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Office No. 04, 1st Floor, Eldeco &press Plaza, Uttrathia Raebareli Road, Lucknow

Website: www.phssfoundation.org Email: phssoffice@gmail.com

Professor H. S. Srivastava Foundation for Science and Society is a national voluntarily and non-profit organization registered under the
society Act 1860 in Lucknow.

A) CENTRE FORSUSTAINABLE AGRICULTURE AND ENVIRONMENT-
* A Research and Development Centre of the Foundation namely Centre for Sustainable Agriculture and Environment has been

established recently to understand the issue and challenger of the economic, social, ecological, and cultural sustainability of our society
food systems, developmental processes, natural resources, health, and happiness of the people.

The Foundation has made provisions for Honorary distinguished, emeritus, senior scientists, and scientists in the centre, who can
develop research proposals, in the field of sustainable agriculture, resource management, science communication and training modules
for small scale and micro industries suitable for the rural youth. They can take assignments on writing of books, review papers, research
paper, popular articles etc. in collaboration with the Centre. Actual expenditure, secretarial assistance and working space will be
provided by the Centre for the approved proposals. In addition to basic and translational research proposals, the proposals for science
communication amongst college and school students and rural masses can also be submitted from the centre for extra moral funding
from government and private funding agencies by the Scientists (PIs).

Publication of International Research Journals-

*  The Foundation is publishing a monthly research journal Physiology and Molecular Biology of Plants (PMBP; Clarivate JCR Impact
Factor 3.5) in collaboration with Springer Nature.

*  Anotherjournal in the field of Artificial Intelligence in Agriculture and Environment has been initiated.

Conferences, Seminar and Workshops-

* The Foundation is organizing annual national/ International conferences and periodical workshop, seminar and training programmes
for scientific interaction and science communication.

* An Annual National Rural Science Congress has been started from 2022 to explore the issues and challenges of sustainable rural
development in India.

PHSS Foundation Awards-

« Fivebiennials' national awards are conferred to the distinct achievers in the different fields by the Foundation from 2012.

Popular Science Magazine-

* A quarterly Multilingual People Science Magazine Kahaar (www.kahaar.in) and Kahar portal (www.kahaar.org) are published in
collaboration with other organizations from 2014 to communicate science in general and concepts and practices of sustainable
agriculture and environment in particular for collage and school students and rural youth.

We invite, you all the like-minded people across the age, gender, geography, religion, and profession to join with us and light the lamp for a
better tomorrow.
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There are significant conflicts
around us, within us and so to
keep the, things going on, the
resolutions are drawn, time and
again, against those conflicts to
achieve peace and happiness.
The sustainability is a 'buzz'
word today. When we try to
understand meaning of the
sustainable development; a
triangle of economic, social, and
ecological concerns comes to
our mind. The United Nations
Organization (UNO) has
announced seventeen
Sustainable Development Goals
(SDGs) for the future
developmental strategies to deal
with the conflicts between the
economy and ecology as well as
economy and sociology at
societal, regional, national, and
global levels. However,
problems are not getting
adequate remedies. We are
unable to adopt to the climate
change related crises as our
technological and cultural
changes are not in accordance
with the pace of the problems.

The flow, its purity and
sacredness of, one of the most
essential natural resource, water
have been hampered in the
contemporary human
civilizations, focused to earn
more money to buy more
comforts, more power, and more
arrogance. The path of this
economic growth goes through
an industrial conversion of
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The Big Conflict

nature bound natural resources
in to the synthetic materials,
which can be used as readymade
products by most of the human
population, to earn more
comforts and ease. The market
which manages to earn more
margins in carrying the products
from the producers to the
consumers motivates people for
more and more consumption
through series of attractive
advertisements. In these
production to consumption
processes, throughout, the waste
is generated and thrown out in
water bodies, air, and soil
abruptly. Similarly, the more
emission of greenhouse gases
increases in the rapidly growing
economies. A major component
of this solid or liquid waste is
xenobiotic compounds, which
are harmful being non-natural,
highly toxic, and dangerous to
all living organisms including
human beings. The major
components of gaseous
emissions are Carbon dioxide,
Methane, Nitrogen oxides and
volatile organic compounds that
increase the greenhouse effects,
a major cause of the global
warming.

The water is getting less in
quantity, quality, and its purity.
Its sacredness and lack of
availability in its optimal form
and optimal amount are
decreasing day-by-day, which
causes crisis and conflicts

between the societies,
communities, regions, nations,
and the man with non-man life
forms in the ecosystems.

The conflicts of economic
and ecological philosophies, if
not resolved, will lead to a more
devastating climate change,
which is now globally bothering
the nations and the people as
disrupt changes in weather and
increase disasters and Global
Warming. There are plenty of
ongoing reasons for high
emissions of greenhouse gases,
in which man caused
anthropogenic reasons in form of
the industrial and market
governed economic race is one
of the key drivers. It also
accelerates the natural processes
of GHG emission which add the
rate of increase in this Climate
Change and Global Warming.
Recently, it has been observed
that EL-Nino, which brings
drought to many regions, when
creates heat waves and warm air
circulation from the sea, are
increasing more as the oceanic
water is also getting warmer due
to the global warming. Similarly,
soil bound carbon is getting
more decomposed and emitting
more free carbon in troposphere
due to more warming of soil. The
water needs and water losses
including its evaporation from
the water bodies, are increasing
in proportion to warming on the
surface, below the surface and



above the surface.

We have entered in a
vicious cycle of destruction of
natural harmony and ecological
integration through
accumulation of more money,
more comfort and more
aggression. The un-equality in
the people, companies,
industries, societies, nations, and
the group of nations also cause
conflicts and danger to the
sustainable peace and long-
lasting prosperity. The fourth
most important component of
the sustainability is culture of the
human in person, human
societies, geographical regions,
and the nations. A global culture,
which dominates all others also
emerges in influence of the
developmental philosophies and
life style of the rich people, rich
societies, and rich nations. At
present in influence of the
mighty market managements,
industrial economy and a fluent
life style pursuing flow of more
money, more comfort, and more
aggression has emerged as a
global dominating culture. It has
pre-mandated with more
consumption, more waste
generations, and more emission.
It is against the principles of
sustainability and natural
harmony.

The conventional sustainability
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model needs to be redesigned
with fourth pillar including
Culture with Economy,
Sociology and Ecology as its key
drivers. The conventional
concept of triangle made with
the other three requires to be
redrawn as a sustainability
quadrate in place of
sustainability triangle. The
sustainability cannot be
achieved in the ecosystem and in
the human societies, unless it
will be in mind of the people. We
are adopting the global pathways
of rapid industrial development
with a 'LIFE mission' floated
recently by the Indian
Government, which emphasizes
a shift towards optimal use of
resources in our life to earn the
economic and ecological
sustainability together. These
two looks contradictory in its
conventional echoes and hence
assimilation of both in one
modal is a major challenge for
the planners and executers of the
governance today.

We are also talking
about the long Indian traditions
of worshiping the nature and
living with it in true harmony
and respect. But the conflicting
philophies of rapid economic
growth through industrial
conversion of natural resources
and ecological sustainability are

not getting resolved on the
ground indeed, due to the
challenges to adopt the
developmental infrastructures
and mindsets suitable for the
green circular economy. A
cultural philosophy of optimal
resource consumption and zero
waste discharges needs a big
cultural and social
transformations as the front to
achieve the Sustainable
Development through the
seventeen SDGs defined by the
UNO. A philosophical and
conceptual change in our
mindset is the pre-requisite, and
we now should start making
conceptual, structural, and
methodological plans on its
implementation on the ground
zero with adopting scientific
philosophies and scientific
methods, which includes
periodical verification and
analysis of the inputs and outputs
from the multiple angles. Its
critical analysis and innovation
will help to evolve gainful
mechanism for future
Sustainable Development
keeping the concern of
sustainability quadrate in true
sense.

Roma Irip

(Rana Pratap Singh)
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Revolutionizing Agriculture: Water Shortage
Solutions for New Fields and Practices

O Pawan Kumar

The globe is experiencing a water crisis, and agriculture is one of the industries most affected. The need for food and water
is increasing as the world's population grows. This is causing a water deficit for agricultural uses, which has a substantial
impact on food production. New fields and methods, on the other hand, are developing that are transforming agriculture
and providing answers to the water crisis problem. Precision irrigation systems, vertical farming, and hydroponics are just
a few of the innovative approaches that are transforming the way we grow and produce food. In this article, we'll look at
some of the most successful water scarcity solutions for new agricultural areas and activities. We'll look at the advantages
of each strategy and how they're used to boost crop yields while using less water.

Water shortage has emerged as a major worldwide concern, with far-reaching ramifications for agriculture, the
backbone of our food systems. As the world's population grows, so does the need for food, putting an additional strain on
our already scarce water resources. The United Nations estimates that unless quick action is done, worldwide water
demand would exceed availability by 40% by 2030 (https://news.un.org). Agriculture is particularly vulnerable to this
dilemma since it is the greatest consumer of freshwater. Crops fail to grow in the absence of an appropriate water supply,
resulting in lower yields, degraded quality, and even crop losses. This

not OI}Iy impacts farmers' livelihoods but filso concerns global fqod Crop Crop water need|
security. In the face of water constraints, traditional farming (mm/total  growing
techniques that rely primarily on conventional irrigation systems are period)
no lon_ger viable. {neff}cient irrigation tgchno}iogi'es, §uch 151; ﬂoog | Alfalfa ||800-1600 |
irrigation, waste a lot of water, compounding the situation. The nee
for creative and long-term solutions has never been greater. [Banana 1200-2200 |
Fortunately, technological improvements, together with rising |Bar1ey/ Oats/Wheat ”450'650 |
awareness of the need for water conservation, have cleared the way IBean ||300-500 |
fpr new a.gri'cult.ural lands and practices. .Precision iqigation systems |Cabbage ||3 50-500 |
like drip irrigation, as well as hydroponics and vertical farming, are [Cit 900-1200 |
transforming the way we grow crops, assuring maximum efficiency s
and lowest water waste. |C°tt°" ”700'1 300 |
This article will look at some of the most promising water crisis |Maize ”500'800 |
solutions that are transforming agriculture. We will look at how |Melon ||400-600 |
cut'tir%g-edge technolog}{ and new agricultural techn.iques are |[onion [350-550 |
assisting farmers in adapting to water shortage concerns, increasing
. L ; [Peanut [[500-700 |
production, and contributing to a more sustainable future. We set out
on a trip to investigate the revolutionary potential of these water |Pea ”350'500 |
shortage solutions, as well as their critical role in ensuring our global |Pepper ||600-900 |
foqd sup.ply. We can modernizp agriculture while also addressipg the [Potato |[500-700 |
serious issue of water scarcity for a better and more sustainable |Rice (paddy) ” 450700 |
future.
. . . hum/Millet 450-650
1. Understanding the water requirements for different crops }:Ori e H450 =00 I
To survive and flourish, plant roots suck or draw water from the oyoean -
earth. The majority of this water does not remain in the plant and [Sugar beet [550-750 |
instead escapes to the atmosphere as vapour through the plant's |Sugarcane ||1500-2500 |
leaves anq ste.m. This is referred to as trgnspiration. Transpiration Isunﬂower ||600-1000 |
occurs primarily throughout the day. During the day, water vapour
; [Tomato |[400-800 |
evaporates from an open water surface into the atmosphere. Water on

the soil's surface behaves similarly to water on a plant's leaves and Table 1 shows some indicative or estimated numbers
for the complete growing season of the main field crops.
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stems. This is referred to as evaporation. A crop's water need is thus made up of transpiration and evaporation. As a result,
crop water requirements are frequently referred to as "evapotranspiration."”

