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| Dyers, and pigrnents. are essential in various industries, including,
- development of eto-friendly dyes and pigments derived from-plants . 5

fastness, g-oalc—@ypf,y and. regulatory issues, iridustrial adopfiof: % .

dretmine bepeees 4am

=~ “Microbial, Plant-Based, and .« =
Green-Synthesized Dyes: .
. Sustainable Production Strategies. =

~.Zelira Husaini, Vikas Rumar -~ =~

Abstract . - . ., e S

&

textiles, food, cosmetics, printing, and -advancedfunctiondl }
materials. Conventlonal synthetic dyes, Whilq\ offeIing* yibrant and '
durable cdlo?r'isi,i:fb“ségsy erious environniental aﬁd..ﬁealth riékéijﬁué**gé toxic ': :
chemicals, Heavy.inetals, and high water and "energy consumption. B
The growmgneed “for sustainable alternatives has "led to the

microbes, mmerals,and waste materials, often produced using green B -
extraction techniques and biotechnological approaches. Sustainable J' -
dyeing technologies, including low-water systems, bi‘qd’ggwda?l?
_,rabﬁdfantsz.;ein(:l: dlgltal printing, minimize qﬂvirdnfrriéﬁtal 1mpactW£ﬂI@ i
maintaining color quality. Despite challenges siich as color copsistet® £

increasing, supportéd by global brands and circular économy prac Y
Future trends focus on synthetic biology, nano—p1gm€nt5.ssmmt:1‘h:
and renewable chemical frameworks ‘to enfharic@i susfftlllﬂb1
ChﬂDtﬁl} DI"OVid@jS a (’.()mn;'P]ﬂPﬂcixrp n‘mrv;émr nF “é119ta1118bl N |
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Green Engineering of Bio-Derived
pdhesives, Coatings, and Lubricants for
Industrial Applications

7 I

B hd T3 9'1@ B hd . . .
Vikas Kumar*, Saba Rana, Vipin Saini, -

Ankit kumar, Divya Patiyal

Abstract

F%he increasing global demand for sustainable materials has

accelerated research on bio-derived adhesives, coatings;. and
fubricants as alternatives to petrol’gum—based products. These
polymers, "microbial

biopQI‘Ymers,, and animal derived macromolecules Aprovide s;}gniﬁcant
dability, low toxicity,

environmental advantages, including biodegra
renewability, and reduced carbon emissions. 1his chapter presents an
in depth examination of the green engineering principles governing

the development, fabrication, and application of bio-based adhesives,
| ‘ fude material sources,

biocoatings, and biolubricants. Key themes inc | souree
chemical modification strategies, functional performance industriat

applications, and emerging technologies such as D

enzymatic processing, and circular ioeconomy T ho cHaP ™
‘ions, inclading cesh dm”ali)lht),’b AN

?ﬁﬂdﬂdl%&tiqn) and proposes research duecmon; that 11111&%1:10
U T S SO SV © o aoanced surface €0 LRSS
Gf?c@hnolog , green. chemistry, and advax,r}ccﬁ‘ suite &

Jtimately, this comprehensive overview hight

odels. The chaptet

phits the poten
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o
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- Production: Major Chailenges and~ *~ - ¢ |

Future Opportunities
' Vipin Kumar Saini*,.Saba Rana, : LET
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Use of Nanotechnology in B,io;uél | 1

Vikas Kumar, Shalini Mishra

X, %

[

Giw:,n the currént situation, where fossil ;ft1eis are ;sr,teadily"runriiif;g\ﬁ
out, biofuel is one of the finest substitutes for fuels derived from.
petroleurn in .the world. When fossil fuels burn, greenhotse gas\e'w§
are released into ‘the atmosphere, posing serious risks to both human |

health and the ecosystem. Industrial biofuel production is a tirne-
‘Cdnsum‘ing process. due to a number of restrictions in cLlrxcntly,aVa11able=
' sts. Furthermore, based

technologies and the .éerespondingly higher cos

o

&

PPN {

on the varied methods and materials used, mult‘iplﬁ P rocedu}tes e 4
used to convert diverse feedstocks into the intended result. In tefmg ‘f
of selectivity; .e-'?Ll"cf:).‘gyg efficiency, and time management, nanopartlclzi E
(NPs) are among: thc finest Wéys to address the present 'pIObl@ms’ s >

ave just lately
phetic mn@
roduction |
heir special 7 -3
face: ared, Lo .= *

blomass usage at a lower cost. Many of these techniques h
fon ncliding metal, ma
od ‘to improve the P
ons because of

higher sot

gained traction, and a humber of NPs, 1
metal oxide, are.currently being employ
of biofuel. NPs are useful biofuel additi
qQualities, which include their design, stabilify;
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Abstract ‘
‘he global agrlcultural 1 5
 challenges-such as meeting

population; coping with climate varia 1ty,

damage: Geneticall
tool to address these issues by rmprovmg crop’

Productron costs, ~and supporting sustainable
Recent developments in GM technology i
“based -vark
herblcrdes “and the ability to WlthS
drought and sallnlty Furthermore,
enrrehrnent iof staple crops with vit:
minerals, and omega—3 fatty acrds——helpmg co:

10} sustarnablhty by reducing reliance .on ch
age and i

eﬁielency Economlcally, these crops have booste

farm 1ncorne and strengthened foo
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y modified (GM) crops have emerged a5 a valuable ii
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7] “he 24st century faces multifaceted ¢hallenges in fﬁnsﬁfmg food

sccurity . while, maintaining  environmental integrity. Giha
‘population growth, climate change, resoutce depletion, and biodiversy
loss threaten the sustainability of conventional iinCiiltural/'Pfact‘ih‘ces.In ;
response, the agricultural industry is progressively adoptirig innovatir
approathes that enhance efficiency while reducing environmental :
impact. Notably, combining sustainable farming practicés; with
precision agriculture technologies presents a viable route.toward s
more resilient and environmentally responsible future. - :
Sulstéiinab‘l}i agriculture emphasizes 'pl;ﬂélf;}ticiés that meet curret.
generations; ‘tordo the same. It emphasizes. ecological sustainabl®
financial Vfablhty, » and socidl* fairness. In i;"éon%r:aSt, prcasmﬂ .
agricultiire employs advanced digital tocls such. as mforsz:IlOil6 ﬁ;f
communication technologies (ICT), GPS, remote sensif® (e
“of Things (IOT) deévices, and data anﬂlytlcsj £6 Thanage ’nltpu.-,I s
efficiently 4t fine spatial scales. THe convergence of thcscqgﬁwndlp
amms to create’ agri‘éultural systems that are Pﬁ&ducﬂy@, cc

socially responsible, and economically viable®. .-
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exhibit enhanced surface area, reactivity, . and fu,/j t

_routes ofren 1nvolve the use of toxic reagents hlgh energy consumPtlon d
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anotechnology is rapidly emerglng ds~ 3. transforrnatwe tool

for. addressmg ‘eritical environmental challenges suchas water
scarc:tty, air, and soil pollu*tlen climate change mrtrgatron and ‘the
developinent ( of sustainable energy systems. OWlng to their nanoscale £

dn:nensrons and dlstmctlve phy51cochem1ca1 propertres nanomatenals v
“1onal efficiency;

maklng them ' hrghly eﬁ‘éctrve in envrronmental remedratron, pollutant 3
detection, ant1rn1crob1a1 apphcatlons catalysis and renewable energy

o

technologies: However conventiorial physical; n;,nd' chermcal syrlfh‘?glS

=

ile

111

able and
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In this contexf green synthesis has emerged 16 a, sustain:
envrronmen‘caﬂy bemgn ‘alternative .fof’ n'momatenal fabr
utilizing natural Tesources “such 4y l)lant extracts, MWicroos
bloPOlymefS and agricultural waste underﬁmlld reaction.
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Chapter 10: ECONOMIC PLANNING AND NUTRITIONAL WELL-BEING OF FAMILIES

