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2024; The Changing winter and Hot Summer

Different civilizations and cultures around the world have
their own ways and means to celebrate their New Years
according to their own cultures and traditions. People
make new resolutions, new plans, and initiate new
beginnings each time for a New Year. However, The
Christian New Year celebrated most widely with the high
pomp and show at the global scale, has started from
January 1%, so wishing you a Happy New Year-2024,
especially those who consider it as New Year and
celebrate. We congratulate you all on the successes and
achievements of the last year-2023. In the Indian context,
good wishes, and congratulations to all those who
celebrate the beginning of the New Year with their
respective cultural festivals like Lohri, Makar Sankranti,
Pongal, Bihu, Uttarayan, Villaku etc.

In most parts of India, this English New Year begins
in the extreme days of winter, to mark the birth of Holy
Jesus Christ and a few days later between 13th and 15th
January, Lohri, Makar Sankranti, Bihu, Uttarayan,
Villaku, and Pongal, Magh Mela, then Vasant Panchami
and Holi follow with a more pleasant weather. Along with
the English New Year people celebrate all the festivals
with great enthusiasm according to their respective
traditions and cultures. Most of the Indians believe that
auspicious works can be started again due to the Uttarayan
of the Sun. 9th April is celebrated as New yeas as per
vikram samvat. If seen in this way, many opportunities to
rejoice and celebrate are automatically available in the
initial months of 2024. But most of the local festivals and
celebrations have evolved from the joy of adaptation to
weather and achieving new crop products, hence adverse
weather seriously affects our economic, social, and
cultural events and behaviours. This year the frost came
late but it came in full force. This time the sting of frost is
being felt much more than in the previous years. Now it is
becoming more difficult than ever to predict the real
duration for the changes in the weather in a unpredicted
way. In early March the erratic rain, rapid winds and
hailstorm has caused huge damage in crop, houses and life
of the people. Farmers get distressed more due to such
erratic behaviour of the weather year by year.

Due to a few decades of experience and discussions
on the environment, climate change and global warming,
people have now started understanding the relationship
between weather and environment better than before. Due
to less frost duration in winter, the yield of many cold
season crops like wheat and apple get reduced. Due to
increase in high intensity frost even for a shorter duration

and continuous coming of icy drops and frosty winds,
many crops get damaged in the winter. There are still a
large number of families in India, which in the absence of
warm rooms and warm clothes, try to protect themselves
from the cold by burning bonfires. Their problems
increase further as the cold waves increases even for a
shorter tenure with higher intensity.

In the last two centuries, new civilizations gradually
developed around the world considering the ancient
civilizations as backward, which are theoretically based
on new forms of knowledge and science, and in practice
favouring industry, factories, and urban systems.
Industries created artificial products and synthetic toxic
waste materials by transforming natural resources with the
help of scientific techniques and engineering knowledge.
As a global trade, and marketing network has eventually
taken the form of a huge powerful global system. The
entire economic and scientific discussions started taking
their all the stakes utility within this market system, the
Development is considered to mean accumulation of
wealth, flow of money and the ability to purchase and use
consumer goods in abundance for more and more
convenient human life. To ensure abundant provision of
water, transportation, food items, consumer goods and
health protection materials etc. for human beings, many
types of knowledge and services under the sciences have
been created, industries have been established for its
production packaging and distribution and global
marketing system has ...... strengthened. A globalized
marketing system for the utilizing scientific outcomes as
marketable technologies and products have emerged
mighty during the last two centuries. This ecosystem for
the science has been created and managed, by the experts
of the multi-national big business groups. The new
marketing principles have been formulated for
encouraging more and more production and more and
more consumption with a logic of creating more and more
jobs and reduced prices for the products. In all, there is no
considerations for indiscriminate consumption and rapid
destructions of the precious natural resources, increasing
pollutions in air, water and food systems, accumulation of
the created waste materials, high emissions causing
climate change and global warming and ecosystem
services rendered by the environment.

Since last century we all have been searching for
freedom from poverty, misery and starvation of human
beings and the solutions are seen in this rapid economic
development. The development, otherwise must reflect as
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availability of essential needs (though there is no limit to
consider the products required by human being as
essential), happiness, peace and ease. Unfortunately, this
rapid economic growth derived world has absorbed
Science, social science, history, economics, humanities
and arts, law and political science all in one aim to produce
more, market more, consume more and increase the flow
of individual and group wealth across the countries.
Nature, earth, environment and climate, rivers, land, and
winds are watching this rapid economic development
model of man with surprise and are expressing their
respective reactions as global warming, abrupt change in
the climate and increasing disasters. The five elements,
sky, fire, air, water, and earth, from which the entire living
and non-living systems have been created, are becoming
worried and thoughtful about the possible encounter of
this human system with the earth system with surprise and
sadness.

During this rapid economic development, for the
last five decades, experts in environment and ecology had
started raising questions on the sustainability of this
developmental model. Gradually, a huge global public
opinion, under the leadership of the United Nations, is
standing up for a new eco-friendly model of green circular
economy. Most recently, the 28th COP (Cooperation of
Parties) held in Dubai in the first week of December 2023,
considered the inconsistencies in the current development
system and attempted to understand the possibilities and
problems associated with adopting a new developmental
pathway. It has been accepted in this cop for the first time
that the climate change and global warming are going to
impact we all rather than a few specific populations and
come out of it, we need to accept that some inconvenience

in our comforts can be adopted in need of a sustainable
development of our civilisations to come out of such a
crisis.

If we insist that our rapid growth, our luxuries, our
facilities should remain the same, the current economic
development model Cousing the climate change,
pollution, reckless consumption of precious natural
resources, depletion of water, forests and land, wars,
destruction, and disasters can't be restricted. Unless the
biological soul and mind, brain of a self-centred human
being and his emotional connection with the nature e.g.
other human beings, animals, plants, microorganisms, and
non-living components of the eco-system will not be
accepted, we will not be able to achieve a nature-friendly
sustainable development model. We will not be able to
adopt the new development models in its comprehensive
and multi-dimensional form, unless we change our mind
sets, philosophy of convenience and understanding of our
own existence being a component of the ecosystem and
not an independent super system.