A crop's water need is often represented in millimeters per day, millimeters per month, or millimeters per season.
Assume a crop's water requirement in an extremely hot, dry region is 10 mm/day. This indicates that the crop requires a
water layer of 10 mm over the entire region where it is planted each day. This does not imply that the 10 mm must be
provided by rain or irrigation every day. It is still conceivable to give, say, 50 mm of irrigation water every 5 days. The
irrigation water will subsequently be held in the root zone and consumed by the plants gradually: 10 mm each day.

A crop planted in a sunny and hot climate requires more water per day than a crop grown in an overcast and cooler one.
Apart from sunlight and temperature, there are additional climatic elements that impact crop water requirements. These
variables are humidity and wind speed. Crop water requirements are higher when it is dry than when it is humid. Crops
require more water in windy settings than in calm climates. Crop water requirements are thus highest in places that are hot,
dry, windy, and sunny. When it is chilly, humid, and gloomy, with little or no breeze, the lowest readings are obtained. It is
evident from the preceding that one crop cultivated in different climatic zones would have variable water requirements. A
given maize variety planted in a temperate region, for example, will use less water per day than the same maize variety
produced in a hotter temperature. It is so useful to choose a specific standard crop or reference crop and assess how much
water it requires per day in different climatic locations. Grass has been designated as a standard crop or reference crop. For
example, in a semi-arid region with a mean temperature of 20°C, a normal grass crop requires roughly 6.5 mm of water per
day. A grass crop cultivated in a sub-humid region with a mean temperature of 30°C requires around 7.5 mm of water per
day.

The crop type not only influences the daily water demand of a fully developed crop, i.e. the daily peak water need, but
italso influences the duration of the crop's overall growth season, and hence the seasonal water need. Data on the complete
growing season of the various crops cultivated in a region are best collected locally. These data can be received from a seed
source, the Extension Service, the Irrigation Department, or the Ministry of Agriculture, for example. The length of the
whole growing season has a significant impact on seasonal crop water requirements.

There are numerous rice kinds, for example, some with a short growth cycle (e.g., 90 days) and others with a longer
growing cycle (e.g., 150 days). This has a significant impact on seasonal rice water needs: a rice crop that is in the field for
150 days will require significantly more water than a rice crop that is only in the field for 90 days. Of course, the daily peak
water need for the two rice harvests will remain the same, but the 150-day crop will require this daily amount over a longer
period of time. The season in which crops are cultivated is also highly important. A crop planted during the colder months
will require significantly less water than a crop grown during the hotter months.

In order to revolutionize agriculture and find effective solutions for water shortage, it is crucial to have a deep
understanding of the water requirements of different crops. Not all plants have the same needs when it comes to water
consumption, and tailoring irrigation practices accordingly can lead to significant water savings and improved efficiency
in agricultural practices. Each crop has its own unique characteristics and growth stages that determine its water
requirements. Some crops, like rice or water-intensive vegetables, require larger amounts of water throughout their growth
cycle. On the other hand, crops like cacti or succulents are adapted to arid conditions and can thrive with minimal watering.
By studying and analyzing the water needs of different crops, farmers and agricultural experts can develop more precise
irrigation strategies. This can include techniques such as drip irrigation, which delivers water directly to the plant's root
zone, minimizing wastage and evaporation. Implementing smart irrigation systems that use sensors to monitor soil
moisture levels and adjust watering accordingly can also contribute to water conservation efforts.

Furthermore, understanding the water requirements of different crops can also help in selecting suitable varieties for
regions with limited water availability. By choosing drought-tolerant or water-efficient crop varieties, farmers can reduce
their water consumption without compromising productivity. Additionally, implementing crop rotation practices can
optimize water usage. By alternating between crops with different water requirements, farmers can minimize the strain on
water resources and prevent excessive depletion of soil moisture. Overall, understanding the specific water needs of
different crops is a fundamental step towards revolutionizing agriculture and finding sustainable solutions to water
scarcity. By adopting tailored irrigation techniques, selecting appropriate crop varieties, and implementing efficient
farming practices, we can pave the way for a more water-efficient and environmentally conscious agricultural sector.

2. Implementing precision irrigation techniques for water conservation

Precise irrigation is a system that employs irrigation sensors to give crops water and nutrients (if fertigation is
employed) at the right time, in the right place, and in the right amounts to promote crop growth and development. Watering
crops using precision irrigation is the most efficient and cost-effective way. Traditional watering methods soak water into
the soil around the fork. Because the plant draws water from a specified depth through its roots, water, a very endangered
resource, is thus squandered and remains unused. Precision irrigation systems provide water directly to the roots of plants,
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precisely where we want it and in the amount required by the crop. There is no water waste or land irrigation with these
solutions. When we talk about irrigating plant roots, we're talking about a drip irrigation system. It is a low-cost,
environmentally friendly irrigation method that offers the best savings and returns. You don't waste a drop of water this
way, not even via evaporation. Drip irrigation is a unique method of delivering water directly to the plant's roots. Precision
irrigation systems do more than just water plants; they nurture and preserve the earth as well as your crops. Fertigation
allows for the economical administration of fertilizers in exactly defined quantities at precisely determined times when the
plants require it the most for vegetation.

2.1. Advantages of Precision Irrigation
Precision irrigation is a crucial idea in precision agriculture today, with several agronomic and economic benefits:

e Precise delivery of water/nutrients to plant roots, preventing spray losses on surrounding soil and resulting in
reduced weed emergence.

 Precision irrigation is suitable for all types of soil and all sizes of arable land.

e Precision irrigation systems are simple to install; they are automated and require little human intervention. Some
methods of precision irrigation, when paired with Al, may cut wastewater to only 2.6%.

o The precise guiding system promotes faster growth, higher quality, and larger crop yields.
e Using automated precision irrigation systems minimizes the requirement for extra staff operations (up to four
times).
2.2. Types of Precision Irrigation

The sort of irrigation system you pick is determined by various criteria, including soil type, arable land area, the quantity of
precipitation in that geographical region, and water supply sources. Here are the four most common types of precision
irrigation, depending on your watering needs:

2.2.1. Surface irrigation is the simplest method of irrigation used thousands of years ago. Surface guidance does not require
modern advanced systems — it relies on large amounts of water and gravitational forces. Surface irrigation is often
ineffective on sandy soil types and leads to excessive and inefficient water consumption (Fig. 1A).. As part of surface
irrigation, we distinguish three subtypes:

2.2.1.1. Basins Irrigation The most often used technique for surface irrigation. It entails holding a lot of water in bunds
close to rich soil, which farmers then utilize to flood the fields. For flat, smaller land areas with little slope, basin irrigation
works well.

2.2.1.2. Furrow irrigation. Furrow irrigation is the oldest method of surface irrigation. It involves creating small furrows
between fields that farmers fill with water. This method is suitable for broad-acre row crops; it's cheap and doesn't require
modern technologies.

2.2.1.3. Border irrigation. Border irrigation is suitable for sloping land, ensuring even irrigation and usability of the entire
land. Farmers separate fields with border ridges and fill them with irrigation water in border irrigation.

2.2.2. Sprinkler irrigation effectively replicates rainfall and is suitable for both small and large agricultural areas. Water
sprays through the air as a result of the pressure, and small drops, like raindrops, fall on the ground and the crops. Water is
delivered to the sprinkler through pipes. Sprinklers can
be programmed to spray water forward, backward, or
rotationally. It is also possible to level the amount of =
water discharged as well as the pressure of the water
emitted. The sprayers' job is mechanized, and
depending on the crop, they might work seasonally or
year-round. Sprinklers, while a very effective watering |
technology, are not ideal for all usage for a variety of

reasons (Fig. 1B).. I

2.2.3. Drip irrigation saves water by up to 40% - 70%,
making it one of the most cost-effective irrigation
technologies. A drip irrigation system delivers water
straight to the plant's roots, where it should be. The
surrounding soil remains dry, which slows weed
development, providing a double benefit: you may save [ - -
money on pesticides while preventing unwanted soil  Figure.1. Image showing different types of irrigation. A;
pollution. Aside from irrigation, the drip system may Surface irrigation, B; Sprinkler irrigation, C; Drip irrigation and
also be used for crop fertigation. The drip irrigation D; Subsurface irrigation
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technique consists of installing thin pipes over the full width and length of the agricultural area, from which a low-pressure
system sends water drops to the disease's root. You may improve the system by including a programmer that automatically
regulates the operation and the amount of water utilized. When the software finishes, the system shuts down automatically
(Fig. 10C).

2.2.4. Subsurface irrigation technique is similar to drip irrigation, except that the watering is done underground. The
dripper is located beneath the soil surface, and water is supplied straight to the roots. The depth of the dropper is influenced
by the kind of crop and the condition of the soil. Subsurface irrigation systems can be used to apply nutrients and plant
protection agents in addition to watering (Fig. 1D)..