ECONOMIC PLANNING AND NUTRITIONAL WELL-BEING

OF FAMILIES

Abstract

Household economic planning plays a
crucial role in determining the nutritional
well-being of families, particularly in the
context of limited resources, rising food
prices and changing lifestyles. This chapter
examines the interrelationship between
economic planning and family nutrition from
a Home Science perspective, emphasizing the
Jamily as a basic economic unit where
income, time, energy and skills must be
efficiently managed. It explores how
budgeting, meal planning, food purchasing,
storage and cooking practices influence
dietary quality, food security and health
outcomes. The chapter highlights that income
alone does not ensure good nutrition; rather,
informed  decision-making and effective
resource management significantly enhance
nutritional well-being even in low-income
households. Special attention is given to the
role of women in household economic and
nutritional management, as well as to
microeconomic theories of food choice that
shape consumption behavior. By linking
economic planning with nutrition, health and
Jood security, the chapter underscores the
importance of financial literacy and nutrition
education in preventing malnutrition and
nutrition-related disorders. The discussion
offers  valuable insights for students,
educators and policymakers seeking to
promote sustainable and  healthy family
living.

Keywords:Household Economic Planning,
Nutritional Well-Being, Family Resource
Management, Food  Budgeting, Meal
Planning, Womens Role in Nutrition, Food
Security; Microeconomics of Food Dietary
Quality, Malnutrition Prevention.
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DIGITAL TRANSFORMATION AND

SUSTAINABLE HOME MANAGEN gy

T:A
COMMERCE-HOME SCIENCE lNTERFACE

—_— DT‘. Shuh?i'q Rq fhz'

ABSTRACT

In the rapidly changing digital age, the traditiong] area of oy,
management is experiencing a major shift driven by

technological '
progress and sustaingble living priorities. This Paper €xamines f,

connection between digita] transformation gy Sustainable poy,
management, combining viewpoints from
science. The reseqrel, shows how g4
CHErgy-saving smars devices, .
householq Practices g

qualitatiy, insights and «
Ry
,demozzstrate_s how the ¢ > o

. onvergence of d; itq] ools with
systamabzhty oals is 10 only e / dig Tianagement ¢
Women, iy,

home go. f "Powering individygls, particularly
. " “Ston-makiy, T er
societg] Objectiyes Such g redﬁ' ‘Id o s oo g tobroad
consumpﬁo,,. : €d cq

te Shydy Carbon Jootprints ana responsible
AWareness Tograms 4 -Onc'lu,d_. Y ”ecommendz‘ng Dpolicy supporh
Aoplion o5 4.0 8 ang esign iy, ‘ ider
adoptipy, of digity Olytion, Og Provements 4, Promote z‘?e wi
. . . g ole Otne managenlell .
gital oy, A
\onsmh:: Magement, Sustainable Living, smart
“Herism, Technology in Dopmestic Management
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ABSTRACT

Digital transfortnation has  significantly teshapeq 4, o
pusiness landscapé with Indian :ctartups emerging as key drivy, o
shis revolution. This study examines the Pf' ofound impacs of di itOf
transformation on Indian startups, emphasizing its role i, foﬁeé; al
smovation, enhancing operational efficiency, and redefining busine};
models. The research delves into current trends, challenges, an;
opportunities, underscoring the critical role of technology in accelemting
growth within the Indian startup ecosystem. By integrating insighs from
case studies, this paper demonstrates how digital tools and platfor,y
enable startups to scale rapidly, optimize processes, and deliver valye 1,
customers in competitive markets. However, it also identifies barriers
such as limited resources, regulatory hurdles, and resistance to change
that hinder digital adoption. To address these challenges, the study
provides actionable recommendations, including strategic investments
in technology, capacity building, and fostering collaborations with key
stakeholders. This analysis highlights the transformative potential of
digitalization in empowering Indian startups fo compete globally and
drive sustainable economic growth. The findings contribute to-a deeper

 understanding of how startups can leverage digital transformation fo
‘navigate dynamic markets and achieve long-term success.

1. Introduction

The Indian startup ecosystem has experienced expone
over the past decade, becoming a vibrant hub of innovation a-
activity. This remarkable expansion is-attributed to the convergene® Oicﬂl
:dn‘t,r epreneurial spirit, supportive government policies, and apid teChnfiliZgh“s
o ;;‘;’;‘eg'ts: As one of the world’s leading startup CCOSYSte{ns’ trajecfory'
Digital ¢ igital transformation as a pivotal force shapin® i Chnolﬂgies .
514 transformation, defined by the integration of emerginé i ;

ntial growth
d econo™

150
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cONSUMER BEHAVIOR iN THE -

o DIGITAL AGE:

; ANALYleG THE SHOPPING PATTERNS.OF
INDIAN E-COMMERCE USERS

— Sofiya Ansari

B
e

“

- ABSTRACT

._ The expansion of e-commerce in India has had a significant impact
ori consumer behavior, with digital platforms impacting interaction,
tastes, and buying decisions. This study looks at how internet shopping
is developing, what drives customer decisions, and the impact of digital
marketing strategies. Using survey data and secondary research, the
study provides valuable insights into the expectations, obstacles, and

motivations of Indian e-commerce buyers. Keywords: India, digital

marketing, ecommerce, digital transformation, online shopping, and

cons.
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A STUDY ON THE IMPACT OF SOCIAL
MEDIA MARKETING TRENDS ON DIGITAL
MARKETING

— Ruby Poswal

ABSTRACT

The growing popularity of social media has compelled marketers fo
consider this platform alongside traditiongl marketing functions. Social
media primarily relies on internet or mobile phone applications and
tools to share information among users. The number of social media
users exceeds the population of some countries today. The impact of
social media on marketing can be evaluated by comparing marketing
practices before and after the rise of social media and by examining the
technologies used in social media,

Keywords: Marketing before social media, the evolution of social
media, social media today, web technology, the impact of social media
on marketing, concerns, and criticism of social media.

Introduction

Social media marketing is the use of social media platforms and websites
to promote a product or service. Although the terms e-marketing and digital
marketing are still dominant in academia, social media marketing is becoming
more: popular for both practitioners and researchers. Most social media
Platforms have built in data analytics tools, which enable companies to track
the progress, success, and engagement of ad campaigns. Companies address a
range of stakeholders through social media marketing, including current and
potential customers, current and potential employees, journalists, bloggers,
and the general public. On a strategic level, social media marketing includes -
the management of a marketing campaign, governance, setting the scope (e.g.,
more active or passive use) and the establishment of a firm’s desired social -
media “culture”. and “tone” While using social media marketing, firms, can
allow _cu;tomers and Internet users to post user-generated content (e,g., online
comm_ents, product reviews, etc.), also known as “earned media,” rather than -

‘use marketer-prepared advertising copy.
V 283




THE PSYCHOLOGY OF Spacg,

HOW INTERIOR DESIGN AFFECTg
HUMAN BEHAVIOR

— Kajg] May;

ABSTRACT

This research explores the intricate relationship between interior
design and human behavior, delving into the psychological principles
that govern our interactions with the built environment. It investigates
how elements such as color, light, texture, and spatial arrangement
can significantly influence our emotions, moods, and behayiors, By
examining the psychological underpinnings of design choices, this study
aims to demonstrate how thoughtfully designed spaces can Joster well-
being, enhance productivity, and cultivate positive human interactions.
The research will draw. upon a combination of psychological theories,
empirical studies, and real-world case studies to illustrate the profound
impact of interior design on human behavior. Ultimately, this exploration
seeks to provide valuable insights for architects, interior designers, and
individuals alike, empowering them fto cregte spaces that not only
aesthetically pleasing but also conducive to human flourishing,