In this new year, let us resolve to put an honest effort
that both the human system and the earth system remain
working together, remain safe and remain vibrant.

Rows InBp

(Rana Pratap Singh)

www.ranapratap.in
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Role of farm women in transforming agriculture in India

U Mr. Y. P. Singh

Women farmers play an important role in the agriculture
sector of India. The farm women are engaged at all levels
of agricultural value chain; i.e., production- pre-harvest,
post-harvest processing, packaging, marketing to increase
productivity in agriculture. Nearly 75% of the full-time
workers on Indian farms are women who contribute about
60-80% of total food production in India. Women's
participation rate is as high as 70% in the livestock sector,
70% in rice production, about 47% in tea plantations and
cotton cultivation; 45% in oilseeds production, and 39% in
vegetable production. Backyard poultry farming run
mainly by women contribute 20% to the chicken Industry.
In coastal areas, women farmers play a great role in
aquaculture. They perform all sorts of activities from
catching fish to cleaning, drying, preserving, and even
selling in markets. Despite their large presence and their
contribution, women farmers face discrimination and
marginalization. They are paid about 22% less than their
male counterparts and have less access to inputs such as
seeds, fertiliser, labour, and finance and critical services
like training and insurance. As male workers are migrating
to cities for better income and livelihoods, agriculture in
India is going through the process of feminization. Farm
women have to take up greater responsibility in managing
their farms in addition to their existing traditional
responsibilities of cooking, domestic chores, and child-
rearing which is taking a toll on their physical and mental
health. It's high time, that the voices of these overworked
and underpaid women in agriculture are heard and they get
their fair share. Policies that focus on providing access to
land, credit facilities, and inputs and strengthening these
farm women through organizing them in FPOs and SHGs
can prove to be effective in empowering agricultural
women, who are crucial to the food security of India.

Introduction

Agriculture is considered as the backbone of the
Indian rural economy and is a family enterprise. It is an
important engine of growth and poverty reduction. India's
economic security is heavily dependent on agriculture. In
terms of employment, it is the most important source of
income, especially for rural women. According to 2011
World Bank Data only, 17.5 per cent of India's gross
domestic product (GDP) is accounted for by agricultural
production. Based on 2012 data, India is home to the
fourth largest Participation of Women in Agricultural
Production sector in the world. Role of women in

agricultural sector cannot be ignored as they consist of
33% agricultural labour force and 48% self-employed
farmers. Rural woman farmer play an important role on
the economic development of India because 73.2% of
rural women workers are farmers. The woman in rural
areas are also taking care of the land, that is owned by their
husband, father, father-in-law or any male relatives. In
India, agricultural sector continues to employ and absorb
female workforce but most of the times fails to give them
the proper recognition of an employed or hired labour
instead it is made a part of their household chores. Women
make essential contributions to the agricultural and rural
economies in all developing countries. Their roles vary
considerably between and within regions and are
changing rapidly in many parts of the world, where
economic and social forces are transforming the
agricultural sector. Women represent upwards of 40 per
cent of the agricultural labour force globally and grow
much of the food for their families and communities and
yet they own less than 15 per cent of the land. Moreover,
men's migration from rural areas to cities has only
increased women's responsibilities on the farm and driven
the feminization of agriculture in many countries. Yet,
many women are still seen merely as labourers, with little
decision-making power, rather than as independent
farmers in need of support. Many women farmers cannot
access productive resources—such as inputs, training, and
finance—because they do not have secure, documented
land rights. Without land, women have nothing to leverage
as collateral for formal finance and are often excluded
from government programs to support farmers, such as
subsidized inputs and training. In many countries, few
land rights are registered or recorded, and women's land
rights are the least secure. For example, women represent
only 13.9 per cent of all recorded landholders in India
despite making up 65 per cent of the agricultural
workforce. Moreover, women farmers without land
records are unable to access the more competitive loan
rates offered to individual landowners and are excluded
from leadership roles in farmer producer organizations.
Development programs supporting farmers often fail to
adequately benefit women by setting beneficiary targets
without addressing their constraints, such as mobility,
land ownership, and other household responsibilities.
Ithas estimated that 180 million hectares of farmland

with 140 million of which are planted and continuously
cultivated. The role of women in agriculture as female

Emeritus Scientist, I[CAR- Central Soil Salinity Research Institute, Regional Research Station, Lucknow

Email - ypsingh.agro@gmail.com


mailto:ypsingh.agro@gmail.com
mailto:ypsingh.agro@gmail.com

IRE 11 (1) SFaRI-91d, 2024

— —5 farsm @ agumd afe S

labour is not highlighted in India. Despite of their presence
in activities sowing, transplanting and post-harvest
operations they are considered as an invisible workers.
Despite of various social, economic and various other
constraints women have high-level participation in
agriculture and they are very committed in their
agricultural activity. Overall, the level of involvement of
women in farm decision making was found very medium.
The extent of involvement and decision making in
activities like intercultural operations is 48%, in
harvesting of crops 45%, storage of farm produce is 43%,
in sale of farm produce and in subsidiary occupation like
animal husbandry and dairy business is 39% and financial
management is 36% only. Further despite of their
extensive and active involvement in agriculture of India,
they are not considered for decision making in farm
activities. Women participation in agriculture will be
acknowledged when women farmer will actively
participate to build and improve their knowledge and gain
access to new and necessary information to make use of
most of them in their farming activities. The primary need
of women working or seeking employment in various
agricultural and non—agricultural activities is to meet the
family needs and to enhance the family income.

