavor compounds, dyes, and
agrochemicals. With the help of modern biological and computational
science technology chemo informatics will help us to development of
novel drugs.

Even today, these metabolites are a major source of new drugs. They
are a gold mine of possibilities in our search for beneficial bioactive
compounds for pharmacology and other health related issues. Chemo
informatics opens a new way to explore seed spices as gold mines for
pharmaceuticals industries.
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BOTANICAL CLASSIFICATION OF SEED SPICES

SCIENTIFIC PARTS MAJOR
NAME NAME & USED COMPOUND USES
FAMILY
Coriander Coriandrum Leaves Linalool Carminative, and diuretic,
sativum & Digestive, stimulant, anti-
Apiaceae Seeds inflammatory, antioxidant
Fenugreek | Trigonella Leaves | Diosgenin Carminative, tonic, aphrodisiac,
foenum- & trigonelline antibacterial, diabetes and oral
graecum seeds 4-hydroxyisoleucine | contraceptive
Fabaceae
Cumin Cuminum Seeds cuminaldehyde, Gastrointestinal, Antimicrobial,
cyminum -pinene antioxidant
Apiaceae Y-terpinene
Fennel Foeniculum Seeds Anethole Antioxidant, hepatoprotective,
vulgare fenchone anticancer, Stimulant,
Apiaceae phenols carminative, stomachic,
aphrodisiac, antimicrobial
Ajwain Trachyspermum | Seeds Thymol, y- | Digestive, mild stimulant,
ammi terpinene, p- | stomachic, carminative,
Apiaceae cymene, palmitic | aphrodisiac, antiseptic, antifungal,
acid and xylene antibacterial
Celery Apium Leaves d-limonene Antioxidants, digestion
graveolens and (60%), B-selinene
Apiaceae Seeds (10-12 %)
Black Nigella sativa Seeds Nigellone & Diuretic, antihypertensive,
cumin Ranunculaceae Thymoquinone, antidiabetic, anticancer, immuno
thymohydroquinone | modulatory, analgesic,
antimicrobial, anthelmintics &
antioxidant properties antiviral
Caraway Carum carvi | Seeds Carvone (60%) and Antispasmodic, antiseptic,
Apiaceae limonene antiparasitic, lactogenic, aromatic,
carminative, digestive, and
stimulant
Dill Anethum Seeds Limonene, carvone, Digestion, insomnia, diarrhea,
graveolens anethofuran menstrual disorders, respiratory

Apiaceae

disorders
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ANTIVIRAL PROPERTY OF BLACK CUMIN

PHYTOCHEMICALS
e Alkaloids
e Flavonoids

e Phenolic

e Terpene

e Essential Oils

e Saponin

Alkaloids

e Largest group of secondary chemical constituents

e Made

from ammonia compounds

e Basically, of nitrogen bases synthesized from amino acid

Example

Fenugreek - trigonelline (0.2-0.36%), choline (0.5%), gentianine and

carpaine

Mode of action
v' It possesses the ability to intercalate with DNA, thereby disrupting

transcription and replication & also can inhibit cell division, thereby

resulting in cell death

Tannins

Crop

Virus

Sources

Black cumin

Avian influenza (HON2)

Sajid Umar et al. (2016)

Black cumin

antiviral

Hossain MS et al. (2000)

Black cumin

Hepatitis C virus

F. Forouzanfar et al. (2014)

Black cumin Infectious S. Zerizer etal. (2012)
laryngotracheitis virus in
chickens

Black cumin SARS-CoV-2 Andrei P et al.(2020)

Black cumin

Murine cytomegalovirus
in mice

M L Salem et al .(2000)

e Widely distributed in plant flora

e Phenolic compounds of high molecular weight, water-soluble,
astringent Found in root, bark, stem and outer layers of plant tissues

Example

Fennel, Coriander
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Mode of action
Inactivation of cell envelope transport proteins such as adhesins,
enzyme inhibition, or disruption of cell membranes
Essential oil
Odours & volatile liquids found in flowers, roots, barks, leaves, seeds, fruits,
and wood
Example
v Coriander oil - linalool
v Ajwain - Thymol
Mode of action
v Essential oils or their active compounds containing hydroxyl group
(-OH) are highly antimicrobial
v' The presence of aromatic nucleus with a polar functional group
determines the inhibitory properties of the essential oils
v" A hydroxyl group is much more effective compared to a carbonyl group
v The hydroxyl group can easily bind the active site of enzymes and alter
their metabolism

Flavonoids
v' Important group of polyphenols
v' Widely distributed among the plant flora
v’ Synthesized in the cytoplasm of the plant cell and then accumulate in
vacuoles that fuse with the central vacuole of epidermis and cortex cells
v More than 4000 distinct flavonoids identified
v Nearly present in 70% of plants
Example
* Fennel - Quercetin
Mode of action
It interacts with membrane proteins that are present on bacterial cell
walls increasing the permeability of the membrane and disrupting it then cause
cell death
Phenolics
e Polyphenols, a series of pigments with the quinonic structure are
responsible for the color of fruits and flowers
Mode of action
e Sensitize the phospholipid bilayer of the microbial cytoplasmic
membrane causing increased permeability and unavailability of vital
intracellular constituents.
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Saponins

Saponins are compounds derived from steroids or triterpenoid
glycosides, which occur in many plants and act on microbial cells by
permeabilization of the membrane.
Example

Fenugreek - Diosgenin (2 to 7%)

ADVANTAGE
v' It is often stated that bacteria do not develop resistance to herbal
medicines, or at least the level of resistance (Radulovic, N.S et al., 2014)
v It has a high antimicrobial potential at a lower price.
v' Less toxic and side effect-free nature compared to synthetic
antimicrobial
agents.

Antimicrobial property of seed spices against human pathogenic organisms

. . Bioactive . .
Spice Extraction Test microorganism References
component
Black Essential oil 36-38% fixed Aeromonas hydrophila Ali and
cumin oils, proteins, (Endocarditis) Blunden,
alkaloids, 2003
saponin and Muhammet
0.4-2.5% Arici, 2005
essential oil
Fenugreek | Aqueous Seed saponin Pseudomonas aeruginosa Abdul
extract (infections in the blood) Kahaleq
et.al,
(2016)
Caraway Essential oil Carvone(60%) S.aureus (abscesses) and E. | Herba pol
and limonene coli (diarrhea) (2015)
Coriander Aqueous Flavonoids - | Gram-positive and Gram- | Lopes-Lutz
decoctions quercitin, negative bacteria, including | etal. (2008)
and infusion | kaempferol, Listeria monocytogenes
rhamnetin, and
Phenolic acid
Celery Essential oil Limonene Bacillus subtilis, | Justyna A.
(septicemia) Aspergillus | et. al.
niger (Aspergillosis) (2020)
Aniseed Essential oil trans-anetole, Clostridium Kanika
estragole,  y- | perfringens (Gastroenteritis) | Sharma et
hymachalen al. (2017)
Fennel Essential oil Tocopherols E. coli (diarrhea) and B. Oktay et al,
Flavonoids subtilis, (septicemia) 2003
Anwar et al,
2009
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Ajwain Essential oil Carvacol and Klebsiella pneumoniae, E. Nahid
thymol coli, Staphylococcus aureus Sepehri et
(abscesses) al. (2014)
Cumin Essential oil Cuminaldehyde | Bacillus sp,(anthrax) Agrawal
and alcoholic Klebsiella pneumoniae and Gour,
extract (bloodstream infections) 1992
Meena et al,,
2018
Dill Essential oil Limonene, Pseudomonas Carvalheira
carvone, aeruginosa, (infections in etal, 2017
anethofuran the blood)
Staphylococcus aureus