Implementing precision irrigation techniques is crucial for addressing water shortage issues in agriculture. Traditional
irrigation methods often result in excessive water usage and inefficient distribution, leading to wastage and increased costs.
Precision irrigation, on the other hand, revolutionizes the way water is delivered to crops, ensuring optimal water usage and
conservation. One of the key aspects of precision irrigation is the use of advanced technology and data-driven systems. Soil
moisture sensors, weather stations, and remote monitoring tools enable farmers to collect real-time data on soil moisture
levels, weather conditions, and crop water requirements. This data is then used to accurately determine when and how
much water should be applied to each specific area, ensuring that crops receive just the right amount of water they need to
thrive. By implementing precision irrigation, farmers can target the water supply directly to the plant's root zone,
minimizing water loss due to evaporation or runoff. This targeted approach not only conserves water but also enhances
crop health and productivity. Additionally, precision irrigation techniques such as drip irrigation or micro-sprinklers can
significantly reduce water usage compared to traditional flood or overhead sprinkler systems.

Furthermore, precision irrigation allows for precise nutrient management. By delivering water directly to the plant's
root zone, farmers can also apply fertilizers or nutrients precisely, ensuring that they reach the plant in the most efficient
manner. This reduces the risk of nutrient leaching and runoff, further contributing to water conservation efforts while
maximizing crop yields. Adopting precision irrigation techniques may require initial investments in equipment and
technology. However, the long-term benefits outweigh the costs, as farmers can achieve substantial water savings,
conserve resources, and improve overall sustainability. Moreover, precision irrigation contributes to the development of
more efficient and environmentally friendly agricultural practices, ensuring a brighter future for both farmers and the
planet.

3. Dripirrigation: A game-changer for water conservation in agriculture

Drip irrigation has emerged as a game-changer in the realm of water conservation in agriculture. This innovative
technique revolutionizes the way water is delivered to plants, maximizing efficiency and minimizing waste. Unlike
traditional irrigation methods that flood fields, drip irrigation precisely targets the root zone of each plant, delivering water
directly to where it is needed most. The system consists of a network of tubes or pipes with strategically placed drip
emitters, which slowly release water in a controlled and uniform manner. This allows for precise water application,
reducing evaporation and runoff, and ensuring that every drop counts. One of the significant advantages of drip irrigation is
its ability to drastically reduce water usage compared to conventional irrigation methods. By providing water directly to the
plant's roots, it minimizes losses due to evaporation and surface runoff. Studies have shown that drip irrigation can reduce
water consumption by up to 50% while increasing crop yields and improving overall plant health.

Furthermore, drip irrigation enables farmers to optimize water distribution, even in challenging terrain or areas with
limited water resources. It can be easily combined with other water-saving techniques such as mulching, which further
enhances water retention in the soil. Another advantage of drip irrigation is its versatility and scalability. It can be adapted
to various crop types and sizes, from small-scale vegetable gardens to large commercial farms. Additionally, the system
can be automated and controlled, allowing farmers to monitor and adjust water delivery based on specific plant needs,
weather conditions, and soil moisture levels.

Aside from conserving water, drip irrigation also offers additional benefits such as reducing weed growth and
minimizing the risk of diseases caused by excessive moisture on plant leaves. By keeping the foliage dry, the system creates
an unfavorable environment for pathogens, leading to healthier crops and potentially reducing the need for pesticides. As
water scarcity continues to pose challenges to agriculture, the adoption of drip irrigation holds tremendous potential in
mitigating the impact of water shortages. Its efficient and targeted water delivery system not only conserves this precious
resource but also enhances crop productivity and sustainability. By embracing this game-changing technique, farmers can
pave the way for a more water-efficient and environmentally conscious future in agriculture.

4. Utilizing smart sensors and data analytics for efficient water management

In the face of growing water scarcity, the agriculture industry is in dire need of innovative solutions to mitigate the
impact on crop yields and maximize water efficiency. This is where the revolutionary combination of smart sensors and
data analytics comes into play. By strategically placing smart sensors throughout fields, farmers can gain real-time insights
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into soil moisture levels, weather patterns, and crop water requirements(Fig.2).
4.1. Smart Irrigation Controllers

This is a potential breakthrough and a new trend in irrigation that consists of gadgets that automate watering schedules
depending on crop and soil demands as well as present and forecasted weather occurrences. Smart irrigation controllers
modify the watering schedules to take into consideration the frequency and duration of precipitation, temperature,
humidity, and wind speed using the information gathered from weather sensors. On the other side, predictive analytics
foresee upcoming weather occurrences, reducing the danger of irrigation that is either too much or too little. In comparison
to traditional irrigation systems, smart irrigation controllers are extremely effective and may save up to 50% of the water
required for (crop) irrigation. In addition to increasing irrigation efficiency, these technologies help minimize labor costs,
boost agricultural yields, and lower energy consumption for pumping water (Xiangtian et al., 2020).

4.2. Sensors for Soil Moisture

These tools detect soil moisture levels, enabling farmers to determine the amount of water needed for crop development
and to plan irrigation schedules. Farmers may apply water more precisely by using real-time data on soil moisture levels
provided by soil moisture sensors. Crop growth may be negatively impacted by either overwatering or under watering.
Farmers may avoid these problems by using soil moisture monitors to deliver more precise irrigation, use less water, and
ultimately increase crop yields.

4.3. Systems for Micro-Irrigation

Another significant advancement and trend in the realm of water management is the growing use of micro-irrigation
devices. By precisely applying water to the root zone of plants, micro-irrigation devices reduce water losses from
evaporation, wind drift, and runoff. These systems may be altered to accommodate different crops, soil types, and field
conditions, maximizing water use effectiveness while minimizing water usage. By facilitating better nutrient absorption
and lowering plant stress, micro-irrigation devices can also increase crop yield and quality. These solutions can lessen soil
erosion and help minimize the overall need for fertilizer. In locations where there is a lack of water, they are quite effective.

4.4. Using robots to irrigate crops

Robotics developments have shown potential for managing irrigation systems. Robotic systems may be used to evaluate
plant health, find pests, spot sick or stressed plants, and figure out how much water each plant needs. Robotic systems may
function independently, and offer farmers and water managers real-time information about the state of crops and soil,
enabling prompt interventions.

4.5. Using artificial intelligence to make decisions and schedule irrigation

By improving predictive modeling and decision-making, artificial intelligence systems may offer insightful information
on irrigation management. Large and complicated data sets produced by sensors like as soil moisture sensors, weather
sensors, and other sensors may be analyzed by machine learning algorithms to produce suggestions for the best irrigation
schedules. This technique can optimize water distribution, increase irrigation management accuracy, and decrease water
waste. Artificial intelligence may be used in irrigation to improve data management, create accurate irrigation plans, use
less water, and eventually raise agricultural yields.
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Figure 2. Image showing a Flow diagram of connectivity between smart sensor, control panel and data processor
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These sensors provide accurate data that is crucial for making informed decisions regarding irrigation schedules and
water management strategies. But it doesn't stop there. The real power lies in the integration of data analytics. By
harnessing the power of advanced algorithms and machine learning, farmers can analyze this data to identify patterns,
optimize irrigation practices, and predict water needs based on crop growth stages and environmental conditions. For
instance, analytics can help identify areas of the field that require more or less water, enabling precise and targeted
irrigation. This not only conserves water but also prevents overwatering, which can lead to nutrient leaching and crop
disease. Additionally, data analytics can provide valuable insights into the effectiveness of irrigation systems, allowing
farmers to fine-tune their infrastructure for optimal water distribution.

The benefits of utilizing smart sensors and data analytics extend beyond water conservation. By maximizing water
efficiency, farmers can achieve higher crop yields and improve overall farm productivity. This technology-driven
approach also minimizes the reliance on guesswork and intuition, providing farmers with evidence-based decision-making
tools to navigate the complexities of water scarcity. As the agriculture industry continues to embrace technological
advancements, the integration of smart sensors and data analytics represents a transformative shift towards sustainable and
efficient water management practices. By revolutionizing the way water is utilized in fields, we can ensure a more resilient
and productive future for agriculture, even in the face of water shortages.

5. Innovationsinirrigation technology for water-efficient farming

As the world grapples with the challenge of water scarcity, the agricultural sector is in dire need of innovative solutions
to ensure sustainable farming practices. One area where significant advancements have been made is in irrigation
technology. Traditionally, agriculture has relied heavily on flood irrigation, a method that is notorious for its inefficiency
and water wastage. However, with the advent of new technologies, farmers now have access to water-efficient irrigation
systems that revolutionize the way water is utilized in the fields. One such innovation is drip irrigation, where water is
delivered directly to the plant's root zone through a network of tubes or pipes with small outlets. This targeted approach
ensures that water is utilized more efficiently, reducing wastage and maximizing plant health. Drip irrigation systems are
not only water-efficient but also provide precise control over the amount of water delivered, allowing farmers to tailor
irrigation schedules to the specific needs of each crop. Another notable advancement is the use of precision agriculture
techniques in irrigation. By employing sensors, data analysis, and automated systems, farmers can monitor soil moisture
levels in real-time and precisely deliver water where and when it is needed most. This data-driven approach eliminates
guesswork and ensures that crops receive optimal irrigation, maximizing yield while minimizing water usage.
Furthermore, innovative irrigation technologies also include the use of smart irrigation controllers and weather-based
systems. These devices take into account weather patterns, evapotranspiration rates, and other environmental factors to
adjust irrigation schedules automatically. By incorporating real-time weather data, farmers can avoid overwatering during
periods of rainfall or reduce irrigation during times of high humidity, conserving water resources without compromising
crop health.

The adoption of these water-efficient irrigation technologies is not only environmentally responsible but also
financially advantageous for farmers. By reducing water consumption, farmers can lower their operational costs and
increase their overall profitability. Moreover, these innovations contribute to sustainable agriculture, ensuring the long-
term viability of farming practices in the face of water scarcity challenges.