Keywords: Interior design, psychology of space, human behavior,

environmental psychology, well-being, productivity, design principles.
L 2

Introduction =~

The built environment profoundly shapes human experience. Beyond

mere aesthetics, interior design exerts a powerful influence on our emotions,
moods, and behaviors. This research delves into the intricate relationship
between the psychology of space and human behavior, exploring how elements
such as color, light, texture, and spatial arrangement can significantly impact

our well-being, productivity, and social interactions.
From the moment we enter 3 space, our senses are bombarded with
information that subconsciously influences our thoughts and actions. The

colors on the walls, the quality of light, the choice of materials, and the way
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#:PODCAST JOURNALISM: GROWTH AND
"7 CHALLENGES IN INDIA

— MayankVerma

ABSTRACT

..* % % Podcast journalism has become-an important and

fhno T growzng form of news and storytelling in India in recent

. years. This growth has been supported by the rapid

* increase in smariphone usage, easy availability of low-

.~ cost internet, and the rising popularity of on-demand

/ . audio content among audiences. Unlike traditional forms

e “of Journahsm such as newspapers and television, podcast

journalism allows Journalists to present news and stories

in a detailed, conversational, and engaging manner.

Podcasts also provide space for long-form discussions,

interviews, and narrative storytelling, which help

audiences better understand complex social, political,
and cultural issues.

This research paper examines the growth of podcast
journalism in India and analyzes the major challenges
faced by journalists and content creators working in this

. medium. The study uses a qualitative research approach
5. and is based on the review of existing academic literature,
.+ #i7e . mediaindustry reports, and case studies of selected Indian
% " ‘news podcasts..

T The study further suggests that podcast journalism
' ' has the potential to play a strong supportive role alongside
mainstream media by" promoting in-depth reporting,
.. = diverse viewpoints, and independent journalism.. With
these improvements, podcast journalism can become a
' powerfultool for strengthening democratic communication

s "t and informed public discourse in the digital age.

PR . Keywords: Podcast Journalism, Digital Media, Audio
, ' Journalism, Indian Media, New Media
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Transforming Agriculture: Innovations for a Sustainable Future
(ISBN: 978-81-991070-7-6)
DRONES IN AGRICULTURE
Ratnakiran D. Wankhade?, Santosh*2, Mohd Nayeem Ali3 and Chandra Shekhar4
1Department of Genetics and Plant Breeding,
2Department of Farm Machinery and Power Engineering,
3Department of Dairy Technology,
Faculty of Agriculture, Shri Ram College- Muzaffarnagar (Uttar Pradesh)-251001 (India)
“Department of Agronomy, Dr. Khem Singh Gill Akal College of Agriculture,
Eternal University- Baru Sahib (H.P.)- 173101

*Corresponding author E-mail: santosh.8956@gmail.com

Abstract:

Agriculture is undergoing a technological transformation with the advent of unmanned
aerial vehicles (UAVs), commonly known as drones. These tools are revolutionizing the way
farming operations are conducted, enabling precision agriculture through real-time data
acquisition, crop monitoring, field analysis, irrigation management, and spraying operations. The
integration of drones has significantly enhanced efficiency, reduced labor dependency, and
increased crop productivity while promoting sustainable practices. This chapter delves into the
evolution, types, components, applications, benefits, challenges, legal frameworks, and future
perspectives of drone technology in agriculture. Case studies from various agricultural zones are
also discussed to highlight real-world applications. The chapter provides a comprehensive view
-of how drones are reshaping modern agriculture, aligning it with global food security and
sustainability goals.

Keywords: UAVs, Precision AgricultureRemote Sensing, Smart Farming, Sustainable
Agriculture, Aerial GIS, NDVI, Variable Rate Application.
Introduction:

The increasing global demand for food, driven by population growth, urbanization, and
climate change, has necessitated a shift toward smarter agricultural practices. One of the most
transformative technologies to emerge in this domain is the use of drones. Drones, or unmanned
aerial vehicles (UAVs), are aircraft systems that operate without a human pilot on board and are
typically controlled remotely or autonomoisly via GPS. Drones have found extensive application
across numerous sectors, but their utility in agriculture stands out due to the tangible impact on
productivity, sustainability, and cost-effectiveness. They offer a bird's-eye view of vast fields,
allowing for rapid data collection and analysis. According to Zhang and Kovacs (2012), drones
can significantly reduce the time and labor required for traditional agricultural monitoring
techniques. The integration -of drone technology into agriculture is a pivotal component' of

precision farming — a concept that combines data analytics, GPS, and automation to optimize
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BIOFORTIFICATION: A SUSTAINABLE STRATEGY FOR

COMBATING MICRONUTRIENT MALNUTRITION
Santosh*1, Ratnakiran D. Wankhade? and Mohd Nayeem Ali3
1Department of Genetics and Plant Breeding,
2Department of Farm Machinery and Power Engineering,
3Department of Dairy Technology,

Department of Agriculture,

Shri Ram College- Muzaffarnagar (Uttar Pradesh)-251001 (India)

*Corresponding author E-mail: santosh.8956@gmail.com

Abstract:

Micronutrient deficiencies, often referred to as hidden hunger, affect more than two
billion people globally, particularly in developing countries. Biofortification is a cost-effective,
sustainable, and long-term strategy aimed at increasing the density of essential vitamins and
minerals in staple crops through conventional plant breeding, transgenic approaches, or
agronomic practices. Unlike supplementation and food fortification, biofortification targets rural
populations who rely heavily on home-grown foods. This chapter provides a comprehensive
analysis ‘of biofortification, including its conceptual framework, types, methods, crops under
development, global programs, success stories, challenges, and future prospects. The integration
of biofortified crops into food systems can significantly enhance nutritional security and
contribute to the achievement of several Sustainable Development Goals (SDGs), particularly
those focused on hunger, health, and well-being.

Keywords: Biofortification, Micronutrient Deficiency, Hidden Hunger, Genetic Engineering,
Agronomic Biofortification, Sustainable Development Goals, Staple Crops, Malnutrition
Introduction:

Micronutrient malnutrition affects a ‘substantial portion of the global population,
especially in regions where diéts are primarily based on calorie-rich but nutrient-poor staple
foods siich as rice, wheat, and maize. According to the World Health Organization (WHO), over
30% of the global population suffers from deficiencies in essential micronutrients like iron,
vitamin A, and zinc (WHO, 2021). These deficiencies can lead to a wide range of health
problems, including anemia, impaired cognitive development, weakened immunity, and
increased mortality rates, especially among women and children. Biofortification—defined as the

process of increasing the nutrient content of staple-crops during plant growth rather than through

‘post-harvest fortification—emerges as a promising and sustainable solution to address hidden

hunger. The technique encompasses plant breeding, transgenic’ modifications, and agronomic
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APICULTURE - A SUSTAINABLE APPROACH TO

LIVELIHOOD AND AGRICULTURE
Mohd Nayeem Ali?, Santosh*? and Ratnakiran D. Wankhade3
1Department of Farm Machinery and-Power Engineering,
2Department of Genetics and Plant Breeding,
3Department of Dairy Technology,
Department of Agriculture,
Shri Ram College- Muzaffarnagar (Uttar Pradesh)-251001 (India)

*Correspending author E-mail: santosh.8956@gmail.com

Abstract:

Apiculture, or beekeeping, is an ancient and evolving practice with profound ecological,

economic, and social significance. Rooted in human civilization for over 9,000 years, modern

apiculture has progressed into a scientifically managed agricultural enterprise. Beyond honey

production, it plays a vital role in crop pollination, biodiversity conservation, and rural

employment. This chapter explores the historical development, commonly used bee species,

essential equipment, and management practices involved in beekeeping. It emphasizes the

econoniic importance of hive products such as honey, wax, and propolis, and their contribution

to rural income and allied industries. The ecological benefits of apiculture, particularly in

supporting sustainable agriculture and contributing to the UN Sustainable Development Goals,

are discussed in detail. Challenges such as pesticide exposure, climate change, diseases, and lack

of training are identified alongside innovations .like smart hives and selective breeding. The

current status and future prospects of apiculture in India—including its suitability for women and

tribal communities—highlight its potential as a low-cost, climate-resilient livelihood strategy.