Antimicrobial property of seed spices against Plant pathogenic organisms

Spices Causal organism Disease Reference
Cumin X. campestris pv. vesicatoria, X. | Bacterial leaf spot Lacobellis et al,
campestris pv. campestris 2005
Fennel Rhizopus stolonifer Mold El Ouadi Y et
al,2017
Aniseed Aspergillus flavus, Alternaria Rot, Leaf spot, gray mold | Behdani et al
alternata, Botrytis cinerea (2012)
Caraway Altenaria solani Early blight El-Mougy, 2009
Ajwain Curvularia lunata, Fusarium Curvularia leaf spotand | Khanuja etal.
chlamydosporum wilt (2004)
Coriander | Seed borne pathogens of Rice seedling blight, Leaf | Zare-Shehneh et
Pyricularia oryzae & spot al. (2014)
Alternaria sp
Celery Septoria apicola Leaf spot Donovan et al.
(2014)
Dill Sclerotinia sclerotiorum Sclerotinia Rot Bingxin Ma et.al.
(2015)

Antimicrobial property of seed spices against Animal pathogenic organisms

Coriander Cat & Dog Microsporum canis(upper, dead Soares BV etal. (2012)
layers of skin )

Dill Dog Candida albicans (abnormal amount | ZengHetal. (2012)
of drooling)

Fennel & Cat & Dog Microsporum gypseum, (ring worm) | Zuzarte M et al. (2013)

Ajwain Microsporum canis (circular lesions)

Caraway Sheep & Clostridium perfringens Schone et al. (2006)

goat (enterotoxemia)
Black Bovine Coagulase - negative staphylococci Abdalhamed AM et al.
Cumin (mastitis) (2018)
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Crop Form Extraction Content Compound Sources
method analysis
Coriander Essential Stean Linallol Yuelin Zhang
oil distillation etal. (2016)
Fenugreek Crude Microwave Diosgenin Myrene
extract Assisted Dsouza et al
Extraction (2018)
Fennel Essential Hydro Trans Damjanovié,
oil distillation anethole etal (2008)
Cumin Essential MW-assisted Cuminaledyde R. Ascrizzi
oil hydro etal (2017)
distillation
Black cumin Essential Steam Thymo Demis Zelelew
oil distillation quinone etal. (2018)
Dill Essential hydro B- :r(l:z;}\;[/zis Elaheh et al.
oil distillation phellandrene (2018)
Ajowain Essential hydro Thymol Mohammad et
oil distillation al. (2014)
Celery Essential Ultrasound- limonene Justyna Zorga
oil Assisted Hydro etal. (2020)
distillation
Caraway Essential supercritical Carvone Csaba D.
oil fluid Andras et al.
extraction (2015)
Aniseed Essential Steam Anethole Sudhir Yadav
oil Distillation etal. (2014)
Method
CONCLUSION

Seed spices are used day to day life in our kitchen. Other than kitchen
value it has many pharmaceutical significances because of it contain
antioxidant, antimicrobial property. The major seed spices like coriander,
Fenugreek, fennel, cumin having antimicrobial property against human, plant,
and veterinary pathogens. Not only major spices the minor seed spices like
ajwain, celery, aniseed, caraway and dill also contain antimicrobial properties
against human, plant and veterinary pathogens. Other than this black cumin is
one of the minor seed spices it contains antiviral property. Because of this the
seeds spices can also be used in suitable pharmaceutical dosage form to treat
infections in human, animal & veterinary diseases.

Future Thurst
v' Herbal materials have created a novel exciting field in all sciences,
especially in medicine, agriculture, veterinary sciences for future
studies due to their unique properties.
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Their medicinal applications have already led to the development of
new medical productions.

Considering the decisive role of antimicrobial drugs in human life,
these new fields in the drug industry have become increasingly more
acceptable.

Designing new antimicrobial drugs free from side effects will not only
create a new area of study but can also help meet the expanding human
needs Therefore, future research can focus on the characterization of
the active component and the effect of herb-herb combinations for
future therapeutic advancements and pharmaceutical product
development.

Since the coriander, cumin, fennel, fenugreek having anti- bacterial and
anti-microbial properties and black cumin having anti- viral
properties they can be used as a pharmaceutical industry and these
biomaterials are suggested for use against the COVID-19 virus.
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Introduction

Antibiotics are substances produced by microorganisms that
selectively inhibit or kill the growth of other microorganisms. Antimicrobial
growth promoters like antibiotics are applied to selectively Kkill intestinal
bacteria and alter the intestinal microbiota of animals in subtherapeutic doses.
These increase the animal performance by lowering bacterial and host
competition for nutrients. Antimicrobial resistance (AMR) is a phenomenon of
natural evolution. However, the indiscriminate use of antibiotics, improper
dose and regime of the antibiotics, poor hygienic and sanitary measures and
poor infection control practises all contribute to AMR.

Antibiotic resistance is one of the most important public health threats
of the 21st century (WHO, 2014). Globally, an estimated 700,000 deaths are
attributable to resistant pathogens each year and by 2050, an estimated 300
million premature deaths per year globally will be attributable to antimicrobial
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resistance, with a cumulative economic cost of US$100 trillion (The Review on
Antimicrobial Resistance, 2014). This is mainly because of the over use of
antimicrobials in human, veterinary, agriculture and aquaculture profession.
Between 2000 and 2010, worldwide consumption of antibiotics by humans
increased by 36% in BRICS countries and 23% of the increase in the retail sales
volume was attributable to India. Worldwide consumption of antibiotics in
animals is estimated to rise from 63,151 tons in 2010 to 105,596 tons in 2030.
By 2030, consumption is expected to be double as the population increases by
13%. Antibiotic purchases and prescriptions for viral or non-bacterial
infections also contribute to AMR.