Table 1. Distribution of women workers in India
Source: Registrar General of India, New Delhi, 2021
Farmwomen contribute to all sorts of activities

Years | Total female | Cultivators | Agriculture | Industry
population (%) Labourers | and service
(million) (%) (%)
1951 173543 453 31.3 233
1961 212467 55.7 239 20.4
1971 263900 29.6 50.6 19.90
1981 321357 33.2 46.2 20.6
1991 402813 34.5 43.6 21.9
2001 494000 36.5 43.5 20.00
2021 646000 33.0 47.0 25.00

including labour-intensive activities like hoeing, weeding,
etc. They are even in charge of watering the crops. They
also take part in a variety of other activities, including
running the nurseries, applying fertilizer, shielding the
crops from harsh weather, harvesting the grains,
winnowing them to remove impurities, and storing them
until they are eventually sold. These post-harvest
operations are predominantly supervised by women.
Livestock farming is another area where women play a
great role. They are involved in gathering feed for the
cattle and tend to sick animals in the event that they
become ill. Women also prepare animal waste such as cow
dung cakes, which are used as fuel to cook their food and
even sold to generate extra revenue. Additionally, they
produce milk-based products such as cheese, curd, and
yogurts from milk by being involved in activities such as
churning, fermenting, and blending. Backyard poultry

farming is another area where women farmers have a
significant contribution. Women successfully run
backyard poultry farming, which contributes to around
20% of the chicken industry. Women also have a vital role
in fisheries and aquaculture—as fishers, fish farmers,
processors, and traders. In India, out of a population of 5.4
million active fishers, 3.8 million are fishermen and 1.6
million are fisherwomen. These fisherwomen are engaged
in several fisheries vocations. The major activities, in
which women's contribution can be noticed throughout the
country are fish processing and marketing. Many activities
related to fish farming such as cleaning, drying, preserving,
and selling activities are highly dependent on women fish
farmers.

Figure 2. State wise female participation in Agriculture

Challenges for Women in agriculture

Although rural women in farms and households in
general play significant roles in food production,
processing and feeding families, it must be mentioned that
they perform these functions whilst facing numerous
constraints and as such are hardly ever able to attain their
full potential with respect to the substantial efforts they put
into the agricultural sector.

1. Lackof Infrastructure

All attempts to develop agriculture would be useless if
this problem is not solved. A large number of women
farmers operate at the subsistence and smallholder level,
and sadly, a disproportionate share of the agricultural
production is left in their hands. With little or no access to
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modern improved technologies, there is a huge problem to
secure them reasonable investments in capital, inputs and
labour.

2. Accessto Finance

Poor access to financing is another major setback
faced by women in agriculture. Credit is an extremely
useful resource to farmers due to the fact that their
production activities are most often seasonal in nature and
a considerable lag occurs between the time they incur
costs and the time that they are able to generate income
from their produce. Several researchers have identified a
number of reasons why women farmers are still not able to
access credit easily, some of the most relevant ones
include;

e Lackofcollateral requirements
High transaction cost
Limited education and mobility
Socio-cultural impediments
Irregularity of employment
The nature of women's businesses limit their
ability to obtain credit.

3. AccesstoAgricultural Inputs

Difficulty in accessing key agricultural inputs such as
improved seedlings, fertilizers, pesticides, machinery, etc.
is often as a direct result of the poor financial situation
these women are faced with. Women farmers have
indicated that they are unable to use improved inputs due
to their high cost in the open market. Together, these
factors place restrictions on access to input and output
market information and have a negative impact on
women's productivity.

4. Gender Division of Labour in Agriculture

Gender division of labour in agriculture is a common
practice that has often been viewed by several people as a
limiting factor for most women. In most parts of India,
there has always been a strict division of labour by gender
in agriculture. The major reason for this categorization is
that women are responsible for feeding the family and thus
prefer to grow subsistence crops for household
consumption. On the other hand, men in agriculture are
breadwinners of their homes and as such are expected to
grow cash and export crops that will generate higher
income for the family.

Role of Women in Livestock and Fisheries

Management
Women in livestock management

Within pastoralist and mixed farming systems,
livestock play an important role in supporting women and
in improving their financial situation and women are
heavily engaged in the sector. An estimated two thirds of
poor livestock keepers, totalling approximately 400
million people, are women. They share responsibility with
men and children for the care of animals, and particular
species and types of activity are more associated with
women than men are. For example, women often have a
prominent role in managing poultry and dairy animals and
in caring for other animals that are housed and fed within
the homestead. When tasks are divided, men are more
likely to be involved in constructing housing and the
herding of grazing animals, and in marketing products if
women's mobility is constrained. The influence of women
is strong in the use of eggs, milk and poultry meat for home
consumption and they often have control over marketing
these products and the income derived from them. Perhaps
for this reason, poultry and small-scale dairy projects have
been popular investments for development projects that
aim to improve the lot of rural women. Female-headed
households are as successful as male-headed households in
generating income from their animals, although they tend
to own smaller numbers of animals, probably because of
labour constraints.

Role of women in small-scale livestock production is
well recognized and much less has been documented about
women's engagement in intensive production and the
market chains associated with large commercial
enterprises. Demand for livestock products, fueled by
rising incomes, has grown much faster than the demand for
crop staples during the past 40 years and this trend is
expected to continue. While pastoralist and small-scale
mixed-farming systems continue to be important in
meeting the needs of rural consumers, the demands of
growing urban populations are increasingly supplied with
meat, milk and eggs from intensive commercial systems.
This has implications for the engagement of women in the
livestock sector because of the different roles,
responsibilities and access to resources that are evident
within different scales of production system and at
different points on the production and marketing chain.

The available evidence suggests that the role of
women in meeting these changing demands may diminish,
for two reasons. The first is that when livestock enterprises
scale up, the control over decisions and income, and
sometimes the entire enterprise, often shifts to men. The
second important factor is that all smallholders face
challenges when the livestock sector intensifies and
concentrates and many go out of business. Given the more
limited ability of women to start their own businesses, this
implies that they will tend to become employees rather
than self-employed. In specialized activities such as the
production of day-old chicks, and in slaughtering,
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processing and retail, women are visible wherever
painstaking semi-skilled work is to be done.