Strengthened by institutional support and growing market demand, apiculture holds immense

promise for enhancing food security and ecological sustainability.

Keywords: Apiculture, Beekeeping, Honeybee, Pollination, Sustainable Agriculture, Hive

Products, Rural Livelihoods, Smart Hives, Climate Change.

Introduction:

Apiculture, derived from the Latin word A4pis meaning bee, refers to the practice of

maintaining bee colonies primarily for the production of honey and other hive products., With its

roots dating back over 9,000 years, apiculture has evolved from wild honey collection to a

sophisticated agricultural practice. In addition to honey production, beekeeping contributes

significantly to pollination services, biodiversity conservation, and rural income generation

(FAO, 2020). Amidst pressing challenges such as climate change, food insecurity, and
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PRECISION FARMING: REVOLUTIONIZING AGRICULTURE THROUGH

TECHNOLOGY-DRIVEN SOLUTIONS
Ratnakiran D. Wankhade?, Santosh*2 and Mohd Nayeem Ali3
1Department of Farm Machinery and Power Engineering,
2Department of Genetics and Plant Breeding,
3Department of Dairy Technology,

Department of Agriculture,

Shri Ram College- Muzaffarnagar (Uttar Pradesh)-251001 (India)

*Corresponding author E-mail: santosh.8956@gmail.com

Abstract:
Precision farming, also known as site-specific crop management, represents a '
transformative evolution in modern agricilture through the integration of cutfing-edge
technologies such as GPS, GIS, remote sensing, IoT, Al, drones, and robotics. This data-driven
approach enables the real-time observation, measurement, and response to intra-field variability,
ensuring optimal input utilization and enhancing resource-use efficiency. As the global demand
for food continues to surge amidst environmental degradation, climate change, and resource
scarcity, precision farming emerges as a critical solution for sustainable intensification. This
chapter comprehensively explores the principles, components, technologies, applications, and
global scenarios of precision farming. It also delves into economic and environmental benefits,
implementation strategies, policy frameworks, challenges, and future research directions. By
promoting ecological sustainability, economic viability, and technological inclusivity, precision
agriculture has the potential to revolutionize global food systems while empowering farmers with
intelligent, adaptive solutions for 21st-century agriculture.
Keywords: Precision Agriculture; Site-Specific Crop Management (SSCM); Smart Farming;
GPS; ‘GIS; Remote Sensing; Internet of Things (IoT); Variable Rate Technology (VRT);
Artificial Intelligence (AI); Unmanned Aerial Vehicles (UAVs); Data Analytics; Climate-Smart
Agriculture.
Introduction:

Agriculture has historically been the backbone of human civilization, providing food,
fiber, and fuel. From the early days of subsistence farming to the Green Revolution and beyond,
agricultural innovations have continuously shaped human societies. However, contemporary
agriculture is confronted with a new set of complex challenges. The global population is
projected to reach nearly 10 billion by 2050, thereby increasing food demand by over 60%

(FAO, 2017). At the same time, climate change is threatening agricultural productivity through
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GENOMICS IN CROP IMPROVEMENT
Santosh*!, Ratnakiran D. Wankhade? and Mohd Nayeem Ali3
1Department of Genetics and Plant Breeding,
2Department of Farm Machinery and Power Engineering,
3Department of Dairy Technology,
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Shri Ram College- Muzaffarnagar (Uttar Pradesh)-251001 (India)

*Corresponding author E-mail: santosh.8956@gmail.com

Abstract:

The exponential growth in global population, climate change, and increasing pressure on
natural resources necessitate a paradigm shift in how crops are improved to meet global food
security goals. Genomics—a comprehensive study of an organism's entire genome—has

emerged as a powerful and transformative tool in modern plant breeding. It provides insights into

genome structure, gene function, and complex trait architecture, significantly accelerating the

breeding cycle. This chapter discusses the foundations of plant genomics, sequencing
technologies, marker systems, genome-wide association studies (GWAS), genomic selection
(GS), and genome editing, with special emphasis on their applications in the improvement of
major crops. Furthermore, it examines the role of omics integration, challenges of practical
implementation in breeding programs, and the way forward in integrating genomics for
sustainable crop productivity.

Keywords: Genomics, Molecular Breeding, Genome Sequencing, Marker-Assisted Selection,
Genome Editing, Genomic Selection, Plant Biotechnology, Functional Genomics, Omics
Integration.

Introduction:

Crop improvement has always been a cornerstone of agricultural development.
Traditional breeding practices, relyiﬁg on phenotypic selection and hybridization, have
historically enhanced crop productivity and stress resilience. However, such methods are often
time-consuming, labor-intensive, and limited in scope when dealing with complex traits like
drought resistance, yield stability, and nutrient use efficiency (Tester & Langridge, 2010). The
introduction of molecular biology and genomics has transformed the landscape of crop breeding:
Genomics refers to the study of the structure, function, evolution, and mapping of genomes. It
allows scientists to understand gene functions and interactions at a system-wide level,
significantly enhancing the precision and speed of breeding programs (Varshney et al, 2014).
This chapter presents an extensive review of the role of genomics in modern crop improvement,

emphasizing recent advances, technologies, and applications in key food and cash crops.
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LAC CULTURE: A SUSTAINABLE BIO-RESOURCE

FOR LIVELIHOOD AND INDUSTRY
Mohd Nayeem Ali?, Santosh*2 and Ratnakiran D. Wankhade?
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Abstract:

Lac culture, the scientific cultivation of lac insects (Kerria lacca) on host plants for the
production of natural resin, is an ancient yet economically vital agro-forestry practice. As one of
the few commercially viable entomological products sourced from insects, lac serves as a base
for bio-based resins, dyes, and polishes with wide applications in food, pharmaceuticals,
‘cosmetics, electronics, and varnish industries. India, the world’s largest producer and exporter of
lac, supports millions of tribal and rural households engaged in lac cultivation, harvesting, and
processing. This chapter delves into the intricate world of lac culture, tracing its historical
development, biological foundations, cultivation practices, host plant ecology, and socio-
economic implications. It also explores modern innovations, value-added lac products, pest and
disease management, market potential, and policy frameworks supporting sustainable lac-based
livelihoods. With global interest in renewable, biodegradable materials rising, lac culture stands
at the confluence of traditional knowledge and future-ready green technologies.