The use of antimicrobials for disease treatment, prevention and control in both
domestic and non-domestic animals also contribute significantly to the issue.
Additionally, antibiotics are widely used as growth promoters in aquaculture
and for promoting the faster growth of livestock in agriculture. AMR and MDR
will remain an on-going problem even with the development of new
chemotherapeutic/antimicrobial agents. Therefore, it is important to find out
the ways to control and reduce the spread of such pathogens in animal,
humans, aquaculture and environment.
Mechanism of AMR
Bacterial species gain antibiotic resistance through several mechanisms such
as
(1) Pathogens prevents the antimicrobial agent to reach its target site by
reducing its ability to penetrate into the cell
(2) Expulsion of the antimicrobial agents from the cell via general or specific
efflux pumps
(3) By inactivation/destroy of antimicrobial agents
(4) By modifying the antimicrobial agents
(5) By modifying the target sites within the bacteria

AMR in Veterinary Sector

As the global demand for animal protein is increasing day by day,
antibiotics are extensively used to raise food-producing animals in intensive
production system, mostly to promote growth. An estimated 80% of all
antibiotics consumed by the United States were used in food animals. Global
antibiotic consumption in livestock was conservatively estimated as 63,200
tons in 2010, accounting for nearly two-thirds of the estimated 100,000 tons of
antibiotics produced annually worldwide. By 2030, consumption is projected
to rise by two-thirds to 105,600 tons. Two thirds of the increase is due to
increase in the number of animals, and the remaining one third is due to the
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shift from extensive to intensive farming. Agricultural use of antibiotics can be
categorized as therapeutic use, prophylactic use for disease prevention,
metaphylactic use for infection control and as animal growth promoters. Use of
same class of antibiotics for humans and for food-producing animals increase
the emergence of resistant pathogens. Most commonly used antibiotics in
animals include tetracycline as growth promoters and therapeutics in cattle,
beta-lactams, cephalosporin and macrolides for disease treatment and growth
enhancement and peptidomimetics as growth promoters in poultry. Since
1980, several feed formulations containing antibiotic were licensed for use in
food producing animals. Many such feed formulations are used in India
especially in livestock and poultry sector. This results in excretion of large
amounts of active antibiotics and their metabolites through feces, milk, meat
and their products. There were several reports of antibiotic residues in foods
of animal and poultry origin from all over the globe including India. These
antibiotic residues then enter into human and animal gut, soil, water and
environment and affect the natural microbiota. The antimicrobial resistance
genes then easily transmitted through mobile genetic elements like plasmids
and transposon to unexposed groups of organism. Use of animal manure as a
fertiliser also contributes to this antibiotic pollution as well as potentially
resistant bacteria. Furthermore, the nutrients present in the manure stimulate
microbial growth and horizontal gene transfer between the different species
present. Use of antibiotics such as sulfadimethoxine, ormetoprim, and
oxytetracycline in aquaculture also contributed antibiotic pollution. However,
fish do not metabolise antibiotic drugs effectively and so excrete them in their
active form into the environment which results into development of AMR
among the microbes.

Bacterial species associated with food producing animals are
Campylobacter jejuni, Salmonella enterica, Typhimurium DT104, E. coli
0157:H7, Listeria monocytogenes, Aeromonas, and Clostridium spp. while
Salmonella and Vibrio are associated with aquaculture. The use of
fluoroquinolones particularly ciprofloxacin in poultry production since 1995
led to the emergence of ciprofloxacin resistant Campylobacter, which was
subsequently detected in the breast meat of sacrificed animals. The antibiotic
avoparcin which is used as growth promoter in livestock is believed to also
promote vancomycin resistance. A paper published in 2008 showed that
vancomycin-resistant E. faecium was still highly prevalent in poultry in Europe.
Some in vivo transfer studies indicated that vanA gene was located in
transposon Tn1546 and may be transferred between animal and human
adapted enterococci. The vanM gene was also located in transferable element
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and could transfer by conjugation. Similar strains of VRE have been isolated
from both farm animal and human, indicating that some of those strains may
adapt to farm animals and cause infectious diseases in humans.
Amoxycillin+sulbactam, ceftriaxone, enrofloxacin, gentamicin, Ceftiofur and
cefquinome are exclusively used as veterinary medicines for the treatment of
mastitis caused by Staphylococcus aureus, with ceftiofur also used
prophylactically in piglets to prevent arthritis, meningitis, septicemia, and
diarrhea. The use of cephalosporins has resulted in the emergence of ESBL
producing E. coli which is transmissible to human hosts via contaminated food
and water. Colistin also known as polymyxin E is used for the treatment of
MDR gram negative pathogens especially for the carbapenemase producing
Enterobacteria ceaesince the 1990s. Colistin was banned from human use in the
1970s due to its nephrotoxic effect on the kidneys but remained in use
asprophylactic and as a growth promoter in pigs. Resistance to colistin has now
emerged in Klebsiella pneumonia, an important human pathogen that causes
hospital-acquired and community acquired infections.

Chickens can be reservoirs for several food-borne pathogens besides
Campylobacter. Transmission of Campylobacter to human beings occurs mainly
through contaminated foods of animal origin, particularly raw or undercooked
poultry meat, unpasteurized milk and dairy products. Therefore, chicken is
considered as the primary source of infection to human with a very low dose of
infection i.e. 500 organisms. Once infected, it will be well adopted by the
intestinal tract. The two predominant species, particularly Campylobacter
jejuni and Campylobacter coli are major cause of foodborne bacterial
gastroenteritis in humans. Antimicrobial resistance in bacteria isolated from
slaughtered and retail chickens, as well as free-ranging chickens has been
reported in several publications. There are several reports worldwide
describing fluoroquinolone-resistant Campylobacter infections in humans.
TheFQ-resistant Campylobacter population could eventually colonize into
intestinal tract of birds and may be transmitted to human via the contaminated
poultry meat.

Methods to Reduce AMR

Administration of low doses (5-40 mg/kg. feed) of antimicrobial
growth-promoters in animal feed were banned by Europe (EU) in 2006 to
protect public health, and this ban drew a great attention of other countries
and international organizations since this low dose drug exposure over a long
period of time could elicit selective pressure leading to the emergence of
resistant bacteria. In many countries including India, this ban has not been
implemented where antibiotics are continually and extensively used for
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agricultural purposes. Furthermore, the use of quinolones for aquaculture was
banned in several industrialized countries, as AMR to one type of quinolone
typically results in resistance to all members of this class of antibiotics.
Reduction in antibiotic consumption in both agriculture and aquaculture sector
will help to reduce the number of AMR bacteria in the environment. Though
the development of new antibiotics are challenging but there is a need for
development of antibiotic agents particularly effective against AMR and MDR
strains. Research at present is ongoing assessing the potential for
nanomaterials such as titania dioxide (TiO2) and graphene oxide (GO) as
antimicrobial surface coatings. Bacteriophages as antibacterial agents are also
a possibility as phage’s causes specific bacterial cell death while not affecting
the animal host. In our opinion, development of herbal preparations against
resistance pathogens will be more meaningful than the synthetic antibiotics.
Besides these, the optimum and appropriate use of antibiotic is very much
essential. The most important thing is to protect our self, our livestock and our
environment through proper sanitation and hygiene. Surveillance of
antimicrobial resistance is also equally important to combat the AMR problem.