Women in fisheries and aquaculture

In 2008, nearly 45 million people worldwide were
directly engaged, full time or part time, in the fishery
primary sector. In addition, an estimated 135 million
people are employed in the secondary sector, including
postharvest activities. Studies reported that women may
comprise up to 30% of the total employment in fisheries,
including primary and secondary activities. Women have
rarely engaged in commercial offshore and long-distance
capture fisheries because of the vigorous work involved
but also because of their domestic responsibilities and/or
social norms. They are more commonly occupied in
subsistence and commercial fishing from small boats and
canoes in coastal or inland waters. Women also contribute
as entrepreneurs and provide labour before, during and
after the catch in both artisanal and commercial fisheries.
Studies of women in aquaculture, especially in Asia where
aquaculture has a long tradition, indicate that the
contribution of women in labour is often greater than
men's, although macro-level sex-disaggregated data on
this topic is almost non-existent. The most significant role
played by women in both artisanal and industrial fisheries
is at the processing and marketing stages, where they are
very active in all regions.

Women in forestry

Women contribute to both the formal and informal
forestry sectors in many significant ways. They play roles
in agroforestry, watershed management, tree
improvement, and forest protection and conservation.
Forests also often represent an important source of
employment for women, especially in rural areas. From
nurseries to plantations, and from logging to wood
processing, women make up a notable proportion of the
labour force in forest industries throughout the world.
However, although women contribute substantially to the
forestry sector, their roles are not fully recognized and
documented, their wages are not equal to those of men and
their working conditions tend to be poor.

Women Empowerment through Agriculture

Women empowerment helps women to control and
benefit from resources, assets, income and their own time,
as well as the ability to manage risk and improve their
economic status and well-being. Women in Agriculture
play a vital role in wide range of activities, thereby
contributing to sustainable agricultural development. To
achieve inclusive agricultural growth, empowering
women by having gender issues. Women play a critical and
potentially transformative role in agricultural growth to
developing countries, but they face persistent obstacles
and economic constraints limiting further inclusion in
agriculture. The women's empowerment agency and
inclusion of women in the agriculture sector in an effort to
identify ways to overcome those obstacles and constrains.
Agricultural being the traditional sector of India, Women's
role in this sector is significant. More than 80% of the
economically active women are engaged in a wide variety
of occupations especially in the unorganized sector. In the
rural un-organized sector, women care for cattle, sowing,
transplanting, harvesting etc. Today, 44% of the world's
food is produced by women who indicate how important
their role is in farming. Rural women in general and
farmwomen in particular are engaged in different
activities. Despite their substantial contributions, women
continue to be marginalized, undervalued and
unorganized. It measures the roles and extent of women's
engagement in the agriculture sector in five domains. The
issues involved in women's empowerment gender equality
emphasized the need for qualitative change and says that it
could be achieved only with the enlightment and
involvement of men. The grass root level democratic
structures, which have triggered of a silent social
revolution, can play an effective role in achieving the twin
goods of female empowerment and male enlighten making
gender equality a reality. Education can be effective tool
for women's empowerment. It enables farmwomen to
acquire new knowledge and technology for improving and
developing their tasks in all fields. Empowering women
with property rights and with saving and investments
facilities would contribute much more facilities to the
household income.
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Drudgery with Women in Agriculture
Drudgery in farm activities

Drudgery is generally conceived as physical and
mental strain, agony, monotony and hardship experienced
by human beings. However, women report more fatigue
than men do. Therefore, the plight of the Indian
farmwoman in this regard is alarming as they work for
long hours without leisure, perform multiple roles in
family and continue to be constrained by illiteracy,
malnutrition and unemployment. This fatigue concerns
mental and physical fatigue, sleepiness, feeling tired or
emotional exhaustion. Almost all farmwomen suffer from
physical drudgery in various operations.

Drudgery in Crop Production

Farmwomen perform hard physical work in
plantation of crops, care and management, harvesting,
threshing/ processing, marketing, bartering of produce,
child bearing and rearing simultaneously. The
farmwomen undergo hard physical drudgery especially
while transplanting rice in mud with bending position,
winnowing for a long time in rains and scorching sun,
harvesting by bending with traditional sickle, weeding by
hand in sun for a long time, rain and cold for a long hours,
drying of produce, standing in scorching sun, winnowing
in dust, collecting and bringing fodder, cleaning shed,
parboiling of rice by traditional arduous methods with
hard physical labour, milking / shelling, pounding,
grinding of cereals, pulses by hand as well as hand
operated chakki. (Table 2).

Table 2. Drudgery prone activities performed by
farmwomen

Farm activities | Percentage | Performance | Time
of frequency spent
performers score (hrs/yr)
Weeding 54 1.55 234
Cutting 55 1.02 218
Transplanting 57 1.01 186
Cleaning 51 1.27 52
Sowing 49 1.03 49
Bunding 46 0.96 66
Removing stocks 39 0.97 72
Picking 33 1.02 83
Winnowing 34 0.97 40
Collecting and 39 445 481
bringing fodder
Cleaning shed 43 4.81 137
Milking 44 4.47 335
Collecting dung 39 4.78 144
Feeding animals 43 4.82 166
Professing milk 45 4.43 168

Drudgery in Animal Husbandry

Feeding animals tasks such as bathing and cleaning
cattle , milking of cattle, fodder cutting, collecting and
bringing fodder from the field and chaffing, collection of
dung, preparation and storage of dung cakes, preparation,
and storage and marketing of dairying products. In
addition, they also perform various unspecified and
miscellaneous tasks related to home management such as
collecting and carrying fuel over long distance, fetching
water for cooking and drinking from distance place.
Drudgery in farming operations is an important gender
issue and efforts are under way by R&D and development
agencies to develop and popularize such tools and
equipment among farming community. However, studies
indicate that certain gaps exist in the adoption of drudgery
reducing technologies. As a whole farmwomen undergo
drudgery and health hazards while carrying out these farm
and household activities, which affects their work
efficiency and physical wellbeing.