6. Therole of sustainable farming practices in water conservation

Sustainable farming practices play a crucial role in water conservation, especially in the face of growing water scarcity
concerns. As the global population continues to rise, the demand for food and agricultural products increases, putting
significant pressure on already limited water resources. In this context, adopting sustainable farming practices becomes
imperative to ensure the long-term viability of agriculture while minimizing the environmental impact. One key aspect of
sustainable farming is efficient water management. Traditional irrigation methods often result in substantial water wastage
due to inefficient distribution systems and excessive evaporation. However, innovative techniques such as drip irrigation
and precision farming have emerged as effective solutions to optimize water usage. Drip irrigation delivers water directly
to the plant roots, minimizing losses to evaporation and ensuring that each plant receives an adequate amount of water.
Precision farming, on the other hand, utilizes advanced technologies like sensors and data analytics to precisely monitor
soil moisture levels, enabling farmers to irrigate only when necessary.

Furthermore, implementing conservation practices like cover cropping, crop rotation, and mulching can help reduce
water requirements. Cover crops, such as legumes and grasses, act as natural barriers, preventing soil erosion and
promoting water infiltration. Crop rotation helps break the cycle of pest and disease buildup while maintaining soil health,
ultimately leading to improved water retention. Mulching, the practice of covering the soil with organic materials, helps
conserve moisture by reducing evaporation and suppressing weed growth. In addition to these techniques, sustainable
farmers also prioritize soil health through practices like composting, organic fertilization, and conservation tillage.
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Healthy soil retains more water, reduces runoff, and enhances plant resilience, thereby minimizing the need for excessive
irrigation. By focusing on building soil organic matter and fostering a diverse and balanced ecosystem, farmers can
improve water infiltration rates and overall water-holding capacity, ensuring optimal water utilization. Beyond individual
farm practices, sustainable farming also encompasses broader water management strategies. Collaborative efforts such as
watershed management, water recycling, and rainwater harvesting can contribute significantly to water conservation in
agriculture. By implementing these strategies at the community or regional level, farmers can collectively reduce water
wastage, enhance water availability, and build resilience against future water shortages.

7. Exploring alternative water sources for agriculture

With the increasing global water shortage, it has become imperative for the agricultural industry to explore alternative
water sources to sustain its practices. Traditional methods of relying solely on freshwater sources are no longer viable in
many regions due to scarcity and environmental concerns ( Reid et al., 2019). As a result, innovative solutions are being
developed to revolutionize agriculture and ensure its long-term sustainability. One alternative water source that is gaining
traction is treated wastewater. As wastewater treatment technologies continue to advance, treated wastewater can be a
valuable resource for irrigation in agriculture. By treating wastewater to meet specific quality standards, it can be used
safely and effectively in crop production. This not only helps conserve freshwater resources but also reduces the burden on
wastewater treatment plants. Another promising approach is the utilization of brackish water and seawater. Through
desalination technologies such as reverse osmosis, these saline water sources can be transformed into usable irrigation
water. While desalination can be energy-intensive and costly, advancements in technology are making it increasingly
feasible for agricultural applications. This opens up new possibilities for cultivating crops in coastal areas or regions with
limited access to freshwater. Furthermore, rainwater harvesting and storage systems are being implemented to capture and
store rainwater for agricultural purposes. This allows farmers to utilize rainwater during periods of drought or water
scarcity. By installing collection systems and storage tanks, farmers can maximize the use of this valuable resource and
reduce their reliance on conventional water sources (Susantha etal., 2022)

Additionally, precision irrigation techniques are being employed to optimize water usage in agriculture. These
techniques involve using sensors, data analytics, and automated systems to deliver the right amount of water to crops based
on their specific needs. By avoiding over-irrigation and minimizing water wastage, farmers can conserve water resources
while maintaining crop productivity. As the need for sustaingble water management in agriculture grows, it is crucial for
farmers, researchers, and policymakers to explore and implement alternative water sources. By embracing these
innovative approaches, we can revolutionize agriculture and ensure food security in the face of water scarcity challenges.

8. Government policies and incentives to promote water-saving practices in agriculture

Government policies and incentives play a crucial role in promoting water-saving practices in agriculture. Recognizing
the pressing need to address water scarcity, governments around the world are taking proactive measures to support
farmers and encourage the adoption of sustainable irrigation methods (Gru'ere et al., 202). One such policy is the
implementation of water pricing mechanisms that prioritize efficient water usage. By charging higher prices for excessive
water consumption, governments aim to incentivize farmers to invest in modern irrigation technologies that optimize
water usage. These technologies include drip irrigation systems, precision agriculture techniques, and soil moisture
sensors, among others. Additionally, governments are providing financial incentives and grants to farmers who adopt
water-saving practices.

Table2. Showing incentives and subsidies provided by different country to their farmers (source; Zhang et al., 2023)

Management Pricing Water pricing

Country Legal basis departments  method structure Incentives & Subsidies Special features
Developed countries
Recl ti Federal -
eclamation edera ; -
Interestfree reimbursement of project >
1
The Reform Acts  government  Full water  O&M " cost construction costs Block water pricing structure
United Central Valley State supply Capital cost
Project governments  cost Unreimbursed O&M
States . X
Improvement Local pricing cost and interest > >
Acts governments Reduced repayment obligation based or Water rights trading market
ability to pay or speciaircumstances
Internal costs
Fixed asset investment
cost >
) ) O&M cost ; ; - >
River Basin Financial support for agricultural S L.
V\!atgr Law Committees Full cost ~ Other management cos irrigation infrastructure Farmers’ water associations
France Fishing law Local Water water External costs
WFD pricing Water pollution control

Commissions
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Water resources

>

Water tariff and water tax

planning Family Support Fund (FSL) for farmers
Water quality
improvement...
>
> Governmenied
30 % of the O&M cost
Water and O&M cost ’
Israel  Water Law Sewerage water 70 % of the O&M cost >
Authority pricing > Water quota system
Financial support for the water supply
department >
Block water pricing structurt
Capital cost .
apital cos Leading water market
Water National Water Full . O&M cost 9
. o economic . . > construction
Australia Management Commission t Costs associated with . o )
Act (NWC) cost water planning and Subsidies for public irrigation project
pricing
management >
Extensive volume pricing
River Basin -
'(A;gf)my Full water  Full running costs of ‘Regulation levy” and
Spain Water Law Irrigation supply irrigation districts and . ) ‘Water use tariff”
P WFD Co?nmunities cost capital cost (called gﬁiﬂzﬁﬁtfa?irolgﬁazggt of new scheme
User pricing derrama’) -
associations Farmers’ water associations
>
Flat charge Consortia are responsible fc
) Capital cost managing and maintaining
Land ‘Reclamation Full water  Full-time labor cost these systems
Italy Reclamation  and supply O&M cost >
Act Irrigation cost Variable charge Subsidies for all project capital costs
WFD Boards’ (RIBs) pricing Parttime labor cost
Conveyance cost Variable charge must be tie
Pumping cost to the amount of water
applied
Land Arear Part of capital cost >
h based >
Japan imero vement water O&M cost Support for construction cost of projects Focus on recovery of LID
districts (LIDs) pricing Drainage fees pp proj costs, not efficiency pricing
Free for -
Korea Rural  some Free water for 60% of rice
Community projects & ; land
; Capital cost ands
Corporation Full water >
Korea O&M cost o L o
(KRC) supply Labor cost Subsidies for irrigation water in rice land
Irrigation cost >
Associations  pricing for Decrease in willingness to
others recover costs
Developing Countries
. > >
A ] leted Subsidies for O&M cost and project No link between water
) National Water 29°"Y © water Part of water supply ~ capital cost charges and O&M cost
India ) State pricing
Policy cost
government (measured
by area) > >
Subsidies for irrigation electricity Inconsistent management
Thailand Agency of Free Free water for irrigation >
government Subsidies all to farmers
Full
South Agency of supply O&M cost > >
Africa government  cost Capital cost Subsidies for the capital cost Small farmers dominate
pricing
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Basin Agency > ) )
Irrigation O&M cost > Delegation of authority
. Federal water . - .
Mexico | Community water O&M cost Subsidies for O&M cost and project
Water user pricing capital cost >
association Market Competition
Local O&M cost > >
Pakistan government W§t§F O&M cost Subsidies for O&M cost and project A nominal fee for irrigation
pricing capital cost water
Vietnam Law on Water Agency of Almost Small part of O&M cost > B
Resources government free Subsidies all to farmers
>
- Water quota system
Central O&M cost Su?sdie_s for tr:jeggf&renc:e between the
Agricultural government water 08M t ¢ water price an cos >
water pricing  Local pricing Vi cos (mos Farmers’ water associations
. regions)
China reform related government Full water Full |
acts and Local water supply ull water supply cost Subsidies for electricity prices
(few regions) yPp >

regulations management  cost

departments  pricing Water rights trading (local)

>
Discounts on prices -
Block water pricing structure

These incentives can take various forms, such as subsidies for the purchase of water-efficient equipment or financial
assistance for the implementation of water management plans. By alleviating the financial burden associated with
transitioning to sustainable agricultural practices, governments empower farmers to make environmentally conscious
choices (Table 2.). Moreover, governments are also investing in research and development to advance irrigation
technologies and techniques. By collaborating with agricultural experts and scientists, policymakers seek to identify
innovative solutions that maximize crop yield while minimizing water consumption. This research-driven approach
ensures that farmers have access to the most cutting-edge tools and knowledge to optimize their water usage.

Furthermore, governments are actively promoting awareness campaigns and educational programs to educate farmers
about the benefits of water-saving practices. By organizing workshops, seminars, and training sessions, policymakers
empower farmers with the necessary skills and knowledge to implement sustainable irrigation methods effectively. This
holistic approach not only benefits individual farmers but also contributes to the overall water conservation efforts on a
larger scale. In conclusion, government policies and incentives play a vital role in revolutionizing agriculture by promoting
water-saving practices. By implementing pricing mechanisms, providing financial assistance, investing in research, and
promoting awareness, governments are driving positive change in the agricultural sector. With continued collaboration
between policymakers, farmers, and experts, we can strive towards a sustainable future where agriculture thrives even in
the face of water scarcity.