Antimicrobial resistance surveillance is one of the pillars of the World
Health Organization’s (WHO) 2015 global action plan on AMR. AMR is also
prioritized under the Global Health Security Agenda (GHSA), and India is one of
the contributing countries. Antimicrobial resistance (AMR) surveillance system
keep vigilant on microbial population dynamics, allows the early detection of
resistant strains of public health importance, and supports the swift warning
and investigation of outbreaks. The findings AMR surveillance is required to
advise clinical therapy decisions, to guide policy recommendations, and to
assess the impact of resistance containment interventions. Antimicrobial
resistance surveillance is enhanced when linked to monitoring of antimicrobial
use practices. The AMR surveillance studies is critical for establishing trends in
antimicrobial resistance pattern of pathogens and for identifying emerging
pathogens at the national and global levels. The information assists in the
development of targeted approaches to control antimicrobial resistance. The
surveillance data concerning variations in trends among different countries,
regions, and local facilities (e.g., hospitals and nursing homes) can help to guide
treatment decisions so that clinicians may avoid initiating inappropriate
antimicrobial therapy. The routine antimicrobial surveillance is an important
tool for nations, regions, and local facilities, since it is essential to ensure
accurate information to establish and modify treatment guidelines and to assist
in the prescription of appropriate empirical antimicrobial therapy.
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WHO emphasis the establishment of effective, epidemiologically sound
surveillance of antimicrobial use and AMR among common pathogens in the
community, hospitals and other health-care facilities as one of the key public
health priorities. Global programmes that monitor resistance in Mycobacterium
tuberculosis and Neisseria gonorrhoeae have been in place for many years. In
addition, regional surveillance programmes have been monitoring resistance
in selected geographical areas, such as the Central Asian and Eastern European
Surveillance of Antimicrobial Resistance (CAESAR), the European
Antimicrobial Resistance Surveillance Network (EARS-Net) and the Latin
American Antimicrobial Resistance Surveillance Network (ReLAVRA).

Several national and international surveillance programmes have been
initiated all over the world. International surveillance programme includes
Global Antimicrobial Resistance Surveillance System (GLASS), NNIS
System/National Healthcare Safety Network (NHSN), Alexander Project,
Hospitals in Europe Link for Infection Control through Surveillance (HELICS),
Tracking Resistance in the United States Today (TRUST), SENTRY
Antimicrobial Surveillance Program, Meropenem Yearly Susceptibility Test
Information Collection (MYSTIC) Program, European Antimicrobial Resistance
Surveillance System (EARSS), Prospective Resistant Organism Tracking and
Epidemiology for the Ketolide Telithromycin (PROTEKT), ECO-SENS Project,
Surveillance of Antimicrobial Use and Antimicrobial Resistance in ICUs (SARI),
Gonococcal Antimicrobial Surveillance Programme (GASP), European
Surveillance of Antimicrobial Consumption Network (ESAC-Net) and European
Antimicrobial Resistance Surveillance Network (EARS-Net). Government of
India also initiated Indian Network for Surveillance of Antimicrobial Resistance
(INSAR), Antimicrobial Resistance Surveillance Research Network (AMRSN),
National Action Plan on Antimicrobial Resistance (NAP-AMR), Indian Network
for Fishery and Animals Antimicrobial Resistance (INFAAR), National
Programme on Containment of Antimicrobial Resistance programmes to
combat AMR. Political agendas, legislation, development of therapies and
educational initiatives are essential to mitigate the increasing rate of antibiotic
resistance. Prescribers, policymakers and researchers are charged with the
complex task of mitigating antibiotic resistance in an era when new treatments
for bacterial infections are limited. More infections caused by resistant
microorganisms fail to respond to conventional treatment, and even last-resort
antibiotics. In addition, industry pipelines for the development of novel
antibiotics have run dry over the past few decades. A recent World Health Day
by the WHO with the theme “Combat drug resistance: no action today means
no cure tomorrow” triggered an increase in research activity, and several
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promising strategies have been developed to restore treatment options against
infections by resistant bacterial pathogens.

A growing concern

The WHO estimates that in 2011, out of the total 12 million TB cases
worldwide, 630,000 were MDR. Extensively drug resistant TB has been
identified in 84 countries. The disease was found to be treatable before 2005,
now difficult. Further, dense human population and close contact with animals
may also favors the transmission of AMR-TB as well as other pathogens.
Immediately after rainy season in India, cases of malaria and dengue have been
reported from all parts of India especially Northern, Southern, central and
Western India. Malarial parasites now gaining resistance to chloroquine and
sulfadoxine pyrimethamine. Plasmodium falciparum resistance to artemisin
derivatives is already knocking on the doors in South East Asia. In India it is
estimated that, drug resistant infections are responsible for 58,000 neonatal
sepsis deaths. Antimicrobial resistant bacteria of animal origin can be
transmitted to humans through the environment and food products and to
agricultural workers by direct contact with the animals. The recent worldwide
estimate of global antibiotic resistance published by the World Health
Organization (WHO) in 2014, listed E. coli, K. pneumoniae, and S. aureus as the
three agents of greatest concern, associated with both hospital and community
acquired infections. Shigella is showing a widespread resistance to
Ciprofloxacin, the only antibiotic currently recommended by WHO for treating
infections by it. Carbapenem resistant metallo beta-lactamse, known as the
New Delhi superbug, was detected in December 2009 in a Swedish patient in
India, now reported from many other countries. Apart from these, vancomycin
resistant Enterococci (VRE), Extended-Spectrum Beta-Lactamase (ESBL)
producing Enterobacteriaceae, MDR Pseudomonas, Shigella, Vibrio and
Acinetobacter, antifungal resistant fungi and antiviral resistant viruses are
playing havoc in treatment facilities around the world, causing several deaths
and economic burden. Operations and treatment of burns and extensive
wound/injuries are now difficult due to infectious MDR organism. Pathogenic
microbial biofilm is also considered to be a worldwide challenge due to the
inherent antibiotic resistance conferred by its lifestyle. Biofilms containing
extracellular DNA can be an easiest source of infections when they grow in
medical devices. Bacterial biofilms, resistant to antibiotics, disinfectant
chemicals and to phagocytosis are present in several places including Indian
kitchens. It is known, for example, that the persistence of staphylococcal
infections in udder is due to biofilm formation. In addition, S. aureus expresses
several virulence factors such as toxins, enzymes, adhesins, and other surface
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proteins that allow it to survive under extreme conditions. Community-
associated methicillin-resistant S. aureus (CA-MRSA) and Livestock Associated
(LA-MRSA) are growing problems. Acinetobacter baumannii, a Gram-negative,
opportunistic pathogen can form biofilm and increasing resistance to antibiotic
agents presents challenges for infection control.

Activities at national level

There are wide ranges of challenges to reduce the occurrence of

Antimicrobial resistance in India despite the National Policy for Containment of

Antimicrobial Resistance in India. However, “Jaipur Declaration on Anti

Microbial Resistance e 2011” is witness for reduction in antimicrobial use.

There were several approaches to combat the AMR in India.

1. Control / regulations over the counter sale of antimicrobials, their
inappropriate use in agriculture, aquaculture and human sector.

2. Development of SOP / standard treatment guidelines for common
infectious diseases

3. Awareness about impact of AMR on human and animal health to the public
through social media, pamphlets, radio-talk, extension activities.

4. Maintain personal hygiene by nutritious and adequate diet, regular
exercise, yoga, meditation, tobacco and alcohol banned, avoid junk foods
and regular consumption of fruits will help for personal protection by
improving immunity and health.

5. Cleanliness of house, kitchen, surrounding and our environment. Effective
public health measures such as improved hygiene and sanitation,
improving immunization coverage, rapid outbreak response, promoting
AYUSH and other holistic systems of healing will reduce reliance on
antimicrobials and break the chain of transmission of resistant microbes.