Role of KVK in Empowerment of Women

Empowerment is a process where women become able
to organize themselves to increase self-reliance to assert
their independent right to make choice and to control
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resources, which will assist in challenging and eliminating
their own subordination. It is the process by which
individuals, organizations and communities gain control
and mastery over social and economic conditions. In a
predominantly agrarian country like ours, nearly 75% of
economically effective women are engaged in agriculture
in comparison with 63% of their male counterparts.
Almost 50% of rural female workers are agricultural
labourers and 37% cultivators. At the same time, around
70% of total farm work is performed by women only. The
Krishi Vigyan Kendras have got clear cut mandates for
upgradation of farmwomen in term of capacity building
through training, demonstrated campaign and
sensitization programme. While child nutrition and
mother care have become the prime issues to the nation,
the KVK are organizing different vocational training for
the women. Some of the trainings are specially designed

for the women so that they can earn and sustain their family
through remunerative enterprise like vermicomposting,
kitchen gardening, tailoring, fabric, preservation of fruits
and vegetable/nursery, floriculture, pisiculture ornamental
fishetc.

KVKs generally deal with training programme
related to needy areas to be served to both for men and
women. The types of courses covered may be for package
and practices of various field crops, vegetable crops, oil
seed crops, plant protection, farm planning, care and
feeding of animals, poultry keeping, irrigation and water
management, marketing of agricultural product etc. To
impart training efficiently, KVKs are arranged more
specialized persons. Some progressive farmers may be
used as practical teachers. The help of agricultural
universities, reputed NGOs, various agro-based industries
and other state Govt. agencies are invited. As earlier
explained KVK programmes will be problem oriented and
field oriented with follow-up measures. “Learning by
doing” the motto of KVK is always kept in mind while
giving training. It gives direct bearing on our agricultural
productivity. The training programmes further intend to
cover backward areas, weaker sections and tribes, hill
farmers on priority basis. Early adopters are always given
priority, as they are the influential group in the rural
environment. Courses in the Krishi Vigyan Kendra are
tailored to the needs of the areas served and are for both
men and women.

w
w
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The increasing frequency and severity of extreme climate
events present significant challenges to microbial
communities. These microorganisms play a pivotal role in
shaping nutrient cycling, soil health, and the stability of
ecosystems. However, changes in temperature patterns,
precipitation cycles, and extreme weather events have
direct consequences on microbial physiology, community
structure, and overall ecosystem function. Consequently,
the resilience of microbial communities becomes
paramount for their persistence and effective functioning.
Microbes exhibit plasticity at the cellular level, altering
metabolic pathways, membrane composition, and stress
response mechanisms in response to changing
environmental conditions. This review explores microbial
adaptations and responses to some important climate-
induced stressors, such as drought, floods, heatwaves, and
cold temperatures.

Introduction

The increase in the frequency and intensity of extreme
climate events like prolonged droughts, catastrophic
floods, heatwaves, cold waves and other climatic
disturbances poses formidable challenges to microbial
communities. Microbes are the unseen architects of life on
earth, influencing nutrient cycling, soil health, and the
overall stability of ecosystems. However, temperature
alterations, shifts in precipitation patterns, and extreme
weather events can directly influence microbial
physiology, community composition, and ecosystem
functioning. For instance, one of the primary impacts of
climate change on microbes is the alterations in
temperature regimes. Many microorganisms have specific
temperature ranges at which they thrive, and even slight
deviations can disrupt their metabolic processes. Warmer
temperatures can accelerate microbial activities, such as
nutrient cycling and decomposition, potentially leading to
shifts in ecosystem dynamics. Conversely, cold-adapted
microbes may face challenges as their habitats warm,
impacting their ability to function optimally. Similarly,
changes in precipitation patterns and the frequency of
extreme weather events also have significant
repercussions for microbial communities. Microbes in
soil and water are particularly vulnerable to shifts in
moisture levels, as their activities are often dependent on
the availability of water (Shade, 2023). Increased drought
conditions or more intense rainfall events can disrupt

microbial habitats, affecting their abundance and
diversity. Moreover, rising atmospheric carbon dioxide
(CO,) levels, a hallmark of climate change, can directly
influence microbial processes. Microbes are critical
players in carbon cycling, and alterations in CO,
concentrations can impact their ability to decompose
organic matter and affect greenhouse gas emissions. This,
in turn, creates a feedback loop, where microbial
responses to climate change contribute to further
alterations in the Earth's climate (Ibafiez et al., 2023).

Microbial resilience, in this context refers to the
capacity of microorganisms to withstand and recover from
environmental disturbances, ensuring the persistence and
functionality of microbial communities. The concept of
microbial resilience to climate change involves a variety
of responses, ranging from individual physiological
adaptations to community-level shifts in structure and
function. At the cellular level, microbes may exhibit
alterations in metabolic pathways, membrane
composition, or stress response mechanisms in response
to changing environmental conditions. This plasticity
allows them to maintain functionality and, in some cases,
enhance their performance in the face of adversity. This
adaptability not only underscores the resilience of
individual microbes but also highlights the dynamic
nature of microbial ecosystems. Thus, understanding the
mechanisms behind microbial resilience is not only
critical for deciphering the intricacies of microbial life but
also holds significance for predicting the overall resilience
of ecosystems to climate change.

Impact of Climate Extremes on Microbial
Communities

Microorganisms have existed since the beginning of
Earth, at least 3.5 billion years ago (Knoll, 2015), and they
will surely continue to exist long after any extinctions
occur in the future. The biosphere depends on the
abundance and diversity of these microorganisms to
remain healthy (Cavicchioli et al., 2019). Microbes are
essential to food security, agricultural output,
environmental health, and nutritional cycles like those
involving carbon and nitrogen. Therefore, it makes sense
to think about a potential impact on microbial biodiversity
and its subsequent effects (Cavicchioli et al., 2019;
Griffth, 2012; Banerjee et al., 2020) given that climate
change can exacerbate seasonal disturbances and increase
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the frequency of extreme events (Khursheed, 2016).