Conclusion: Embracing water-saving solutions for a sustainable agricultural future

In conclusion, embracing water-saving solutions is crucial for ensuring a sustainable agricultural future. As the global
population continues to grow and water scarcity becomes a pressing issue, it is imperative that we revolutionize our
agricultural practices to mitigate the effects of water shortage. By implementing innovative technologies such as drip
irrigation, precision farming, and hydroponics, farmers can significantly reduce water consumption while maintaining or
even increasing crop yields. These methods allow for precise water application, targeting only the plant roots and
minimizing wastage. Additionally, the use of drought-resistant crop varieties and soil moisture sensors can further
optimize water usage. Furthermore, it is essential to promote water conservation awareness among farmers and provide
education and support for the adoption of water-saving techniques. Government incentives and subsidies can incentivize
farmers to invest in water-efficient technologies and sustainable practices. Revolutionizing agriculture to adapt to water
scarcity not only helps conserve this precious resource but also enhances the resilience of farming systems. By reducing
reliance on traditional irrigation methods and embracing innovative solutions, we can ensure a more sustainable and
productive future for agriculture. In conclusion, it is imperative that we act now to embrace water-saving solutions for a
sustainable agricultural future. The time to revolutionize our practices and protect our water resources is now. By
implementing these water-saving techniques, we can not only support the growth of the agricultural sector but also
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contribute to a more sustainable and resilient future for generations to come. As we conclude our article on revolutionizing
agriculture with water shortage solutions, we hope you are inspired by the innovative approaches discussed. Water scarcity
is a pressing issue that affects agricultural practices worldwide, but we believe that with the implementation of new
technologies and practices, we can overcome this challenge. By adopting methods such as drip irrigation, hydroponics, and
rainwater harvesting, farmers can optimize water usage, increase crop yield, and contribute to sustainable agriculture. Let's
work together to ensure a greener and more prosperous future for our agricultural industry.
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Lab Grown Meat: A Low Carbon and Water Footprint Alternative
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As the global population continues to grow and dietary patterns shift towards higher protein consumption, traditional meat
production faces mounting challenges. Lab-grown meat, a cutting-edge technology that allows meat to be cultivated in
controlled laboratory settings, offers a promising solution. This article explores the emergence and potential of lab-grown
meat as a sustainable and eco-friendly alternative. Lab-grown meat made possible through advancements in cell culture
techniques, has gained regulatory approval in countries like Singapore and the USA. It represents a fundamental shift in
meat production, with the potential to significantly reduce the environmental footprint associated with traditional livestock
farming. Producing lab-grown meat involves cultivating muscle stem cells in bioreactors, leading to the development of
muscle tissue that can be processed into various meat products. While cost remains a challenge, ongoing technological
advancements aim to make lab-grown meat more affordable and accessible. One of the most compelling aspects of lab-
grown meat is its positive environmental impact. It requires fewer resources, including land, water, and energy, and has the
potential to mitigate deforestation, biodiversity loss, and greenhouse gas emissions. Lab-grown meat has been shown to
reduce pollution and decrease water footprint significantly. Safety and health considerations also favour lab-grown meat,
asitreduces the risk of pathogenic bacteria and allows for the customization of nutritional content. Despite its promise, lab-
grown meat faces hurdles such as production costs, regulatory approvals, consumer acceptance, and addressing concerns
within animal farming communities. However, it presents an exciting opportunity for the future of sustainable and ethical
meat production.

Keywords: Lab-grown meat, Environmental footprint, Cell culture techniques, Ethical meat production

According to estimates from the United Nations (World Population Prospects,2022), the global population reached
approximately 8 billion as of November 15,2022, and it is projected to reach 9.7 billion by the year 2050. This population
growth poses significant challenges to various natural resources, particularly the availability of food. In addition, the
increasing prevalence of obesity and diabetes can be attributed, to a large extent, to dietary factors. To address the
increasing demand for food, and balance the nutritional requirements numerous alternative approaches and healthy diets
have emerged worldwide. Diets that are high in protein, low in carbohydrates, and low in calories have gained popularity
among individuals. In response, the food industry, particularly the meat industry, has experienced significant
advancements, one such advancement is "cultured meat." As the name says, this type of meat is grown in controlled
laboratory settings, which resembles the processes used in the production of biopharmaceuticals. Most people prefer meat
because of its essential nutrients/components and taste. The habit of consuming meat dates back to prehistoric times. Most
of the countries are increasing the rate of global consumption of meat (Chriki &Hocquette, 2020). The meat consumption
matrices reached over 328 million metric tons globally in 2021 and are expected to grow by 75% more. To meet the
demand, the global livestock industry needs to grow; however, it suffers the challenges like limited land space, time to
grow the livestock, water and air pollution. In addition, the excessive use of antibiotics for the growth of animals also has
harmful effects on humans who consume the meat obtained from such animals. These concerns led to the emergence of an
alternative for meat production "with low carbon and water footprint." The advancement of cell culture techniques gave a
solution to these issues by enabling the production of meat or animal products in laboratory settings. This is an alternative,
faster, sustainable source for meat/animal products with an eco-friendly impact (Sinke, P et a/, 2023). As technology
continues to develop, production costs tend to decrease, potentially making cultured meat a mainstream food source soon.

Lab-grown Meat

The idea that the meat on our plates is not from animals; instead, it is from the laboratories seems to be science fiction
just a few years back, however, the advancements in cell culture techniques, made this a reality. Nowadays, meat can be
produced in laboratory bioreactors, and two countries, Singapore and the USA, have approved lab-grown meat for human
consumption. The idea of "cultured meat" gained prominence through the contributions of Dr. Jason Matheny in 2000 and
Dr. Mark Postin 2013. Dr. Jason Matheny, promoted the development of cultured meat, through his publication (2000) and
established an organization to advance research in lab-grown meat, i.e., New Harvest (Schonwald, J, 2009). The first edible
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lab-grown meat in the form of hamburger was made from beef through the efforts of Dr. Mark Post (Ismail, I et a/, 2020).
Later on, many biotech companies and startups worked in this direction, refining the production methods, making the meat
as natural as possible and making it tasty by adding plant proteins. The lab grown burgers, and chicken nuggets are already
in the market. By 2030, the lab-grown meat could make up a substantial portion of the global meat supply, potentially
reaching 1% (https://www.mckinsey.com/industries/agriculture/our-insights/cultivated-meat-out-of-the-lab-into-the-
frying-pan). The researchers created meat by cultivating minute samples of animal cells within controlled settings. Their
efforts resulted in a product that could replicate the new dimensions of tasting and experiencing chicken breast or ground
beef by manipulating cell density and shaping techniques. Some of the cultured meat prototypes, for example, "Super
Meat," were on sale in Tel Aviv, Israel; "Eat Just" a USA-based company selling lab-grown meat in Singapore. According
to the information obtained from the Good Food Institute (GFI) and the Food and Agriculture Organization of the United
Nations (FAO), lab-grown meat is a newly emerging substitute for traditional meat. It can impact natural resources like
water, it significantly reduces water requirements for the production of meat compared to conventional meat and is more
environmentally friendly with a lower carbon footprint as shown in Figure 1. It can shift consumer preferences, where
individuals no longer prioritize expensive options like Wagyu beef, bluefin tuna, etc. It is assumed that with advancements
in technology, even a small island could achieve the same level of affordability and efficiency in serving lab-grown meat
dishes as a continent with vast grassy plains.

Traditional rieat Lab cultured meat

How is Lab-grown meat prepared?

Lab-grown meat is the result of years of research on stem cells and tissue engineering. Stem cells are most primitive,
undifferentiated cells having unlimited proliferation capacities, found in the animals. These cell properties are exploited in
making the meat in laboratories, and generally muscle “stem cells” are used for the purpose. To obtain the muscle stem
cells, harmless biopsies are performed and culture them in controlled environments using bioreactors (Hocquette, J. F,
2016). The bioreactors provide sterile, warm conditions with a nutrient-rich medium required for cell growth, and these
cells develop into muscle tissue. To make the muscle tissue, multiple types of cells grown on immovable scaffolds or beads
coated with matrix proteins like laminin, collagen, or chitosan to create the desired texture. The bioreactors, equipped with
scaffolds, make the cells grow as functional tissue; however, when cultured cells are more than 200 um thick, oxygen and
nutrients cannot penetrate the inner layer of cells, which causes those cells to die. At this point, strips of muscle are
harvested from bioreactors and then processed for improving nutritional value, flavour, colour, and texture by adding
ingredients, such as vitamins, iron, fat, seasonings, beet juice or heme for colour, and bread crumbs or other binding agents
to hold the patties together.The protein composition of lab-grown meat primarily consists of contractile proteins, by tissue
engineering, other proteins necessary for the texture, colour, and taste of the final product are expressed. For instance,
myoglobin is an iron-carrying protein and is partially responsible for the pink or red colour of meat and enhances its taste;
hence, myoglobin synthesis is encouraged before muscle harvest through transcriptional modulation ( Faustman et al.,
2020). Sometimes, lab-grown meat is produced by 3D bioprinting, where more than one cell type is positioned precisely to
bring the three-dimensional functional tissue that resembles the finished meat product (Mateti, T et al, 2022). It is
imperative that specific details of the lab-grown meat procedure can vary depending on the technology, equipment, and
type of animal cells used. The overview of the lab-grown meat procedure is shown in Figure 2.
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Costin which one could buy Cultured meat

One of the main hurdles in lab-grown meat production is its high cost of production. Many attempts are going on the
technological advancements which potentially reduce the cost up to 99%. Mixing the plant-based proteins with lab-
grown meat and production in large quantities significantly lowers production costs. Lab grown chicken combined with
plant-based proteins is in the market (Company: Good Meat). Further, substantial investments in tens of billions of dollars
are required to scale its production to even 1% of the global protein market. The upcoming decade is expected to primarily
focus on demonstrating commercial viability and achieving modest market penetration

Impact on the Environment

Lab-grown meat could reduce the pressure on natural ecosystems and wildlife habitats, potentially leading to the
restoration of biodiversity. This innovative approach is more efficient in decreasing deforestation, ecosystem degradation,
mitigating greenhouse gas emissions, water pollution and land conversions. The metrics show that it reduces pollution by
93%, decreases water footprint by 78%, and if produced using renewable energy, it can result in 92% lower greenhouse gas
emissions and up to 95% reduced land usage (Centre for Energy and Environmental Studies, Delft). Since itis produced in
indoors, the external unfavourable conditions may not effect. For example, its lessens the risks of emerging infectious
diseases principally associated with the storage, production, and consumption of animal products. Nevertheless, it is
important to acknowledge that cultivated meat requires more energy to achieve a lower carbon footprint than conventional
meat, it is crucial to incorporate renewable energy sources throughout the production process, including the supply chain,
particularly for the production of necessary nutrients and other ingredients used in the culture medium. The companies
involved in the lab-grown meat recognize the point, and it is imperative to integrate sustainable energy practices into their
production methods. The Australian bioethicists give it a "double thumbs up" saying, "lab-grown meat stops cruelty to
animals, better for the environment, safer, more efficient and healthier."