6. Continuous surveillance of AMR pathogens for monitoring resistance in
human, animals and aquaculture is necessary.

Conclusion

When antimicrobials are used heavily to prevent disease and promote
growth, it may be favourable for the spread of organisms with elevated levels
of resistance. Antibiotic prophylaxis at key junctures during the rearing period
is frequently used to control bacterial diseases in animals. It would be ideal to
determine each country's disease burden for each pathogen and if necessary,
implement prophylactic vaccination. Recent years have seen an increase in
research into the potential benefits of using botanicals to treat infectious
infections in animals. Restricting the access of antimicrobials in animal

production, which are thought to be crucial for human medicine, would be a

part of advisable practises. The strategies like teaching good farming practises,
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limiting the availability of antibiotics and gathering knowledge on the AMR
profile of animal pathogens can promote the biosecurity in the livestock
industry and the impact of AMR on human health.
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1. Introduction

In India, sweets hold a special value and are consumed widely almost
on each and every occasion. Sweets ssignify joy, happiness, and most
importantly a token of love to fellow beings. Sweets are offered to express
gratitude, respect, and play a means to acknowledge presence of loved ones.
Different types of sweets are popular throughout the country or are region-
specific. Gulab Jamun, Rasgulla, Rabri, Sandesh, Kaju Katli, Ladoo, Burfi, Mysore
Pak, Rasmalai and Ghevar etc. are most widely consumed sweets. Among them
Gulab Jamun and Burfi are placed among top 10 most popular sweets and are
consumed throughout the country. Lower shelf-life, microbial contamination,
and poor nutritional characteristics are the major concern. At different stages
such as during production, packaging and storage, low hygiene practices may
favour the growth of various microorganisms which causes early deterioration
of the product. Apart from these many other biotic and abiotic factors
(temperature, air humidity or light) can also leads to the degradation of some
quality aspects of sweets. Researchers have made many efforts to increase
shelf-life of sweets by utilizing numerous chemical preservatives and
packaging solutions. However, addition of these chemicals badly affects the
health of the consumer. Excessive packaging also contributes to extra cost and
leave environmental footprint. Nowadays consumer has become smart and
demand for products which contains minimal chemicals. In an survey about the
parameters considered before purchase/consumption of the sweets by the
consumers were focused 25% each on health benefits, quality, taste and price
of the sweets (Fig. 1). This shift in behaviour of consumers has lead researchers
think more consciously to find some alternatives for extension of shelf-life of
sweets. Herb extracts are known to possess antimicrobial, anti-inflammatory,
and anti-oxidant properties in addition to basis physicochemical effect they
have. Herbs extract such as cardamom also improves the taste of the product
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and find wide application in food industry. Refined flour a major ingredient of
many sweets is not good for health but is used widely. There is always a scope
to find an alternative or reduce the level of it by replacing with some other
nutritional ingredient. Whole cereals, legumes, millet, and pseudocereal are
nutritionally rich and has been used as a substitute to refined flour either fully
or partially. Soy flour is rich source of protein, fiber, minerals like Calcium,
Phosphorous, and Vitamins (A, B, C, and D). Oat (Avena sativa L.) is another
unique starchy grain and widely cultivatable all over the world. Oat contains
high amounts of protein (12-16 %), fat (5-9%), carbohydrate (66-70%), fiber
(11%), ash, and B-glucan. If replacement of refined flour is not feasible one can
supplement the product with such flours. In present study a survey was
undertaken to know the shelf-life of Burfi and Gulab Jamun available at local
shops in Bathinda region of Punjab during different seasons. In survey shelf-life
of Burfi and Gulab Jamun in summers (refrigerated and non-refrigerated),
winters, and rainy season was evaluated. On the basis of survey attempts were
made to incorporate herb extracts, soy/oat flour to improve shelf-life of the
selected sweets and impart some nutritional characteristics. Overall objective
was to develop formulation for making Gulab jamun and Burfi using nutritious
grain, herbs/spices in order to improve health benefits and added advantage of
extending shelf-life. Specific objective of the study include:

» Survey of local vendors in Bathinda, Punjab to determine the shelf-life
of loose selling Gulab Jamun and Burfi

» Application of herb extracts, soy flour, and oat flour for improving
nutrition profile and extending the shelf-life

»> Development of package and practice to optimize shelf-life of loose
selling sweets

2. Indian sweets market and consumer preference

Based on fruits, dairy, pulses and cereals or different combinations of
different ingredients, the traditional Indian sweets, boast of a nearly
inconceivable range. India has very large sweets market which can be divided
into organized (packaged) and unorganized sectors (loose sweets). Majority
(90%) of the Indian sweets market is unorganized with INR 533 Billion market
value and only 10% is organized. On the basis of type of sweet, 28% sweets are
milk based, 17% are dry fruit based, 21% is soan papdi and 34% are
miscellaneous sweets. Consumption of sweets is also region-specific with major
contribution of Northern region (35%) followed by Eastern (28%), Western
(24%), and Southern region (13%).
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Fig. 1 Consumer preference when choosing sweets

3. Methodology

The amount of addition of herbs was decided based on literature and
keeping in view the sensory attributes of the product. A synergistic approach
was employed involving use of herb extract in combination. The proximate
composition was estimated using standard AOAC method (AOAC, 2002) and %
DPPH was measure using Bandoniene et al. (2002). The overall acceptability of
prepared samples was evaluated using 9-point hedonic scale. Steps involved in
preparation of Burfi and Gulab jamun are as:

Herb incorporated Burfi

Buffalo/cow milk (6% fat;9% SNF) — filtration of milk— heating of
milk until boiling— preparation of khoya+ addition of herb extract—addition
of sugar (7%)—heating till solid mass obtained—spread for setting & cut into
desire shape—packaging and storage

Gulab jamun

Filtration and heat until boiling—preparation of khoya (same as for
burfi) — preparation of dough (refined flour and other ingredients addition
including 3.3% soy flour and 10% oat flour) — portioning & formation of
dough balls—deep fat frying (140-160 °C) —»soaking into sugar syrup (addition
of basil extract)— packaging and storage.

4. Result and discussion
4.1 Survey of local vendors regarding shelf-life of loose selling Burfi and
Gulab Jamun

The survey revealed that shelf-life of Burfi and Gulab Jamun during
summers under non-refrigeration condition was 5.83+0.69 and 5.0+£0.58 days
and in refrigeration (10£2°C) it was 9.33+0.74and 8.0+1.15 days, respectively.
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In rainy season sweets reported a shelf-life of 4.8+0.4 and 4.2+0.74 days and in
winter it was 9.2+0.74 and 8.0+0.9 days, respectively for Burfi and Gulab
jamun. The vendors were also asked about their knowledge regarding
preservatives. Most of the vendors were unaware of preservatives and some
were hesitating and didn’t disclose name and quantity of preservative they add.
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Fig. 2 a) Shelf-life of Burfi and b) Gulab jamun based on survey conducted

4.2 Physicochemical analysis of Burfi and Gulab jamun samples

The prepared sample showed good overall acceptability in terms of
taste, colour, texture and flavour evaluated using 9-point hedonic scale. There
was substantial increase in protein, fat, ash, and antioxidant activity in herb
incorporated Burfi and Gulab jamuns. The percentage change in
physicochemical properties of control (without herb extract & soy/oat flour)
and sample made in combination to observe synergistic effect are presented in