Global warming has an overwhelming impact on the
variation in soil microbial diversity among all the
environmental factors affected by climate change. By
increasing the temperature in the surface soil and lowering
its moisture content, global warming plays a significant
part in shaping microbial diversity compared to other
identified environmental drivers (Guo etal., 2018; Zhou et
al.,2016).

Climate extremes, such as heatwaves, droughts,
floods, and extreme precipitation events, can exert
profound effects on microbial communities. These events
alter environmental conditions, including temperature,
moisture, and nutrient availability, leading to shifts in
microbial diversity, abundance, and activity. Thus,
understanding the effects of climate change on microbial
diversity is a mandatory thing to maintain the ecosystem
integrity.

Extremes in temperature have the potential to cause
substantial and enduring changes in the abiotic
characteristics of soil as well as the makeup and activity of
soil microbial communities. In a study published in 2018
by MacFadden et al., temperature and population density
were positively correlated for the common infections
caused by bacterial species such as Staphylococcus
aureus, Klebsiella pneumoniae, and Escherichia coli.
According to MacFadden et al., 2018 the average
minimum temperature—which has been rising as a result
of climate change—was linked to an increase in antibiotic
resistance. As climate change intensifies, the combination
of rising infection rates and growing antibiotic-resistant
microorganisms will unavoidably result in an increasing
number of antibiotic-resistant pathogens. In the same way,
Salmonellosis, which is growing more resistant to
antibiotics, is more common in areas with high heat and
humidity. Climate change has the potential to dramatically
increase the burden and morbidity from salmonellosis
worldwide due to the millions of cases that the disease has
reported globally and rising antibiotic resistance (Farag &
Alagawany, 2018).

Microbial Responses to climate induced stressors
a) Drought

Microbial communities demonstrate dynamic
physiological and structural adaptations to cope with
drought stress. These adaptations include osmoregulation,
where microbes accumulate compatible solutes like
trehalose, proline, and glycine betaine to counteract water
loss. Additionally, morphological changes, such as
transitioning to a dormant state, reduced metabolic
activity, conserving energy and resources during drought
(Malik et al., 2020). The metabolic flexibility of microbes
allows them to switch between metabolic pathways and
utilize alternative carbon and energy sources, thereby
facilitating their survival in nutrient-poor environments.
Biofilm formation emerges as a common strategy,

providing resistance to desiccation, enhanced nutrient
retention, and improved communication within microbial
communities. Genetic adaptations, driven by natural
selection and evolution, equip microbes with novel traits to
withstand water scarcity. Symbiotic relationships with
plants, like mycorrhizal associations and nitrogen-fixing
bacteria, enhance water and nutrient uptake, promoting
survival in arid environments (Trivedi et al., 2022).
Collectively, these microbial strategies contribute
significantly to nutrient cycling, organic matter
decomposition, and soil structure maintenance, ensuring
the stability and productivity of terrestrial and aquatic
ecosystems (Evansetal., 2016).

b) Floods

Flooding is a widespread and recurrent environmental
challenge that significantly influences terrestrial and
aquatic ecosystems. Microbes employ various
physiological adaptations to thrive in flooded conditions.
Some microorganisms exhibit morphological changes,
such as altered cell shapes or the development of
specialized structures, to navigate and survive in
waterlogged environments. Additionally, the regulation of
gas exchange mechanisms, including adaptations to
oxygen availability, is crucial for microbial survival during
flooding. Some microbes switch to anaerobic respiration or
fermentation, utilizing alternative electron acceptors and
metabolic pathways to generate energy in the absence of
oxygen. This metabolic plasticity enables microbial
communities to maintain essential functions even in
oxygen-depleted conditions (Mishra et al., 2021). Similar
to responses to drought, biofilm formation emerges as a
common strategy for microbial adaptation to flooding.
Microbes within biofilms create a protective matrix that
enhances their resistance to water flow, facilitates nutrient
retention, and promotes interspecies communication
(Philippot et al., 2021). Mycorrhizal associations and
nitrogen-fixing bacteria play essential roles in enhancing
the flood tolerance of host plants, contributing to the
overall resilience of ecosystems (Trivedi etal., 2022).

¢) Heatwaves

Microbes employ various thermotolerance
mechanisms to survive high temperatures during
heatwaves. One notable strategy involves the production
of heat shock proteins (HSPs). These specialized proteins
play a crucial role in safeguarding cellular structures,
ensuring protein integrity, and mitigating the effects of heat
stress. These proteins assist in refolding denatured proteins
and preventing protein aggregation (Shekhawat et al.,
2022). Additionally, microorganisms adapt to heatwaves
by dynamically adjusting the composition of their cell
membranes. This involves the incorporation of heat-
resistant lipids, a mechanism that serves to maintain the
structural integrity and optimal functioning of cell
membranes even under extreme heat conditions (Koga,
2012). Furthermore, exposure to high temperatures can
induce DNA damage in microorganisms. In response,
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these resilient microbes activate DNA repair mechanisms,
addressing DNA lesions caused by the heat stress. Another
noteworthy response involves the enhancement of
antioxidant production by microbes. Elevated
temperatures can lead to the generation of reactive oxygen
species (ROS), which can be damaging to cellular
components. Microbes counteract these detrimental
effects by increasing the production of antioxidants,
thereby mitigating oxidative stress and promoting cellular
survival in the heatwave environment.In addition to these
mechanisms, some microbes employ a more passive
strategy by entering a dormant state or forming spores
during adverse conditions, including heatwaves. This
state of reduced metabolic activity serves as a protective
measure, allowing the microbes to endure unfavorable
conditions until more hospitable environments reemerge
(Bérardetal.,2015).

d) Cold and Freezing Temperatures

Microbial adaptations to cold and freezing
temperatures are remarkable examples of how
microorganisms have evolved to thrive in extreme
environmental conditions. For instance, microorganisms
have developed various strategies to adapt with sudden
drops in temperature. One notable adaptation involves the
production of cold shock proteins (CSPs), which play a
vital role in maintaining membrane fluidity. CSPs prevent
the formation of ice crystals and stabilize cellular
structures, ensuring the integrity of the microorganisms in
the face of temperature fluctuations. Additionally,
microbes employ the accumulation of cryoprotectants and
compatible solutes as a defense mechanism against the
damage caused by ice formation. Substances like sugars
and polyols serve to lower the freezing point of
intracellular fluids, safeguarding the cells from the
harmful effects of freezing (Phadtare & Inouye, 2008;
Zhang & Gross, 2021). Furthermore, some cold-adapted
microbes use quorum sensing mechanisms to regulate
collective behaviors within their populations. This allows
them to coordinate responses to environmental
challenges, contributing to the overall resilience of the
microbial community.