Is the lab-grown meat safe and healthy?

Lab-grown meat offers several advantages when it comes to safety and nutrition. Conventionally sourced meat can
have pathogenic bacteria and viruses like E. coli and Salmonella, which can cause serious diseases in humans, while lab-
cultured meat significantly reduces the risk of these diseases (Chriki & Hocquette, 2020). In addition, lab-grown meat
produced with specific nutritional contents like protein and minerals essential for a healthy metabolism. Many companies
have the authenticity to alter the product's nutritional profile, making a lower-fat and high protein steak through various
recombinant technologies. It could also be a boon to public health by eliminating the need for factory-farmed animals and
skipping the crowded and unhygienic agricultural operations that facilitate the spread of diseases.

Challenges:

Despite the potential benefits, lab-grown meat faces several challenges that must be overcome before it becomes a
widely available and affordable product. The main scientific and engineering challenges the cultured meat industry faces is
finding the best starter cells, mixing up a good “feed” to help them grow and finessing the logistics of manufacturing.

e Production cost: The 1" hamburger produced is the result of 2 years' hard work and costs about US $325,000. The
ingredients such as the medium, serum used in the production of lab grown meat are expensive. In addition maintenance
of sterile conditions also adds production cost. The advancements in tissue engineering, production/manufacturing
methods gives hope in lowering the production costs. Many companies working on wide variety of cells that can grow
on different speeds or densities, and produce different textures or nutrient profiles. Some companies are working on the
development of “immortal” cell lines, the Israeli firm Believer Meats reported the production of immortal chicken
fibroblast cells (Pasitka et al 2023). These things not only cut short the production cost but also enhance human
consumption's acceptability, thereby making lab grown meat a sustainable product.

e High energy demand: Production of lab-grown meat requires large bioreactors (around 200,000L), which consume
significant amounts of energy. However, many companies are working on the use of renewable energy sources and
alternative sources of energy.

e Lab grown meat as Natural meat: Bringing the natural texure and savour taste to the lab grown meat so challenging as
cells are cultured in vessels not as tissues. The meat flavors vary from one species to another, even in gender, age and
farming conditions. Even within the same animal, even meat choices (muscle) depend on specific animal parts. So, a
lot of consumer needs must be considered while preparing the cultured meat (Chriki & Hocquette, 2020). To achieve
this few companies are trying to pair cultured meat with vegetable proteins and are trying to bring different flavors and
textures.

e Regulatory approvals: Countries around the world follow strict regulatory frameworks. There are still concerns
about how the technology will be regulated and approved for human consumption.

e Acceptance: Consumer acceptance of lab-grown meat is still uncertain, some may be hesitant to eat as they have
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produced artificially in a laboratory and has concerns about safety, taste, and texture.

e Religious beliefs: Navigating through the religious sentiments can be a delicate matter that can trigger debate,
especially regarding specific guidelines and practices surrounding animal slaughter and meat preparation in certain
faiths.

e Impact on animal farming communities: Lab-grown meat has the potential to disrupt traditional animal farming
practices, which can have implications on those people who depend on animal farming for livelihood. Engaging with
and addressing the concerns of farming communities is essential in ensuring a smooth transition to lab-grown meat.

Lab-Grown Meat in Indian Scenario

The research area of culturing meat is still in its infancy in India. However, initial production attempts have already
begun, paving the way for the anticipated availability of cultured meat products by 2025. India's first lab-grown meat
company, "Clean Meat," established its laboratory at Jawaharlal Nehru University, New Delhi, and focuses on developing
safe and harmless meat production methods (Srutee R ez al, 2022). In addition, many prominent organizations are working
on this emerging industry. The Centre for Cellular and Molecular Biology (CCMB), has teamed up with the National
Research Centre on Meat (NRCM) to produce "Ahimsa Meat." By leveraging cellular and molecular biology techniques,
they aim to revolutionize the meat production process, providing consumers with a more ethical and sustainable meat
option (Srutee R et al, 2022). The Humane Society International India (HIS, India) partnered with Good Food Institute
(GFI) and CCMB to work on the production and promotion of lab-grown meat in India. They raise awareness about the
benefits of clean meat and work towards establishing it as a viable and environmentally friendly alternative to conventional
meat. Further, the state of Maharashtra and the Good Food Institute (USA) signed a memorandum of understanding in
February 2019, for a strategic alliance to ensure a conducive environment for the cultivation of lab-grown meat to progress
and thrive within the region (Srutee R et al, 2022; https://www.pashudhanpraharee.com/plant-based-and-lab-
grown-meat-startup-an-indian-opportunity/ ). As India's cultured meat industry continues to evolve, these
collaborative efforts and research initiatives hold promise for a future where sustainable and ethical meat production can
help meet the growing demand for animal protein while minimizing environmental impact and animal suffering.

Conclusion

As concerns over global food security grow, the environmental impact of conventional meat production becomes more
evident, and slaughter-free alternatives are emerging as a promising solution for the future of food. Lab-grown meat
exemplifies the cutting-edge field of tissue regeneration and engineering, representing a remarkable and comprehensive
advancement in biotechnology. This innovative approach has the potential to address various aspects, including
environmental sustainability, ethical considerations, and nutritional needs, serving as a viable substitute for traditional
meat. Produced within sterile environments, it reduces the risk of contamination from diseases and chemicals. It impacts
food security, the environment, and human health by reinventing a food system that will satisfy the requirements of meat
products across the world in an ethical manner while keeping the environmental hazards in check. One of the conflicted
aspects of this approach is the sustainability of animal farmers. It can't replace animal farming completely and offers
opportunities to collaborate with animal farmers with culture labs. In addition, plant-based lab-grown meat (Ismail, I ez al,
2020) may address the concern of religious people addressing environmental pollution and meet the food demand. This
novel food's success and/or acceptability depend on its flavour and affordability. Lab-cultured meat has overcome several
obstacles and is now commercially available as a secure, healthier protein with an enticing taste and aroma (similar to
farmed meat). Low carbon emissions and low water usage address problems like global warming by lowering the GHG
emissions of the entire food system. Therefore, substituting lab-cultured meat for farmed meat could benefit everyone,
including vegetarians and meat eaters, and provide a solution to future global issues like food scarcity or other
environmental. Although lab-grown meat has its benefits and drawbacks, the limitation of farmed meat can be an

alternative meat source in the future.
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Artificial Intelligence's Impact on Agriculture and
Education: A Transformative journey
Q Prof. R.S. Sengar' and Kartikey Sengar’

In recent years, the convergence of technology and innovation has sparked a wave of transformation across various
industries. Two sectors that have experienced significant disruption are agriculture and education. Both sectors play vital
roles in shaping society, and their evolution is important for sustainable development and progress. Now, at the forefront of
this transformative journey lies the powerful force of artificial intelligence (AI). By using the potential of Al, agriculture
and education are undergoing profound changes, revolutionizing traditional practices, and paving the way for a more
efficient and intelligent future.

Artificial intelligence, often referred to as Al, encompasses a broad range of technologies that enable machines to
simulate human intelligence and perform tasks with remarkable precision and speed. From data analysis and pattern
recognition to complex decision-making, Al has proven its immense value across various domains. In the agriculture
sector, Al is empowering farmers with advanced tools to optimize crop yield, monitor soil conditions, and manage
resources more efficiently. Likewise, in education, Al is revolutionizing the way students learn, adapt, and engage with
educational content, tailoring personalized experiences and promoting lifelong learning.

Scope

The scope of transforming the agriculture and education sectors through artificial intelligence (Al) is vast and holds
immense potential for positive change. Here are some key areas within each sector where Al can make a significant impact:
In Agriculture:

e Precision farming: Al enables farmers to gather and analyse data from various sources, including satellite imagery,
drones, and IoT devices. This data-driven approach helps optimize crop management, irrigation, and fertilization,
leading to higher yields and reduced resource waste.

¢ Crop disease detection and management: Al algorithms can analyse images and sensor data to identify early signs of
crop diseases, enabling prompt intervention and minimizing crop losses. Al-powered systems can provide real-time
recommendations for disease management and treatment.

e Climate and weather prediction: Al models can process vast amounts of climate and weather data to provide accurate
predictions. This information aids farmers in making informed decisions regarding planting, harvesting, and managing
climate-related risks.

* Supply chain optimization: Al can enhance the efficiency of the agricultural supply chain by optimizing logistics,
inventory management, and forecasting demand. This reduces wastage, improves distribution, and ensures timely
delivery of agricultural products.

* Soil Health Monitoring — Deep learning applications are used to identify potential defects and nutrient deficiencies in
the soil. The algorithms analyse the soil samples and correlate foliage patterns with certain soil defects, plant pests and
diseases.

e Agricultural Robot Applications: Agricultural robots automate slow, repetitive and dull tasks for farmers, allowing
them to focus more on improving overall production yields. Some of the most common robots in agriculture are used for:

» Harvesting and picking.

* Weed control.

e Autonomous mowing, pruning, seeding, spraying and thinning.
* Phenotyping.

 Sorting and packing.

« Utility platforms.

'Director Training Placement and Head, Division of Plant Biotechnology, Sardar Vallabhbhai Patel University of
Agriculture and Technology, Meerut-250110.
*Engineer and Software Developer, JSS Academy of Technical Education, Noida-201301.



— —or T &) agurh et e

RIS 10 (3) Sems—Rier, 2023

Harvesting and picking is one of the most popular robotic applications in agriculture due to the accuracy and speed that
robots can achieve to improve the size of yields and reduce waste from crops being left in the field.

=

=,

In Education:

Personalized learning: Al-powered systems can adapt educational content and curriculum based on individual student
needs, learning styles, and progress. This personalized approach enhances engagement, comprehension, and student
outcomes.

Intelligent tutoring: Al can act as virtual tutors, providing personalized guidance and support to students. These
systems can assess learning gaps, offer tailored explanations, and recommend appropriate learning resources.

Automated grading and feedback: Al algorithms can automate grading processes, reducing the time and effort
required by educators. Al-powered feedback systems can provide detailed assessments, enabling students to understand
their strengths and areas for improvement.