Table 1 and Table 2.
Table 1 Proximate composition of Burfi

P
arzlor/n )e ter Control Herb extract incorporated Burfi
0
Turmeric+
Turmeric Black Cardamom . black
Ginger
(500 pepper (20 (500 (1g/Kg) pepper+
mg/Kg) mg/Kg) mg/Kg) &/%8 cardamom+
ginger
Moisture 16.01+0.18 | 16.26+0.25 16.07+0.34 | 16.09+0.70 16.0+£0.69 16.04+0.74

Crude Ash 2.48x0.22 2.67x0.11 2.51+0.23 2.69+0.15 2.56x0.11 2.90£0.41

Crude Fat 17.10£0.09 | 17.21+0.24 17.13+x0.24 | 17.27+0.17 17.14+0.64 17.44+0.15

Crude 13.42+0.13 | 13.57+0.17 13.44+0.04 | 13.71+0.30 13.47+0.08 13.93+0.08
Protein
Antioxidant | 4.61+0.07 19.85+0.31 7.21+0.11 8.63+0.09 9.51+0.17 11.45+0.11
(% DPPH)
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Table 2 Proximate composition of Gulab jamun

Parameter (%) Control Herb extract incorporated Gulab Jamun
S t
Soy flour Oat flour Basil extract ﬂ(c))}:l{'iaBasil
0, 0,

(3.3%) (10%) (025mg/Kg) | .~
Moisture 28.87+0.30 | 26.68+0.33 | 28.7+0.36 28.84+0.29 28.91+0.36
Crude Ash 1.06+0.9 1.31+0.07 1.29+0.07 1.07+0.08 1.32+0.03
Crude Fat 11.26+0.22 | 11.80+0.05 | 11.33+0.21 | 11.27+0.20 12.14+0.32
Crude Protein 9.08+0.17 9.61+0.08 9.66+0.11 9.10+0.03 10.35+0.13
Antioxidant (9
D';t[:;_’[’]“ (% | 5221010 | 15626013 | 1410019 | 18952027 | 19.12:0.32

5. Summary and conclusions

Burfi is being sold by the vendor on an average 4.8 days in rainy season
to 9.28 days in winter under non-refrigerated condition. It is sold up to 9.33
days under refrigerated condition. Gulab jamun is being sold by the vendor on
an average of 4 days in rainy season to 8 days in winter. It is being sold for 8
days in refrigerated condition. The study revealed that nutritional profile of the
Burfi and Gulab jamun can be improved adding flour of nutritionally rich grains
and herb extracts. It was observed that adding a small amount of turmeric (500
mg/kg) can increase more than double the antioxidant properties of the burfi
as compared to control. The corresponding increase in the gulab jamun was
witnessed more than 3 times. The shelf-life of optimized burfi increased from 8
to 12 days with the addition of the herb/spices. The shelf-life of the gulab
jamun increased from maximum 8 days to 11 days under ambient condition.
The work is still progressing with microbial study and micronutrients
improvement in the products.
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Introduction

We are an avantgarde Nano-Biotech Company located in Gurgaon,
India. Our expertise is designing, developing and manufacturing advanced
nanoscale nutrient formulations and bionanofungicides for agriculture and
turf. We manufacture our products under the brand name 'Aquaritin’. We
primarily export 87 % our products to the US, UK, and Europe. In India we are
supplying to Delhi Golf Course, Airforce G C, Gurgaon, Karma Lakeland, Puna
GC, Pune, Willingdon GC Mumbai etc.

We primarily supply to 700 Golf Courses that are 1) challenged by high
incidences of pests and disease, 2) aim to reduce the use of fungicides and
pesticides and 3) want to improve turf quality. On the retail side, we have over
15,000 customers globally.

Our headquarter is located in Gurgaon, Haryana, India. But we have
representative offices in Africa, Australia, Indonesia, Malaysia, UK and USA.
Nearly 60%of our business is based on the export of our product to various
countries across the globe. Our product is employed by Golf courses, Farms and
even in various Government based projects throughout the world. The efficacy
and merit of our products is recognized worldwide. We export our
manufactured products to USA, Australia, Singapore, Malaysia, Thailand,
Indonesia, Canada and Africa.

1.1 What is Aquaritin?

Aquaritin is an advanced Nano- scale formulation which combines a
balanced mix of Micro and Macro nutrients along with the power of Silica. It is
a breakthrough range of products that deliver amazing results in Agriculture
and Turf health. It helps in revival of sick crops, reduces pests and diseases
significantly, reduces water usage, improves soil quality and mitigates impact
of climate change especially drought like conditions.
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Aquaritin 19 is a 4% Generation Nanotech advanced Nano scale foliar spray
which combines a balanced mix of 10 nutrients in a single formulation. It
contains primary nutrient (N, P, K); Secondary nutrient (Ca, Mg); Micro
nutrients (Fe, Zn, B,Mo) in addition to Silica. The particles are between 1 and
30 nano meters in size and each nutrient is adsorbed on to a silica molecule
preventing them from bonding with each other, water, or the atmosphere. Due
to its fine particle size, the nutrients are absorbed through by the plant,
delivering all the nutrients essential for an efficient photosynthesis directly on
the leaf. The combination of all the 10 nutrients in Nano scale increases the
plant efficiency to absorb the nutrients by 40 times as compared to the
chelated conventional fertilizers available on the nutrient.
1.2 Aquaritin for Turf Management

Aquaritin contains both Macro and Micro nutrients in a single
formulation that can be made easily accessible to the turf through fertigation.
Turf Grass, like any other living organisms, require the concurrence of different
elements both to synthesize their cell constituents and adequate metabolism.
Nutrients-crosstalk occurs when a nutrient interacts simultaneously with more
than one nutrient. Upon addition of two nutrients, there is an increase in yield
in comparison with adding only one, a positive (synergistic) interaction. For
example, Boron plays a role in the calcium and phosphorus utilization. In other
cases, a scarce element can be substituted by another element of similar
characteristics i.e., size and charge. In staggered nutrient delivery, the
deficiency symptoms of one nutrient can be misinterpreted as well. Also, there
can be an increase in one nutrient concentration which will ultimately result in
the reduced bioavailability of other nutrients. Even in the perfect
environmental growing conditions, perfect water, temperature, sunlight, and
carbon dioxide, if the plant does not have required nutrients, photosynthesis
will slow down. Chlorophyll levels can often be increased by making sure that
plants have adequate levels of magnesium, iron, and nitrogen. If K or Mg is not
present in sufficient quantities in photosynthetic tissues, complex interactions
of anatomical, physiological and biochemical responses result in a reduction of
photosynthetic carbon assimilation. Aquaritin boosts Photosynthesis efficiency
leading to higher yields, promotes immediate and long-lasting colour response.
In crops, we have recorded an increase of PE from 6% to 12% after use of
Aquaritin. It also reduces water consumption by at least 20% through
reduction of transpiration loss.
1. Case Study: Royal Colombo Golf Club, Sri Lanka

The Royal Colombo Golf Club being the oldest golf club in Sri Lanka is
home to the Sri Lanka Golf Union, the governing body of Golf in Sri Lanka and
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maintains links with The Royal and Ancient Golf Club of St Andrews in
Scotland. Established in 1880, it is located in the capital city of Colombo at The
Ridgeway Links also known as the Anderson Golf  Course
(6°54'16.36"N79°52'56.2"E). The RCGC is total 18-hole, 6560-yard (6,000 m)
par 71 golf course with Tifeagle Grass on their greens and Cow Grass on the
fairways.