Beyond mere survival, microbial organisms engage in
intricate relationships, ranging from competitive
interactions to symbiotic collaborations. These
connections not only influence the adaptability of
microbial communities to environmental stressors but
also play a fundamental role in shaping broader ecological
rocesses.

Microbial interactions and synergies

Microbial interactions play a crucial role in the
adaptability of ecosystems to environmental stressors. In
the face of climate-induced challenges, microbial
communities may undergo shifts in composition and
function, driven by the intricate interplay of species
responding to changing conditions. The resilience of
ecosystems relies on the ability of microbial communities

to adapt collectively through dynamic interactions and
synergies. Figure 1 represents the different synergistic
interactions among microbes in the context of climate
extremes.

Mutualism

Synergistic
microbial
interactions
on climate
extremes

sh aring

Community

Figure 1: Synergistic interactions among microbes
during climate extremes

Environment
a) Metabolic Interactions

Microbes often engage in synergistic metabolic
interactions, where the by-products of one microorganism
serve as nutrients or energy sources for others. This
cooperative metabolism can enhance overall community
resilience to climate extremes by optimizing resource
utilization. Conversely, microbial communities may also
exhibit competitive interactions for limited resources.
Climate extremes can alter resource availability,
intensifying competition and influencing community
composition.

b) Community-Level Responses

Climate extremes can lead to shifts in microbial
community composition. Certain species may thrive or
decline in response to changing environmental conditions,
influencing the overall functioning of the microbial
community. Moreover, Microbial communities undergo
successional changes in response to climate extremes.
Certain species may dominate during the initial stages of a
disturbance, while others become more prevalent as the
environment stabilizes.

¢) Cross-feeding

Microbial cross-feeding during climate extremes
involves the collaborative exchange of metabolites or by-
products among different microbial species. This
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cooperative strategy is crucial in challenging context like
climate extremes. For example, certain metabolite or
enzyme produced by one microbe is beneficial for another
microbe's survival. Similarly, in nutrient-poor
environments, one group of microbes break down
complex organic compounds into simpler forms,
providing a resource that is then utilized by other
microbial groups.

d) Mutualism

Mutualistic interactions are characterized by
reciprocal benefits, where each microbe provides
something valuable for the other, contributing to overall
community resilience. For example, in environments with
high salinity or osmotic stress, microbes may engage in
mutualistic relationships to share osmoprotective
compounds. Similarly, in extreme environments (such as
hot springs or deep-sea vents) microbial communities
often form symbiotic relationships where different species
work together to optimize resource utilization and
survival.

e) Bio-control and pathogen suppression

These interactions are vital in maintaining ecological
balance, especially when climate extremes may
exacerbate the prevalence and impact of pathogens. For
instance, Microbes engage in antagonistic interactions
where they produce compounds that have inhibitory
effects on the growth or virulence of pathogens. These
compounds can include antibiotics, antifungal agents, or
other bioactive molecules. Also, Microbes can induce
systemic resistance in plants, making them more resistant
to pathogenic attacks. This systemic response helps plants
defend against pathogens even during climate extremes.

It is understood that microbial resilience and climate
extremes are interconnected. Some microorganisms are
extremely pathogenic and subtle changes exhibited by
them due to extreme climates can have devastating effects
on life. The unchecked advancement of climate change is
a social justice issue that will disproportionately impact
the health and well-being of people living in low- and
middle-income nations worldwide. In order to put an end
to the approaching climate catastrophe, we need to act
now. We should stop the development of antibiotic
resistance caused by climate change now rather than
attempting to mitigate it later. In order to safeguard the
health of the people as well as the environment, it is our
responsibility to deal with the interconnected issues of
microbial resilience, antibiotic resistance and climate
change.
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Enovation and Technology The effectiveness of
cultivating hybrid rice hinges on the triumphant execution
of the hybrid rice seed production initiative, facilitating
the cost-effective production of top-tier seeds. Specialized
methodologies are imperative for hybrid rice seed

production, demanding a comprehensive grasp among the
production personnel. The utilization of the three-line
system in hybrid rice seed production, employing the A
line (female), B line (maintainer), and R line (restorer) -
encompasses a threefold process:

1. Multiplication of A line
2. Multiplication of B and R lines
3. Production of hybrid seed (Ax R)

Attaining superior quality F1 seeds within the hybrid
seed production scheme mandates a fundamental
requirement: the elevated genetic and physical purity of
the parent lines. Even a minute level of impurity or
contamination present in a parental line can result in the
rejection of seed production plots. The presence of even
slight impurities in parent lines can give rise to substantial
expenses due to the extensive measures required for
elimination, a process that can significantly impact the
budget of hybrid seed producers. The existence of
impurities within parental lines contributes to variations in
plant characteristics such as type, growth duration, height,

and grain size, ultimately exerting a negative influence on
the overall quality of the F1 hybrid.