Learning analytics: Al can analyse vast amounts of educational data, including student performance, engagement
patterns, and learning behaviours. This data-driven approach helps identify trends, optimize curriculum design, and
inform evidence-based decision-making in education.

Al-Based Proctoring: With the rise of online and remote learning, ensuring academic integrity during assessments has
become a significant concern. Although there are tools and mechanisms to do this, Al-based proctoring can help make
monitoring even more efficient and scalable for online exams.

24/7 Assistance Using Conversational AI: One of the remarkable ways Al is transforming education in smart
classrooms is by providing 24/7 assistance using conversational Al. In traditional classrooms, students typically rely on
limited teacher interaction during class hours. However, with the integration of conversational Al, students now have
access to continuous support and guidance anytime and anywhere.

The scope of transforming agriculture and education through Al extends beyond these examples. Additionally,

addressing ethical considerations, data privacy, and ensuring equitable access to Al-driven solutions are essential aspects
within the scope of this transformation.
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As Al continues to advance, the potential for transforming agriculture and education is vast, promising increased
productivity, sustainability, and improved learning outcomes. Embracing Al technologies within a responsible and ethical
framework has the potential to revolutionize these sectors, benefiting farmers, educators, students, and society.

Al'simpact on Agriculture and Education jobs

Artificial Intelligence (Al) is transforming the agriculture industry by providing more efficient ways to produce,
harvest and sell essential crops. Al implementation emphasizes checking defective crops and improving the potential for
healthy crop production. The best part of implementing Al in agriculture is that it would not eliminate the jobs of human
farmers rather it will improve their processes.

In the education sector, Al is changing the way we learn. It is believed that as learning behaviour changes, robotic
teachers will work at their own pace. Unlike humans, they are unlikely to make a mistake or be late for work. They only
need to receive the right instructions and act accordingly. However, many jobs in the education sector are at risk.
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Challenges in Harnessing Artificial Intelligence for Transforming Agriculture and Education Sectors

e Data Availability and Quality: Al systems rely heavily on large volumes of high-quality data to train and
operate effectively. However, in agriculture and education, accessing comprehensive and reliable datasets can be
a challenge. In agriculture, data collection may be limited due to remote locations, lack of connectivity, or
inadequate data infrastructure. Similarly, in education, obtaining standardized and comprehensive educational
data can be difficult, particularly in resource-constrained settings. Ensuring the availability and quality of data is
crucial for Al applications to deliver accurate and meaningful insights.

e  Human-Al Collaboration and Trust: Successful integration of Al in agriculture and education requires a
balance between human expertise and Al capabilities. Building trust and acceptance among farmers, educators,
and stakeholders is essential. Some may feel uncertain about relying on Al systems for decision-making or fear
job displacement. Establishing effective human-Al collaboration frameworks, providing training and support,
and emphasizing the augmenting role of Al can help overcome these challenges and foster trust in the technology.

e Infrastructure and Accessibility: Implementing Al technologies in agriculture and education requires adequate
infrastructure and accessibility. In rural or underserved areas, limited access to reliable internet connectivity and
technological resources may hinder the widespread adoption of Al solutions. It is important to address the digital
divide, ensure equitable access to Al tools and resources, and develop strategies to overcome infrastructure
limitations.

e  Privacy and Security: The use of Al involves collecting and analysing large amounts of data, raising concerns
about privacy and data security. In agriculture, data related to farmers' practices, land holdings, and production
can be sensitive. Similarly, in education, student data privacy is of utmost importance. Establishing robust data
protection measures, complying with relevant regulations, and implementing secure systems to safeguard data
are critical to address privacy and security challenges.

e  Skill Development and Workforce Transition: The integration of Al technologies in agriculture and education
requires a workforce with the necessary skills to leverage and manage these technologies effectively. Upskilling
farmers, educators, and stakeholders to understand and utilize Al tools and techniques is essential. It is crucial to
invest in training programs, capacity building initiatives, and support mechanisms to ensure a smooth transition
and enable individuals to adapt to the changing technological landscape.

Addressing these challenges will be crucial for the successful and responsible transformation of the agriculture and
education sectors through Al. By proactively considering these factors and implementing appropriate strategies, it is
possible to maximize the benefits of Al while reducing potential risks and ensuring sustainable outcomes.

In conclusion, the transformative power of artificial intelligence (Al) in the agriculture and education sectors is
undeniable. Al technologies are revolutionizing traditional practices, unlocking new possibilities, and addressing long-
standing challenges. By harnessing the potential of AI, we can create more efficient, sustainable, and equitable agricultural
and educational systems.

Through personalized learning, intelligent tutoring, and data analytics, Al is reshaping the way we educate and
empower learners. It offers tailored experiences, enhances student engagement, and provides educators with valuable
insights for evidence-based decision-making. The automation of administrative tasks frees up time and resources, allowing
educators to focus on facilitating learning and fostering critical thinking skills.

In the agriculture sector, Al-driven precision farming techniques optimize resource allocation, improve crop yield,
and promote environmental sustainability. Al's capabilities in crop monitoring, disease detection, and predictive analytics
enable farmers to make informed decisions, reduce losses, and minimize environmental impact. The optimization of the
agricultural supply chain through Al enhances productivity, reduces waste, and ensures timely delivery of products.

However, this transformative journey also comes with challenges. Ensuring access to high-quality data, addressing
ethical considerations, building trust in Al systems, and bridging infrastructure gaps are essential steps in realizing the full
potential of Al in agriculture and education. Skill development, workforce transition, and maintaining a human-centric
approach to Al integration are crucial for a successful transformation. Collaboration among stakeholders, policymakers,
educators, farmers, and technologists is essential for responsible Al adoption.

By embracing Al technologies responsibly, we can foster innovation, improve productivity, and create more equitable
and sustainable agricultural and educational systems. The transformation brought about by Al is not merely a disruption,
but an opportunity to reimagine and shape the future of agriculture and education for the betterment of society.
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Smartphone: A Reason of Many Health Problems

Q Dr. Diksha Gautam

“SMARTPHONE” when the word enters in our ear the brain automatically hits some thoughts related to our smartphone,
an immediate response of brain gives us an indication & it arises a desire to check the smartphone as soon as possible. 'What
& how much notifications are there? we want to know first, our emotion & hormones drive by this feeling.

As everyone want to take full advantage & use of technology if he/she has & if it is interesting then no one can keep
themselves away and disconnected from this small gadget. We often listen in television and read in newspaper about the
psychological problems associated with smartphone. But do you know various postural problems are also associated with
excessive smartphone. But today I will inform you about both the problems i.e. Postural problems and Psychological
problems associated with longer smartphone usage. So first ofall psychological problems:

Phantom Vibration Syndrome

1. Smartphone addiction

2. Nomo phobia (No Mobile Phone Phobia)
3. Sleepdisorders

4. Sleep-textdisorder

5. Cybersickness

6. Selfitis

7.

1.

Smartphone addiction: “When you use a smartphone even when you
know that you should not use it or when you make excuses for its
usefulness.” Smartphone addictive behaviour can include an intense
focus on the smartphone or a specific application, for example,
checking, posting, or interacting on social media platforms. If the
smartphone or application will be removed from the addicted person,
panic attacks or feelings of discomfort emerge.

2. Nomo phobia (No Mobile Phone Phobia): Nomo phobia is the fear of being out of mobile phone contact. It is;
however, arguable that the word "phobia" is misused and that in the majority of cases it is only a normal anxiety.Nomo
phobia is considered a disorder of the contemporary digital and virtual society and refers to discomfort, anxiety,

nervousness or extreme distress caused by being out of contact with a mobile

phone.

3. Sleep disorders: If you like to use your =gy
phone or browse on your laptop before bed,
the bright blue light from the screen may be
stopping your body from producing sleep
regulating hormone melatonin and
promoting insomnia. Melatonin is a
hormone which is essential to restful sleep,
and is naturally produced as the day =

becomes darker.

Figure 1- Smartphone addiction

4. Sleep-text disorder: “Sleep texting is a growing phenomenon in which people
(usually adolescents and young adults) send text messages while asleep.” When you
send a text to someone while you're sleepy, awoken from sleep, or just not paying
attention, and it makes absolutely no sense.

5. Cyber sickness: Cyber sickness is a new term coined for the modern day version of
motion sickness that is mostly found among the smartphone users. It is a side effect of the
3D features of iPhones and iPads. Cyber sickness is caused by a disagreement between a

Figure 4- Cyber Sickness

Assistant Professor, Department of Family Resource Management & Consumer Sciences, College of Community
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person's eyes and the movement perceived by their balance system. It happens when the brain is tricked into believing
that they are moving while they actually not.

6. Selfitis: It is defined as "the obsessive compulsive desire to take photos of
one's self and post them on social media as a way to make up for the lack of
self-esteem and to fill a gap in intimacy."The disorder has three levels:

» Borderline Selfitis: taking photos of one's self at least three times a
day but not posting them on social media.

» Acute Selfitis: taking photos of one's self at least three times a day and
posting each of the photos on social media.

* Chronic Selfitis: Uncontrollable urge to take photos of one's self Figure 5- Selfitis
round the clock and posting the photos on social media more than six times a day.

7. Phantom Vibration Syndrome: Phantom vibration syndrome or phantom ringing is the perception that one's mobile
phone is vibrating or ringing when it is not. The increasing usage of cell phones has lead some individuals to experience
a phenomenon known as “phantom vibration syndrome.” The syndrome known as “phantom vibration” is
characterized by an individual falsely perceiving that their cell phone is either vibrating or ringing at a time when it
clearly isn't. Those that experience PVS may be engaging in an activity away from their cell phone, yet believe that it's

ringing. e ———
Now the time for postural problems: J & A
1. TextNeck Syndrome
2. Texting Thumb (De Quervain's syndrome)
3. Carpal Tunnel Syndrome (CTS)
4. Cubital Tunnel Syndrome
5. Thumb arthritis e
6. Smartphone Pinky Figure 6- Phantom Vibration Syndrome
1. Text Neck Syndrome: “It is a overuse syndrome involving the head, neck and

shoulders, usually resulting from excessive strain on the spine from looking in a
forward and downward position at any hand held mobile device, i.e., mobile
phone/smartphone, video game unit, computer, e-reader.” A term 'text neck' is
coined by US chiropractor Dr Dean L. Fishman. It refers to overuse syndrome or
a repetitive stress injury, where you have your head hung forward and down
looking at your mobile electronic device for extended periods of time.