Keywords: Lac Culture, Kerria lacca, Lac Inseet, Host Plants, Lac Resin, Agroforestry, Non-
Timber Forest Products (NTFPs), Sustainable Livelihood, Bio-based Polymers, Tribal Economy,
Resin Insects, Natural Dyes

Introduction:

Lac is a unique, natural resin secreted by scale insects of the species Kerria lacca, which
feed on the sap of specific host plants. Unlike synthetic resins, lac is biodegradable, non-toxic,
and eco-friendly, making it an attractive raw material in a world seeking sustainable alternatives.
The process of cultivating lac insects on suitable trees to harvest this resin is known as lac
culture. In India, lac culture is a traditional livelihood activity, particularly among tribal
communities in Jharkhand, Chhattisgarh, Madhya Pradesh, Odisha, and West Bengal. It forms
part of the country’s rich tradition of non-timber forest products (NTEFPs) and contributes to both

subsistence income and export revenue. According to the Indian Institute of Natural Resins and
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Abstract:

Remote sensing has emerged as a vital technology in modern agriculture, facilitating
enhanced monitoring, management, and ‘decision-making across diverse cropping systems. The
integration of satellite, aerial, and drone-based sensors allows the observation and analysis of
various agronomic variables such as crop health, soil moisture, nufrient status, and pest
infestations with high spatial and temporal resolution. This chapter provides a detailed overview
of remote sensing technologies, their principles, types, and applications in precision agriculture,
crop monitoring, yield estimation, soil and water management, and sustainable farming.
‘Moreover, it explores the fusion of remote sensing data with GIS, artificial intelligence (AI), and
decision support systems (DSS). Case studies from different countries are provided to highlight
its practical implications and socioeconomic benefits. Challenges, such as data accuracy, high
costs, and policy limitations, are also discussed, along with future prospects aimed at making
agriculture more resilient, productive, and sustainable.

Keywords: Remote Sensing, Precision Agriculture, Satellite Imagery, NDVI, Drones, Crop
Monitoring, GIS, Sustainable Farming, Spatial Analysis, Multispectral Data.
Introduction:

Agriculture, the cornerstone of human civilization, has evolved significantly with the
advent of modern technology. One of the most transformative tools reshaping agricultures in
recent decades is remote sensing—the science of obtaining information about objects or areas
from a distance, typically from aircraft or satellites. In agricultural contexts, remote sensing
-allows for the real-time monitoring of vast tracts of farmland, enabling timely decisions
regardirig crop health, water usage, soil fertility, pest outbreaks, and wyield prediction. The
traditional methods of field monitoring are labor-intensive, time-consuming, and often limited in
spatial and temporal coverage. By contrast, remote sensing provides comprehensive spatial data

at various scales and resolutions, facilitating more efficient and sustainable agricultural practices.
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TRANSFORMING CROP IMPROVEMENT FOR THE FUTURE
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Abstract:

Precision breeding is a rapidly evolving paradigm in modern agriculture that combines
genomic technologies, bioinformatics, phenomics, and advanced breeding techniques to enhance
the speed, accuracy, and efficiency of crop and livestock improvement. It represents a shift from
phenotype-based selection to targeted genetic manipulation guided by molecular and
computational tools. Unlike traditional breeding, which relies on random gene shuffling and
selection over multiple generations, precision breeding leverages genomic selection, marker-
assisted breeding, genome editing technologies like CRISPR-Cas9, and high-throughput
phenotyping to precisely modify or select for desirable traits. This approach not only accelerates
varietal development but also enables the design of crops with improved yield, stress tolerance,
nutrient efficiency, and resilience to climate change. This chapter explores. the principles, tools,
applications, challenges, and future prospects of precision breeding, focusing on its critical role
in edsuring global food and nutritional security.

Keywords: Precision Breeding, Marker-Assisted Selection, Genomic Selection, CRISPR,
Genome Editing, High-Throughput Phenotyping, Crop Improvement, Genomics, Bioinformatics,
Plant Breeding, Trait Discovery, Smart Agriculture.

Introduction to Precision Breeding:

Precision breeding refers to the suite of modern breeding techniques that enable targeted
modification, selection, or engineering of traits in plants and animals. This approach is grounded
in genetic knowledge, advanced biotechnology, and data-driven tools that allow breeders to
make informed decisions based on genomic and phenotypic information (Tester & Langridge,
2010). Unlike conventional breeding, which often takes over a decade to release a new variety,
precision breeding dramatically shortens the breeding cycle and enhances predictability. The
increasing pressure on agriculture from population growth, climate change, soil degradation, and

emerging pests and diseases necessitates innovative approaches that are efficient, accurate, and
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SERICULTURE: A COMPREHENSIVE TREATISE ON THE SCIENCE,

PRACTICE, AND PROSPECTS OF SILK FARMING

Mohd Nayeem Ali%, Santosh*2 and Ratnakiran D. Wankhade3

1Department of Dairy Technology,
2Department of Genetics and Plant Breeding,
3Department of Farm Machinery and Power Engineering,
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*Corresponding author E-mail: santosh.8956 @gmail.com

Abstract:
Sericulture, the practice of rearing silkworms for silk production, is a unique agro-based
industry that integrates agriculture, biology, and textile technology. It plays a significant role in

rural development by offering sustainable income, especially to women and marginalized

communities. This chapter presents an exhaustive overview of sericulture, encompassing its

historical evolution, biological foundation, types of silkworms and silk, mulberry cultivation,
silkworm rearing practices, post-cocoon processing, and modern biotechnological advancements.
It highlights the environmental and economic importance of silk farming, India’s position in the
global silk market, and challenges such as pest outbreaks and climate variability. Government
initjatives, women’s empowerment, education, and innovative research are also discussed,
demonstrating sericulture's ﬁotential as a tool for socio-economic transformation and ecological
sustainability. With increasing demand for eco-friendly and natural fibers, sericulture is poised to
play a vital role in sustainable development and rural industrialization.

Keywords: Sericulture, Mulberry Cultivation, Silk Reeling, Cocoon Production, Post-Cocoon
Technology, Silk Industry, Sustainable Agriculture, Rural Employment, Biotechnological
Innovations, Non-Mulberry Silk, Silkworm Rearing, Silk Marketing, India Silk Export.
Introduction:

Sericulture is the art and science of rearing silkworms for the production of raw silk; a
natural protein fiber composed mainly of fibroin and sericin. This activity has both scientific
significance and socio-economic relevance, offering employment, especially in rural and semi-
rural areas. Silk has been known for centuries. as the "queen of textiles" due to its luster, softness,
and elegance. The sericulture industry involves various interdisciplinary aspects including
entomology, botany, microbiology, biotechnology, and agricultural sciences (Jolly, 1987).
Sericulture is typically divided into two main activities: Pre-cocoon sector: Includes mulberry

cultivation and silkworm rearing and Post-cocoon sector: Comprises cocoon harvesting, silk
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Abstract:

The integration of robotics in agriculture is transforming the landscape of modern
farming by introducing automation, precision, and data-driven management. With global food
demand rising due to population growth and environmental constraints, robotic technologies
offer a sustainable solution to improve efficiency and resilience in agricultural systems. This
chapter explores the historical evolution of agricultural robotics, their technical components,
classifications, and multifaceted aﬁplications across crop, livestock, and aquaculture sectors.
Emphasis is placed on the synergy between robotics and precision agriculture, along with case
studies of commercially deployed systems. Socio-economic and environmental implications are
thoroughly examined, including labor dynamics, cost-benefit considerations, and ecological
‘benefits. The chapter also addresses policy and ethical concerns, technical barriers, and future
directions such as Al-enhanced autonomy, swarm robotics, and Robotics-as-a-Service (RaaS).
Overall, robotics stands poised to -revolutionize agriculture by fostering productivity,
sustainability, and equity in food systems.

Keywords: Agricultural Robotics, Precision Agriculture, Autonomous Systems, Smart Farming,
Machine Vision, Al in Agriculture, Farm Automation, Sustainability, Labor Transformation,
Robotics-as-a-Service (RaaS).