Being in coastal country, RCGC’s Green are prone to various pest and
fungal diseases which acts as a major constraint against the flourishing of the
Golf Course itself. To this we introduced a 4th Generation Nano Tech Solution
‘Aquaritin 19’ (futuristically designed for Golf Course) containing Silica as an
active ingredient with 9 essential nutrients. The Aquaritin 19 was trialled in
practice Green starting from 28t January 2023 to 20t February by the Course
Supervisor and turf quality was monitored every time while dosing. Based on
the data obtained from the trail, ]S Aquaritin Global Company Pvt. Ltd analysed
the findings which is being stated in the following report.

2.1 Materials and Method

Practice Green having the Tifeagle Grass was selected for the Aquaritin
19 trial in RCGC. Dosing of Aquaritin 19, irrigation and management were
handled by the Course Supervisor. Evaluation of speed from 3 different
direction namely D1, D2 and D3 using Stimp Meter were conducted every day
of dosing Aquaritin 19 by the Course Supervisor.

32 ml of Aquaritin 19 was diluted in 16 litres of Back mounted sprayer
and dosed on Practice Green 8 times from 28t January 2023 to 20t February
as an intensive dosing phase. Turf grasses were analysed by ]S Aquaritin Global
Company Pvt. Ltd using Turf Analyser software which smartly detects the
density & uniformity of the Turf on the basis of photograph.

2.2 Results and Observations

On contrary to the Pre-Treatment observation, significant improvement was
observed in the treated area in regards to the consistency of the speed,
uniformity, density and reduction in earthworm casting.

Graph 1: Speed Performance of Practice Green using Aquaritin 19

Speed

As per the data obtained from the trial, the findings are given in Table 1.
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In D1, 3.12% surge in speed was noticed in 22 days i.e., from 28®* January - 20* February.
In D2, 8.2% surge in speed is noticed from 28% January to 20t February

In D3, 2.5% surge in speed is noticed in 22 days i.e., from 28% January to 20* February.

Pic 1: Pictures showing the uniformity of Greens post treatment with Aquaritin 19

Turf grasses were analyzed by ]S using Turf Analyser software which smartly
detects the density & uniformity of the Turf on the basis of image processing
technology.

Conclusion

The purpose of the trial at RCGC was to determine the effect of
Aquaritin 19 on the overall wellbeing of turf grasses. With the above case
study, it is to conclude that application of Aquaritin 19 in various Green has
shown significant improvement in terms of stress, Turf quality, uniformity,
speed, pest & disease resistance by reducing the inputs like pesticides,
fungicides, conventional fertilizers etc regardless of different terrains, climatic
conditions, soil and water quality. The usage of Aquaritin 19 has proved to
reduce the earthworm casting as well in the Royal Colombo Golf Course just
after 8 applications of Aquaritin 19 alone.
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1. Introduction

The poultry industry is growing across the world to fulfill the
increasing demands of poultry meat and eggs. Poultry meat contains a low
amount of saturated fatty acids and is rich in protein, vitamins, and minerals.
Similarly, poultry eggs are the most affordable source of animal protein.
Besides
vitamins, minerals, and proteins, eggs are also rich in antioxidants such as
lutein and zeaxanthin, which possess major benefits for eye health. To fulfill
the demands, there has been an immense improvement in chicken genetics in
the past decade. Improved broilers and laying hens have higher metabolicrates
and production performances. Due to a higher metabolic rate, they produce
more body heat and are prone to heat stress. High stocking density of birds,
along with the high ambient temperature, increases the propensity of heat
stress.

Heat stress is a major problem in the poultry industry affecting the
health and performances of poultry. Heat stress resulted in high annual
economic losses in the poultry industry, and with the rise of global
temperature, this number is speculated to increase more in the coming years.
Heat stress is a condition where chickens are unable to maintain a balance
between body heat production and heat loss. Heat stress results from the
interaction of different factors such as high environmental temperature,
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humidity, radiant heat, and airspeed; among them, high ambient temperature
plays a significant role. The normal body temperature of the chicken is
around41-42 °C, and the thermoneutral temperature to maximize growth is
between 18-21 °C. Environmental temperature higher than 25 °C elicits heat
stress in poultry. Various physiological, neuroendocrine, and behavioral
changes occur in poultry under heat stress, and potential mitigation strategies
against heat stress in broiler chickens are:

2. Biological Changes in Poultry Due to Heat Stress
Heat stress in poultry results in several behavioral, physiological, and
neuroendocrine changes that influence health and performances.

Behavioral Physiological Neuroendocrine Production
changes changes changes changes
Reduced feeding | Oxidative stress Increased Corticotropin | Increased
factor (CRF) mortality
Increased Acid-base Increased Decreased feed
drinking imbalance Adrenocorticotropin intake
hormone (ACTH)
Panting Respiratory Increased Reduced FCR
alkalosis Catecholamine
Reduced Increased H/L | Increased Plasma | Reduced Body
movement ratio cortisol weight
Wing spreading Altered cecal | Decreased T3, GnRH, | Decreased quality
microbial profile FSH and LH and quantity of egg
and meat

2.1. Physiological Changes

Major physiological changes that take place in the heat-stressed birds
are:
2.1.1. Oxidative Stress

Reactive oxygen species (ROS) are free radicals and peroxides
produced typically within the cells during regular metabolism. They are
essential for many cellular processes such as cytokine transcription,
immunomodulation, and ion transportation. The excess ROS produced within
cells are eliminated by physiological detoxifying mechanisms present within
the cells. During the thermoneutral condition, activation of transcriptional
factor Nrf2 causes the additional synthesis of a group of antioxidant molecules,
which deals with increased ROS produced inside the cell. However, due to the
imbalance between these systems, either by higher production of ROS or by a
decrease in the effectiveness of the antioxidant defense system, the cells are
exposed to stress conditions commonly known as oxidative stress. Excess free
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radicals produced during oxidative stress damage all the components of the
cells including proteins, lipids, and DNA. Effects of oxidative stress depend
upon its severity and range from small reversible changes to apoptosis and cell
death in the case of severe oxidative stress. The oxidative stress in poultry is
associated with biological damage, severe health disorders, lower growth rates,
and economic losses.
2.1.2. Acid-Base Imbalance

Birds lack sweat glands and have feathers throughout the body. Those
features impair thermoregulation, and as a consequence, they need to release
heat via active mechanism (i.e., panting) during higher ambient temperature.
During panting, excretion of CO2 occurs at a greater rate than the cellular
production of CO2, which alters the standard bicarbonate buffer system in the
blood. The reduction of CO2 leads to a decrease in the concentration of
carbonic acids (H2C03) and hydrogen ions (H+). In contrast, the concentration
of the bicarbonateions (HCO3-) is increased; thus, raising the blood pH, i.e., the
blood becomes alkaline. To cope with this situation and maintain the normal
blood pH, birds will start excreting more amount of HCO3- and retain H+ from
the kidney. The elevated H+ alters the acid-base balance leading to respiratory
alkalosis and metabolic acidosis and is associated with the decline in
production performances of poultry.