2. Texting Thumb:Texting Thumb is technically known as De Quervain's
syndrome. It is a repetitive stress injury that affects the thumb and wrist. It can be
a form of tendonitis, tenosynovitis or a combination of both of those disorders. It decreases grip strength or range of
motion.

Figure 7- Texting Thumb

3. Carpal Tunnel Syndrome: Carpal Tunnel
Syndrome is the pressure on the median nerve — the
nerve in the wrist that supplies feeling and movement
to the parts of the hands. It can lead to numbness,
tingling, weakness or muscle damage in the hands and
fingers.

Figure 8- Carpal Tunnel 4, Cubital Tunnel Syndrome: Cubital Tunnel
Syndrome Syndrome also known as ulnar neuropathy is caused =~ Figure 9- Cubital Tunnel
by increased pressure on the ulnar nerve, which passes close to the skin's surface in Syndrome
the area of the elbow. It can cause severe pain, numbness, tingling, and muscle weakness
inthe hands and arms.

5. Thumb Arthritis: Arthritis of the carpometacarpal
joint, where the thumb connects to the wrist. It causes
severe joint pain in the fingers, wrists, elbows, shoulders,
neck, or back.

Smartphone pinky: Smartphone pinkyis the result
of using your little finger to support the weight of your  Figure 11- Smart phone Pinky

Figure 10- Thumb Arthritis
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phone. When you hold a heavy smartphone in your hand, it rests and presses on the inside of your end pinky joint, a
susceptible spot for pain to develop.

Now you are surprised after knowing these problems and it is obvious to be surprised because we glued on our
smartphone and never think about the consequences. Some people may be aware about some of these but never bother to do
any changes in their daily smartphone usage. But it is necessary to give attention if your body gives you signals because our
smartphone has limitless positive usage but negative aspects act as sweet poison that affect body slowly and the effects can
be seen after some years later. If we have to be healthy with the use of most demanding technology i.e. Smartphone, we
have to keep in mind only some preventive tips that will keep away from such type of bodily problems in future.

« Firstsuggestion from the doctors and researchers is to use minimum your smartphone.

« Take Frequent Breaks while smartphone use.

« Hold Mobile devices at eye level so that neck will not strain.

» Stop overuse of your smart devices and limit the time you spend on your tablets and smart phones.
e Usean alarm and keep your phone out of your bedroom.

o Take sufficient (8 hours) sleep at night.

» Readapaper orbook.

¢ Remind yourselfthe email, text, or post is not urgent.

» Don'tbe multitasking means do not do other activities with smartphone like eating and using smartphone.
e Spent time with nature at least daily.

» Putyour phone away at dinner, movies and when out with friends.

“Be Smart With Your Smartphone”
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Innovation Journey 2023
U Courtesy : People's World Commission on Drought and Flood (PWCDF)

Drought-Flood Treatment Innovation Journey
to find the solution ended at People's World
Commission on Drought and Flood's office in
Urlika, Sweden.

Location-Urlika, Sweden

On August 26, 2023, the Drought-Flood
World Innovation Tour was held at the office of
the People's World Commission on Drought and
Flood in Urlika, Sweden. A meeting was held
here at the office of People's World Commission
on Drought and Flood. The process of People's
World Commission on Drought and Flood
started on 26 August 2022 itself and the
innovation journey was discussed. Today, after
completing one year of the innovation journey, it
was concluded in Urlika, Sweden. You know that the innovation journey started in the village Gopalpura, district of Alwar
Rajasthan. Because the work that has been done in Gopalpur village in the last 4 decades has brought back the people who
were devastated by drought and flood. After coming back, they have established their natural prosperity. This is a great
example to understand the technique of flood-drought treatment. That is why the journey started from Gopalpura village. In
this journey, chapters were consecutively added one by one. Here in Sweden, Urlika, the first phase of the innovation
journey has come to an end, today. In today's meeting, a discussion on the experience and conclusion of the dialogue of the
innovation journey also started.

The conclusion is that, flood-drought is unfortunately increasing in the world today. The main reason for this is that the
human relationship with nature has been broken in our current daily life. Now, human education technology and
engineering only teach the exploitation of nature. Due to the exploitation of nature, the relationship of love with the forest,
soil, and nature has deteriorated. Due to this, the density of forests is continuously decreasing. The roads leading to the free
flow of the rivers have been blocked as well. Meantime, the encroaching and polluting activities on natural routes have
increased. The erosion of soil due to the problems mentioned above is becoming more common in the water-affected area
because the rainwater comes rapidly and sweeps and brings the soil into the rivers, which results in the undesirable increase
in the bed of the rivers. The variation in the cycle of rain also causes an increase in the flood-drought. Due to this, we are
observing that suffering and crisis have arisen in the lives of human's day by day. It is very dangerous not only for human
health but also for whole livings in the world and also has a frightening potential to trigger the World War I11.

The programs that took place after the formation of the commission in the year 2022-2023, have also been accepted by
the United Nations. By studying the work of Tarun Bharat Sangh, the general report was published. Therefore, as
mentioned earlier, the journey started from Gopalpur village which was devastated and subsequently displaced due to the
drought. Then, villagers retained water themselves by rejuvenating the water to conserve their prosperous village. There
cannot be a lesson for the whole world from such prosperity of the village because the world is a world of diverse geo-
cultural diversities. Biodiversity includes the diverse effects of climate change and the relationship of climate to
agriculture. In all these variations there are droughts and floods everywhere. But in the areas where there is flood-drought,
their malpractices are beginning to be faced in the near future, unfortunately.

Where the land is bare, there are more side effects of drought and flood. Due to the earth being bare, when there is no
spongy action of greenery between the earth and the sun from the sun's rays, then it creates heat and spoils it. That's why
greenery is the only way to get rid of drought and flooding, which forced the people to increase greenery. The Society also
needs to understand that the countries which have increased greenery on their land — like Sweden, when the first Earth
Summit took place in 1972, had only half as many forests as today. They have doubled the forest on their land in the last 50
years. The countries which have increased their greenery, along with not only the health of the society, the health of the
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earth, and the health of humans but also the health of water have also improved.

It has been very clearly understood from this innovation journey that water is the most important element in the world.
It is a substance that exists in liquid, gas, and solid. Science, technology, and engineering need to work on this with more
sensitivity. It will be more auspicious than beneficial only by understanding the environment around the earth made of
water in totality. Water, food, health, climate change, etc. all types of security will be available on the whole earth. So let us
work for beneficiary and security, this is our biggest challenge today. The task of restoring the health of nature will not only
be done by scientists, social workers, and politicians via finding convenient solutions and making proper laws and
regulations but also correct practical work must be applied to fix
everything. For this, all of us have to work in perfect harmony with
nature. By stopping fragmented research, there is a need to do
research work by connecting it with totality.

It was also concluded in this meeting that, so far, the innovation
journey had only gone to communities, social institutions,
educational institutions, and schools, now next year in 2024 it
should go to the best educational institutions of the world in one
year. Because the journey emerges a new and deeper understanding
that would be found through this way. On the other hand, a
relationship of love and respect for nature will also become
widespread among people, who will be interacted and
communicated. Then those people will, hopefully, also start
working towards the protection of the auspicious, along with their
benefits. There is a need to move education towards learning. So go
to the top 100 educational institutions in the world and advance the
learning of natural nutrition. They will also have the culture of connecting with the totality of nature and then they will do
further research by including their education in the totality of nature. The facts that have come to the fore in the innovation
journey so far, will make a good starting book to present those facts to the world. We need to work so that the world can also
learn from this experience. In the end, Jalpurush Rajendra Singh thanked to everyone before concluding the meeting.

After this meeting, the innovation journey was concluded by the chairmanship of Ashutosh Tiwari and the chief guest,
the Mayor of Urlika, Wartil Ederson. You all will remember that, last year on August 27, 2022, the Institute of Advanced
Materials, Urlika itself started the formation process of People's World Commission on Drought and Flood. Mr. Wartil
Andersen said that, it is a matter of pride for me too that, last year, the process of finding a way to get rid of drought and
flood was started from here itself.

Dr. Ashutosh ji while speaking on the occasion of concluding the innovation journey said that this is not the end of the
journey. This is just the beginning of the next water wisdom process. On 27 August 2023, we are starting the journey from
the Baltic Sea to the 100 best institutions of the world to inculcate water consciousness and flood-drought treatment. Only,
the first phase of this journey is successfully completed.

At the conclusion of the innovation journey, Shreyansh explained to Mayor Vartil here in Swedish language that, 12
International World Water Conferences have been held in this period. 1st conference Udaipur India, 2nd Delhi India, 3rd
Dhaka Bangladesh, 4th Shreemosekh Egypt, 5th New York USA, 6th California USA, 7th Salvador Brazil, 8th Nimli-
Bhikampura India, 9th Mahavir Ji Karauli Rajasthan India, 10th Newberg Germany, 11th Dharwad in Karnataka, India,
and finally 12nd Stockholm, Sweden. Along with this, two water and peace conferences were held — first at Narayan Dutt
Tiwari Bhawan Delhi

In addition, 52 national level conferences were held and 9 conferences were organized in flood-prone areas. 102
understanding of groundwater recharge and 107 skill-developing workshops were organized. 260 public meetings were
held to create a dialogue channel with the public. Thus, a total of 544 programs took place. More than 250000 people
participated in these programs. This journey was about one million kilometers long because it, starting from Sweden, it
traveled from India to Brazil, Australia, Portugal, Portugal to India, then America, New York in America, California, Los
Angeles, Chicago, many and many countries in Europe, Germany, Denmark, Spain. Kenya, Somalia, Ethiopia in Africa as
well as China, Tibet etc., circulated almost all over the world. In this information, it was learned that Tarun Bharat Sangh in
India has also started physical work in countries like India, Mount Sinai, Egypt, South Africa, Kenya, California, Brazil etc.

In its conclusion, it is understood that modern education in the world has done natural exploitation very quickly with
the help of technology, engineering, and science. That is why climate change happened and floods and droughts have
started coming. Now to sensitize technology and engineering one must visit the world's highest educational institution. The
second form of'the journey will start from August 27 itself.
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