Introduction:

Agriculture is undergoing a profound transformation, driven by advancements in digital
technologies, artificial intelligence (AI), and robotics. With the global population projected to
reach 9.7 billion by 2050, the demand for food is expected to increase by 70% (FAO, 2017).
Traditional agricultural practices, reliant on manual labor and seasonal inputs,. are increasingly
unable to meet this rising demand sustainably. Labor shortages, climate variability, soil
degradation, and the need for environmental stewardship further complicate this scenario. In

response, agricultural stakeholders are turning to innovative technologies—particularly
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INDIGENOUS LIVESTOCK MANAGEMENT FOR ENHANCING SOIL
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Abstract:

Indigenous livestock management has long played a pivotal role in traditional farming
systems, especially within organic agriculture, where sustainability, ecological balance, and
resource efficiency are prioritized. This chapter explores the significance of integrating
indigenous livestock into organic farming frameworks, emphasizing their multifaceted
contributions to soil fertility enhancement and economic viability. Indigenous breeds, adapted to
local climates and stress conditions, offer unique advantages such as disease resistance, low
input needs, and compatibility with region-specific agroecological practices. Their dung and
urine serve as vital raw materials for organic bio-inputs like compost, Panchagavya, Jeevamrut,
and vermicompost, enriching soil health and microbial activity. Furthermore, the chapter
discusses how incorporating livestock into mixed and integrated farming systems not only
improves soil organic carbon and nutrient recycling but also provides diversified income sources
through dairy, manure-based products, and biogas. While the benefits are substantial, the chapter
also addresses challenges including breed conservation, institutional support, and market access.
By drawing on both traditional wisdom and scientific validation, the chapter presents a holistic
framework for harnessing indigenous livestock to promote sustainable soil fertility management
and improve farm profitability within organic and climate-resilient agricultural paradigms.
Introduction:

The challenges posed by modern agriculture—including soil degradation, declining
productivity, and climate vulnerability—have triggered a global reevaluation of farming systems.
Among the most promising alternatives is the integration of indigenous livestock management
within organic and sustainable agriculture. Traditional livestock systems, which have co-evolved
with local ecosystems and communities over centuries, offer ecologically balanced solutions that
modern, high-input systems often overlook.

In many parts of the world, especially in India and other developing nations, indigenous
livestock breeds have formed the backbone of rural livelihoods and food systems. These

animals—such as Gir, Sahiwal, Malnad Gidda (cattle); Murrah (buffalo); Jamunapari (goat); and
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CLIMATE-RESILIENT AGRICULTURAL PRACTICES

FOR RISK MITIGATION IN ORGANIC FARMING
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Abstract:

Climate change has emerged as a major threat to global food security, posing significant
risks to agricultural productivity and rural livelihoods. Extreme weather events, unpredictable
rainfall patterns, rising temperatures, and increasing pest pressures challenge conventional
farming systems, especially in developing regions. Organic farming, with its emphasis on
ecological balance, soil health, and biodiversity, offers a robust framework for building
resilience in agriculture. This chapter explores the concept and principles of climate-resilient
agriculture (CRA), focusing on its integration within organic farming systems. It provides an in-
depth examination of adaptive strategies, indigenous practices, technological innovations, and
policy frameworks that collectively mitigate climate risks while promoting sustainable food
systems. The chapter also includes case studies, challenges, and future directions, making it an
essential reference for researchers, practitioners, and policymakers.

1. Introduction:

The global agricultural sector is increasingly affected by climate change, which manifests
in rising temperatures, erratic precipitation patterns, frequent droughts, floods, and a rise in pest
and disease outbreaks. These climate-related disturbances jeopardize the stability and
productivity of agricultural systems, particularly those that are resource-poor or dependent on
natural rainfall. According to the Intergovernmental Panel on Climate Change (IPCC),

agricultural productivity could decline by up to 30% in many parts of the world by 2050 due to

climate-induced stresses.

In response to this growing threat, the concept of climate-resilient agriculture (CRA) has
emerged as a vital component of sustainable development. CRA refers to a holistic approach that
enables farming systems to anticipate, absorb, adapt to, and recover from climate shocks and
stresses. It includes adaptive capacity building, livelihood diversification, risk management, and
ecological restoration.

Concurrently, organic farming presents itself as a powerful ally in the pursuit of
resilience. Unlike conventional agriculture, which often relies heavily on external chemical

inputs and monocultures, organic systems emphasize the health of ecosystems and the
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Abstract: !
Nanotechnology has emerged as a transformative field across industries, from medicine;
and energy to agriculture and environmental remediation. However, conventional nanopartlclef
synthesis methods often involve toxic chemicals, high energy consumption, and envu’onmentally |
hazardous by-products. This chapter explores how the 12 Principles of Green Chemlstry, proposed
by Paul Anastas and John Warner, can be strategmaHy applied to nanoparticle productmn The
integration of green chemistry in nanoparticle synthesis fosters environmentally benign, cost-i
effective, and sustainable practices, essential for the future of materials science and 1ndustr1a1{
innovation.
1. Introduction: :
Nanoparticles possess unique physical and chemical properties due to their nanoscale size
(1-100 nm), which enables diverse applications. Despite their potential, traditional synthesis;
techniques often neglect environmental and health safety. Green chemistry offers a robust;
framework for rethinking nanoparticle production to align with principles of sustainability. This
chapter dissects each of the 12 principles and illustrates their relevance and application to:
nanoparticle synthesis and functionalization.
2. Overview of the 12 Principles of Green Chemistry
The 12 Principles are:
Prevention !
Atom Economy
Less Hazardous Chemical Syntheses §
Designing Safer Chemicalé
Safer Solvents and Auxiliaries ) :
Design for Energy Efficiency
Use of Renewable Feedstocks
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Introduction: i : ¥ ;

Efficient ventilation is a critical: component of dairy farm management, directly
impacting animal health, productivity, and overall farm hygiene. Proper airflow helps regulate,
temperature, humidity, and gas concentrations within housing facilities, creating a c‘omfortablej‘
environment for dairy cattle and reducing the risk of respiratory diseases and other health issues.§
Ventilation is a critical component of dairy farm management that ensures a healthy and
comfortable environment for ‘déiry cattle [5]. Proper ventilation involves the circulation of fresh
air within the housing facilities to remove excess moisture, heat, odor, dust, and harmful gases,
such as ammonia and carbon dioxide.

Effective ventilation helps maintain optimal temperature and humidity levels, reducing
stress and promoting better health, feed intake, and milk production in dairy animals [7]. It alsof
minimizes the risk of respiratory diseases and other health problems associated with poor air
quality. ‘

In dairy farm design, ventilation systems can be natural, mechanical, or a combination of;
both, tailored to the specific climatic conditions and housing structures. Implementing
appropriate ventilation strategies is essential for improving animal welfare, productivity, and%
overall farm sustainability.