2.1.3. Suppressed Immunocompetence

Heat stress is known to suppress immunity in the chicken. As a result,
the prevalence of contagious and infectious poultry diseases, such as Newcastle
disease (ND) and Gumboroo disease, is relatively higher during the summer
season in tropical countries. Besides this, the size of immune-related organs
such as the spleen, thymus, and lymphoid organs are regressed and level of
antibodies was also lowered in heat-stressed birds.

2.2. Neuroendocrine Changes

The neuroendocrine system plays a crucial role in maintaining
homeostasis and normal physiological functioning of birds during heat stress.
In birds, the sympathoadrenal medullary (SAM) axisis activated and regulates
homeostasis during the early stage of heat stress. The increase in ambient
temperature is perceived by the sympathetic nerves, which transmit the
impulse to the adrenal medulla. The adrenal medulla increases the secretion of
catecholamines, which cause a surge of glucose release in the blood, deplete
liver glycogen, reduce muscle glycogen, increase respiration rate, vasodilate
the peripheral blood vessels, and increase neural sensitivity to cope with the
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stress. As stress persists for a more extended period, the hypothalamic-
pituitary-adrenal (HPA) axis is activated. In response to the stress,
corticotrophin-releasing hormone (CRH) is secreted from the hypothalamus,
which triggers the release of an adrenocorticotrophic hormone (ACTH) from
thepituitary. ACTH increases the production and release of corticosteroid by
the adrenal glands. Corticosteroid stimulates gluconeogenesis to increase
plasma glucose levels. Thyroid hormones, triiodothyronine (T3) and thyroxine
(T4), released by the thyroid gland, also play a critical role in maintaining
metabolic rate. T3 concentrations were lowered in the heat-stressed birds,
whereas T4 concentrations were found inconsistent. The reduction of T3
concentration during heat stress is due to a decrease in peripheral
deiodination ofT4 to T3. There is also a difference in T3 secretion between
selected breeds and native breeds. The plasma T3 levels in dwarfs (dw)
chicken are usually less than half of the levels in selected breeds of chicken.
Dwarf gene (dw) is found to inhibit the conversion of T4 to T3 in peripheral
tissue, resulting ina lower T3 level in dwarfs. Lower level of T3 were also
noticed in Naked neck laying hens as compared to Lohman white and New
Hampshire laying hens. Besides this, the secretion of the gonadotrophin-
releasing hormone is also found to be impaired in heat-stressed birds.
Moreover, sex hormones such as plasma progesterone, testosterone, and
estradiol were also found to be lowered in heat-stressed White Leghorns.
These hormonal changes are responsible for reduced growth performance and
reproductive efficiency of hyperthermic birds.

2.3. Behavioral Changes

When birds are exposed to a higher environmental temperature than
their thermoneutral temperature, they try to dissipate excess heat produced
inside the body, which is manifested by specific behavioral changes in birds.
Chickens in the thermal stress condition spend less time walking and standing,
consume less amount of feed and more water, spread wings, and cover their
body surface in the litter. Furthermore, the characteristic signs of panting are
also observed in heat-stressed birds. These major physiological,
neuroendocrine, and behavioral changes lead to increased mortality, decreased
feed intake, reduced final body weight, decreased quality of meat and eggs, and
increased feed conversion ratio (FCR) in poultry. Thus, heat stress has been of
paramount importance in the poultry industry considering global warming and
economic losses. To cope with this problem, different strategies have been
employed by researchers and farmers.
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3. Potential Strategies to Mitigate Heat Stress in Poultry

Major strategies that have been used to mitigate the detrimental effects
of heat stress in poultry are:
3.1. Feeding Strategies
3.1.1. Feed Restriction

Restricting the feed during the hotter period of the day has been a
common practice in poultry production. In this practice, feed intake is reduced
by withdrawing feed for a certain period (generally8 a.m. to 5 p.m.) to reduce
the metabolic rate of birds. Feed restriction is found to reduce rectal
temperature, minimize mortality and decrease abdominal fat in heat-stressed
broilers. Restricting the availability of feed to 8 h a day during the hot periods
in broilers improved feed efficiency and shortened tonic immobility; a measure
to determine fearfulness in which birds are placed on its back for observing
righting reflex. Similarly, in the case of broiler hens, limiting feed provision was
found to reduce heat production by 23%. Yet, this approach is not widely used
in the poultry industry, as it results in reduced growth rate and delayed
marketing age of the birds.
3.1.2. Dual Feeding Regime
Practical observations have shown that feed restriction results in
overcrowding and rush at are-feeding time resulting in some additional
mortality. Thus, the dual feeding regime has been used to ensure birds have
access to feed throughout the day. The thermic effects of proteins are higher
than carbohydrates and produce higher metabolic heat. Taking this into
account, the protein-rich diet is provided during cooler times and the energy-
rich diet during the warmer period of the day. Providing a protein-rich diet
from 4 p.m. to 9 am. and an energy-rich diet during the9 a.m. to 4 p.m. heat
stress period was found to reduce the body temperature and mortality in the
heat-stressed broilers. However, this approach could not enhance growth and
feed efficiency in heat-stressed birds.
3.1.3. Wet Feeding

During heat stress, birds lose a high amount of water through the
respiratory tract, and there is a marked increase in water intake to restore
thermoregulatory balance. Adding water in the feed helps increase water
intake and reduces viscosity in the gut resulting in the faster passage of the
feed. Wet feeding stimulates pre-digestion, improves absorption of the
nutrients from the gut, and accelerates the action of the digestive enzyme on
the feed. In broilers, wet feeding improved the feed intake, body weight, and
weight of the GI tract. In laying hens, feeding of wet feed during the high

36



temperature increased dry matter intake, egg weight, and egg production.
Although this approach was found to have beneficial effects in heat-stressed
birds, it is less common among poultry farmers, as there is a risk of fungal
growth in the feed causing mycotoxicosis in the birds.
3.1.4. Adding Fat in the Diet

Higher energy diets were effective in partially mitigating the effects of
heat stress in poultry. During metabolism, fat produces lower heat increment
as compared to protein and carbohydrates. Considering this fact,
supplementation of fat in the diet has been a general practice in the hot
climatic regions to increase the energy level and diminish the detrimental
effects of heat stress. Supplementation of fat in the poultry diet not only helps
to increase the nutrient utilization in the GI tract by lowering the rate of food
passage but also helps to increase the energy value of the other feed
constituents. Adding fat at the level of 5% to the diet in heat-stressed laying
hens was found to increase feed intake by 17%. Similarly, significant
improvement in the broiler performance was observed when the5% fat diet
was provided. Increasing the oil supplementation in the higher protein
concentration diet relieved the negative effects of chronic heat stress on broiler
performance, meat lipids, and physiological and immunological traits. In
addition to these benefits, adding fat significantly increased abdominal fat in
heat-stressed broilers.
3.1.5. Supplementation of Vitamins, Minerals, and Electrolytes
Vitamin E

Vitamin E (alpha-tocopherol) is a fat-soluble vitamin that has
antioxidant activity and helps to scavenge free radicals produced inside the
cell. Vita