Importance of Ventilation in Dairy Housing Ventilation in dairy housing is essential for
maintaining. a healthy, comfortable, and productive environment for dairy cows [9]. Its
importance includes: ‘

e Maintaining Air Quality: Proper ventilation reduces the buildup of harmful gases such as
ammonia, carbon dioxide, and methane, which can cause respiratory issues and discomfort.
e Temperature Regulation: Adequate airflow helps control indoor temperatures, preventing

heat stress during hot weather and maintaining comfort year-round.

e Moisture Control: Ventilation reduces humidity levels, preventing the growth of mold -

and bacteria, which can lead to infections and udder health problems.
e Odor Management: Good airflow minimizes unpleasant odors, improving the well-being

of both animals and farm workers.
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Chapter-1
Cultivation of Floriculture

(Dr. Riya Jakhwal, Mr. Sachin Kumar Sahu and Dr. Mohd Nayeem Ali
Department of Agriculture, Shri Ram College, Muzaffarnagar)
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1. Introduction :

Floriculture, a major branch of horticulture, involves the cultivation,
management and marketing of flowering and ornamental plants. It includes
a wide range of activities such as the production of cut ﬂowers:, loose
flowers, potted plants, foliage plants, bedding plants, and value-added
products like garlands, bouquets and floral decorations. Over the past
decades, floriculture has evolved from a traditional activity into a
commercially profitable agribusiness due to increasing domestic demand
and export opportunities. India’s diverse agro-climatic conditions,
availability of labour and expanding market infrastructure offer immense

potential for the commercial cultivation of ornamental crops.

2. Importance of Floriculture
Floriculture plays a vital role in increasing farm income, generating
employment and promoting entrepreneurship in rural and peri-urban areas.

Its importance can be highlighted as follows:

2.1 Economic Importance

~

« High returns per unit area compared to many field crops.
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Chapter- 2 .

IMPORTANCE OF MILLETS FOR HUMAN
HEALTH |

Dr. Mohd Nayeem Ali, Anjali Jakhar, Mr. Sachin Kumar Sahu and Mr. Suraj Singh
Department of Agriculture, Shri Ram College, Muzaffarnagar '

Introduction

Millets are a group of small-seeded, hardy cereals that have been cultivated
for thousands of years across Africa and Asia. In India, millets have
traditionally been a staple food in rural communities due to their
adaptability to harsh climates and minimal input requirements. Common
millets include sorghum (jowar), pearl millet (bajra), finger millet (ragi) and
minor millets like foxtail millet, little miliet, barnyard millet, kodo millet,
and proso millet. In recent years, with rising concerns around lifestyle
diseases, poor dietary diversity, and climate change, millets have regained
global attention. Their outstanding nutritional profile and therapeutic

3

potential make them valuable for human health.

Nutritional Composition of Millets
Millets are often referred to as “nutri-cereals” because they contain higher
levels of nutrients compared to major cereals such as rice and wheat. Their

composition includes:

Rich in Dietary Fiber- Millets contain both soluble and insoluble fiber,
supporting proper digestion, preventing constipation, and promoting

satiety.
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Useful Weeds -

-

Ms. Mitu Singh, Mr. Raj Kumar, Mr. Sachin Kumar Sahu and Dr. Santosh
Agriculture Department (U.P. Government), Muzaiffamagar
Department of Agriculture, Shri Ram College, Muzaffarnagar | 1
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Abstract

Weeds are generally regarded as undesirable plants that compete with crops
for nutrients, water, and space. However, many weeds possess significant
ecological, medicinal, nutritional, and economic value. These :‘useful
weeds” play important roles in soil improvement, biodiversity
enhancement, pest management, and rural livelihoods. This " aﬂiéle
examines major categories, benefits, and applicétioﬁs of useful Weedé,

i
1

highlighting their potential role in sustainable agriculture. ’
Introduction

In conventional agriculture, weeds are labelled as unwanted competitors
that reduce crop yields. As a result, efforts are directed toward their
eradication through mechanical, cultural, or chemical means. Nevertheless,
many species classified as weeds hold considerable importance for
ecosystems and humans. These plants often possess strong adaptability, rich
phytochemical diversity, and ecological resilience, making them V?,lllabie

sources of medicine, food, fodder, and soil nutrients.
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Polyhouse: Uses and Their Beneﬂts
Author: Dr. Parveen Malik and Dr. AnJah J akhar f

Department of Agriculture, Shri Ram College, Muzaffa{magar
' &
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Abstract: Polyhouse technology is an advanced method of protected
cultivation that allows for the controlled growth of .crops under a partlally
or fully enclosed environment using polyethylene-covered structures. It
provides favorable conditions for year-round production, higher yield, add
improved quality. This chapter discusses the types,

structure, uses, and benefits of polyhouses, highlighting their role in
sustainable and profitable agriculture. A
Keywords: Polyhouse, Protected cultivation, Gfeenhodse technology,
Controlled environment, Crop productivity i‘
1. Introduction: Polyhouse cultivation i a modern approach to farmir:ig
where crops are grown inside a structure covered with a transpazrent or
translucent material like polyethylene film. It helps in maintaining optimal
temperature, humidity, and light intensity for plant growth. This technology
is particularly useful in regions with extreme climatic conditions, enabling
farmers to grow high-value crops throughout the year.

2. Structure and Design of a Polyhouse: A polyhouse consists of a frame
(made of GI pipes or steel) covered with UV-stabilized p'olyethylene film.
The design and size depend on climatic conditions, crop type, and the leV:eI
of automation.

Components of a Polyhouse:

a) Frame: Galvanized steel or aluminum structure for support.

b) Covering material: UV-stabilized polyethylene sheet (200 microns).
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Processing of Plantation Crdps
Author: Dr. Parveen Malik, Dr. Anjali Jakhar and Dr. Riya Jakhwal
Department of Agriculture, Shri Ram College, Muzaffarnagar
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Abstract: The Plantation crops such as tea, coffes, cocoa, coconut, and
rubber are important commercial crops cultivated in tropical and subtropical
regions. The processing of these crops adds significant value, improves
marketability, and ensures longer shelf life. This chapter discusses the major
steps, techniques, and importance of processing plantation crops along with .

examples of commonly used methods and products.

Keywords: Plantation crops, processing, fermentation, curing, drying,

value addition

1. Introduction: Plantation crops are perennial commer01al crops grown
extenswely in tropical regions for industrial and export purposes Major
plantation crops include tea, coffee, cocoa, rubber,’coconut, and oi} palm.
Processing plays a crucial role in enhancing the quality, flavor, and
economic value of these crops. Each crop requires specific postLarvest
techniques such as fermentation, drying, curing, roasting, or extraction to

produce marketable products.

2. Importance of Processing:
a) Enhances flavor, aroma, and quality of produce.
b) Reduces perishability and increases shelf life.

c) Improves market value and facilitates export. ‘
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PMFME (Pradhan Mantri Formalisation of "

Micro Food Processing Enterptises) Scheme
{
Author: Dr. Parveen Malik, Dr. Mohd Nayeem Ali, and Dr. Umara Rahmani

Department of Agriculture, Shri Ram College, Muzaffarnagar
Abstract: The Pradhan Mantri Formalisation of Micro Food Processing
Enterprises (PMFME) Scheme is an initiative of the Government of India
launched under the Ministry of Food Processing Industries (MoFPI) to
support unorganized micro-food processing enterpriises. It aims to enhance
the competitiveness of individual and group enterpirises through financial,
technical, and infrastructural support. This chapter Izjrovides an overview-of
the scheme’s objectives, components, implementation process, and its roile
in promoting entrepreneurship and value addition in the food processing
sector.
Keywords: PMFME, Micro Food Processirig, Value Aédition,
Entrepreneurship, Food Industry, Self-reliant India

i

©
H

1. Introduction: India’s food processing sector ﬁ)lays a crucial role in
linking farmers to consumers and reducing post-harvest losses. However,
nearly 70% of micro-enterprises in this sector operate in the unorganizéd
segment, lacking access to credit, technology, and m:drkets. To address these
challenges, the PMFME Scheme was launched in June |

2020 as part of the Atmanirbhar Bharat Abhiyan. The scheme adopts a 'One
District One Product (ODOP)" approach and emphasizes capacity building,

formalization, and value addition in micro food units.
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Food Nutrients and Hygiene
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1. Introduction: ,
Food is fundamenta! for human survival, growth, and development. A
healthy diet provides essential nutrients that the body requires for energy,
repair, immunity, and overall well-being. Alongside nutrition, food hygiej':le
plays a critical role in safeguarding health by preventing contamination,
spoilage, and diseases. The World Health Organization (WHO) emphasizés
that millions of cases of food-borne illnesses occur annually due i:o" p06r
hygiene and unsafe food practices. Therefore, understanding food nutrients
and maintaining hygiene is essential for improving the quality of life.

1

2. Concept and Classification of Nutrients: . '
Nutrients are chemical substances obtained from t}ood that perform vital
functiohs in the human body. They are broadly classified into:

A. Macronutrients: _ |
Needed in large quantities: |

a) Carbohydrates

b) Proteins

c) Fats

d) Water

B. Micronutrients

Needed in smaller quantities: Vitamins and Minerals
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Importance!of Horticulture — + &
Dr. Aksheya Kumar, Dr. Ratna Kiran D Wankhede, Mr. S;aci;hin Kumar Sahu and Dr.|
Anjali Jakhar ! : '

Department of Agriculture, Shri Ram College, ~Muzaffarnagar

| | g
1. Introduction :
Horticulture is a vital branch of agriculture that deals with the cultivation of
fruits, vegetables, flowers, ornamental plants, spices, plantation crops, and
medicinal plants. Derived from the Latin words hortus (garden) and cultura
(cultivation), horticulture focuses on intensive crop production with hlgh
economic returns. Over the past few decades, hort1cu1ture has emerged as a
major contributor to nutritional security, employment generation, export
earnings, and envircenmental sustainability. Accofding to the Food and
Agriculture  Organization (FAO, 2022), horticulture con?ributies
significantly to global food diversity and enhances dietary quality through

nutrient-rich crops.

2. Scope of Horticulture

Horticulture comprises several specialized branches:
1

¥

|
2.1 Pomology ; :

H
The science and practice of fruit cultivation. Fruits such as mango, banana
apple, and citrus are important for nutrition and trade (Kumar & Sharma

2021).
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Basics of Animal Husbandry i

Dr. Jitendra Gupta, CVO, Muzaffarnagar and P
Dr. Mohd Nayeem Ali, and Mr. Sachm Kumar Sahu Department of Agriculture, Shnl
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1. Introduction .
Anima) husbandry is one of the oldest practices associated with; human
civilization. It involves the management, breeding, and care of domestlc-
animals to obtain useful products such as milk, meat, eggs, wool, draught
power, manure, and hides. In agricultural societies, animal husbandr‘y plays
a crucial role in providing nutrition, income, and!livelihood security. T}ile
discipline integrates scientific knowledge of animal bréeding, feedin;g,
health care, housing, and managerﬁent to enhance productivity and Welfa;e
of livestock. | '
In India, animal husbandry is a core component of the rural econom!y.
According to recent data, nearly two-thirds of farmers depend on livestocj;k
as a supplementary source of income, and women pfay a major role m daily
animal management operations. Thus, understanding the basics of ;anirréal
husbandry is essential for students, extension workers, and farmers.

{ ¥

2. Importance of Animal Husbandry:

1 1
Animal husbandry plays a vital role in the socio-economic development of
rural communities. Its importance can be viewed in several dimensions:

H

2.1 Food Security
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PROCESSING OF PLANTATION CROPS
Mr. Sachin Kumar sahu, Dr. Santosh, Dr. Mohd Nayeem Ali and Dr. Anjali Jakhar
Department of Agriculture, Shri Ram Colle;ge, Muzaffarnagar and

Mr Gaurav Kumar (DHI Horticulture Department), Departnient of Agriculture, Shri Ram
College, ;Muzaffamaga‘lr
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1. Introduction

Plantation crops constitute a diverse group of commercial crops grown
extensively in tropical and subtropical regions. These include tea, coffee,
rubber, coconut, arecanut, cashew, cocoa, oil palm, and spices §uch as

cardamom and black pepper. Processing of plantation crops is a crucial step

that converts raw agricultural produce into consumable or industrial-grade |

products. Effective processing enhances shelf life, adds value, improves
marketability, and ensures better iricome for farmers. This chapter explains
the major processing methods applied to important plantation crops, their
technological requirements, and qqality standards.z

b [
2. Processing of Major Plantation Crops
2.1 Tea Processing
Tea processing involves a series of operations carried out to convert tender
tea leaves into various marketable forms. The major types of tea include

black tea, green tea, oolong tea, and white tea, each produced through

specific processing treatments.

2.1.1 Black Tea Processing
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Identification of Polyhouse Plants ..
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1. Introduction ! |

Agriculture in the 21st century is continuously evolving with technological
interventions aimed at increaéing productivity, efficiency, and
sustainability. One such innovation is the polyhouse, a protected cultivation
structure made of polyethylene material that creates a controlled
microenvironment for plants. Visiting a polyhouse provides students,
farmers, and researchers with firsthand experiencel of modern culﬁvation
practices that differ significantly from open-field agriculture. }

This chapter presents a detailed experiential account of a polyhouse visit,

explaining its components, functioning, benefits, challenges, and the

learning outcomes from the field visit.

2. Objectives of the Polyhouse Visit
The major aims of visiting a polyhouse includ;e:
{ 1
1. Understanding the concept of protected cultivation and how it
differs from traditional farming. i
2. Observing the structural components such as cladding materials,

ventilation systems, irrigation layout, and internal design.

—~—t
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Natural Farming — Principles, Practices and Pro_spects" ‘

1

1. Introduction

-

]

Natural farming has emerged as a sustainable, eco-friendly alternative to

input—inteﬁsive conventional agriculture. It promotes farming in harmony
with nature, minimizing external interventions and encouraging the natural
processes that sustain soil fertility, crop growth, and ecological balance.
Globally recognized through the philosophies o'f Sir Albert Howard,

Masanobu Fukuoka, and more recently the Zero Budget Natural Farming

(ZBNF) model in India, natural farming is considered a promising pathway

for climate-resilient and low-cost agriculture.

Natural farming minimizes human interference and rejects synthetic inputs
such as chemical fertilizers, pesticides, herbicides, and genetically modified
seeds. Instead, it emphasizes soil biological activity, natural nutrient cycles,
and the use of locally available ma:cerials. It is especially relevant for small
and marginal farmers in India who face high input costs and declining soil
health. With increasing environmental concerns, natural 'farming is also
aligned with sustainable development goals, making it an important strategy

for future farming systems.

2. Concept and Philosophy of Natural Farming
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Fisheries Methods dnd Marketmgj

Dr. Anita, Assistant Director, Fisheries Department, Muzaffarnagar
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Introduction 1
Fisheiries play a vital role in global food security, livelihcods, and economic
development. Efficient methods of fishing and effective rnarketiﬁg
strategies are essential to sustain fish populations and maximize economic
benefits. Fisheries methods and marketing are vital components of the
global fishing industry, contributing significantly to food security,

employment, and economic development.

Fisheries Methods: Fisheries methods encorflpass the diverse techniques
used to catch fish and other aquatic organisms. These methods can be
broadly categorized into traditional and modern practices. Traditional
methods include hand collection, net fishing, and tra‘pping, often practiced
by small-scale or subsistence fishers. Moderr'l methods involve advanced
technologies such as trawling, purse seining, lontc:,rlining,l and the use of
mechanized vessels, which enable large-scale commercial fishing.
Sustainable fisheries management emphasizes responsible practices like

selective fishing gear, quotas, and seasonal closures to prevent overfishing

and protect marine ecosystems. .
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