Selection of land

When choosing land for seed production purposes, it's
essential to opt for fertile soil, preferably of a light texture,
coupled with ample irrigation and an effective drainage
system. The chosen field should be devoid of weeds and
any unintended plants that might have originated from the
prior paddy crop. To ensure a consistent flowering pattern,
a uniform plot with a level terrain is necessary. The field
must remain unharmed by severe pests and diseases. For
hybrid rice seed production areas, it's crucial to maintain
isolation due to the capacity of rice pollen to travel
extended distances through the wind. Overlooking this
aspect can lead to impurities in the resulting F1 seeds.
While selecting land for isolation, the following factors
must be taken into account:

Space isolation

Maintaining a spatial isolation of at least 100 meters
between seed production plots and other rice varieties
typically proves sufficient for ensuring high-quality
hybrid seed production. However, for the multiplication of
male sterile (A line) plants, it's advisable to employ a safer
isolation distance of up to 200 meters. Meanwhile, when it
comes to multiplying B and R lines within varieties, an
isolation gap ranging from 3 to 5 meters is satisfactory.
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Time isolation

In cases where spatial isolation isn't feasible, temporal
isolation of approximately 30 days proves to be an
effective alternative. This implies that the flowering
period of the parent lines within the seed production field
should differ by a minimum of 30 days, either preceding or
following the flowering period of other varieties
cultivated in the vicinity. This temporal offset prevents the
risk of pollen contamination.

Barrierisolation

Tall and densely grown trees, shrubs, or certain lofty
crops like sorghum, pigeon pea, and sugar cane, placed at
intervals of 30-40 meters, can function as effective barrier
isolators. However, it's crucial to emphasize that spatial
isolation remains the paramount factor to prioritize when
aiming for the production of superior-quality seeds.

Seeding time
Scheduling the seeding of parental lines should be

strategically orchestrated to align their flowering stages
with the optimal climatic conditions outlined as follows:

« Dailyaverage temperature ranging from 24°C to 30°C

» Relative humidity maintained between 70% and 80%

» Day-to-night temperature differentials spanning 8°C to
10°C

» Abundant sunshine accompanied by gentle wind
patterns

e Absence of uninterrupted rainfall lasting for three
consecutive days during the flowering phase

o These prerequisites align well with the conditions
prevalent in the dry season.

Nursery bed preparation and sowing

Due to the substantial expense associated with seeds, it
is imperative to cultivate the nursery within a
meticulously maintained field in order to yield vigorous
and disease-free seedlings. Employing the ideal seed rate
and ensuring the full utilization of every seed through
effective nursery management practices is essential. A
well-spaced and adeptly managed nursery results in the
production of robust seedlings for transplantation into the
primary field. The conventional recommendation entails
employing 1 kg of parental line seed across an expanse of
40 m?. For cultivating a main field spanning 1 hectare, the
requisite quantities comprise 12.5 kg of A line seed and 5
kg of R line seed.

Staggered sowing of parental lines for flowering
synchrony

The successful formation of hybrid seeds in the female
line is primarily contingent upon achieving synchronized
flowering with the R line. Therefore, the planting
schedules for both male and female lines must be
meticulously coordinated to attain this goal. For instance,
when the male line's flowering duration exceeds that of the
female line by 10 days, staggered sowings of the male line

are executed, ensuring a consistent supply of pollen. In
such scenarios, the R line is sown three times (13, 9, and 5
days ahead of the female line) to secure the necessary
pollen availability. Nonetheless, in countries like China,
where the technique has been finely honed, only one or two
sowings of the male line suffice.

Transplanting

For conventional high-yielding varieties, transplantation is
typically initiated once the nursery crop reaches an age of
25 to 30 days. However, in the context of hybrid seed
production plots, transplantation can commence within a
range of 21 to 35 days, contingent upon the disparity in

duration between the A and R lines. This well-timed

transplantation practice ensures optimal harvesting of

parental lines. Transplanting seedlings that are either too
young or excessively mature can disrupt the flowering
timeline and impact the number of tillers. During the
process of uprooting from the nursery and the subsequent
transplantation, special attention should be paid to prevent
the intermixing of seedlings belonging to male and female
parentages. Additionally, care must be taken to avoid the
mingling of seedlings of different ages from the male
parent, as this could disrupt the even distribution and
availability of pollen. To attain coherent flowering
synchronization, it is advisable to transplant the longer-
duration parental line first. Transplanting R lines:

 Planting in paired rows with a 15 cm gap between

individual plants.

» Transplanting seedlings of varying ages in a consecutive
sequence (such as I, II, I11, followed by another round of
L 11, II0).

e Placing a solitary seedling per mound, with a row-to-
row separation of either 15 or 30 cm in accordance with
guidelines, within the primary field.

Transplanting A lines

The standard practice in numerous Asian countries
involves six rows, each with a 15 cm gap between the
paired rows of R line seedlings.

For each mound, a single seedling is placed, with a
spacing arrangement of 15 cm by 15 cm.

In India, a gap of 30 cm between rows of A line and R
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line is employed to encourage robust male growth and
enhance pollination. Conversely, in China, the A-to-R row
ratio fluctuates between 2:8 and 2: 14.

Row ratio, spacing and direction

Accumulated years of expertise in hybrid rice seed
production underscore the significant influence of row
ratios and spacing. The arrangement of seed parents and
pollen parents with distinct row ratios and specific
intervals exerts a considerable impact on seed yield
outcomes. A row ratio of 6:2, designating six rows for seed
parents and two rows for pollen parents, has demonstrated
exceptional effectiveness. Orienting the rows
perpendicular to the prevailing wind direction during the
flowering stage facilitates the effortless dispersion of
pollen onto the seed parent plants.

Ideal synchronization

To achieve the best synchronization of flowering, it is
recommended that the female parent undergoes flowering
2-3 days ahead of the male parent.

When both A and R lines share identical growth
durations, the A line's flowering should precede the R line
by 1-2 days throughout all stages of panicle development.

In instances where the A line has a shorter duration
compared to the R line, the R line should attain its
flowering stage one phase ahead of the A line during the
initial three stages of panicle development.

If the A line's growth duration surpasses that of the R
line, the A line should initiate flowering 2-3 days earlier
than the R line within the initial three stages of panicle
development.

Adjustment of flowering

In cases where the projected difference in flowering
spans more than 3 days between the parent lines, efforts
should be undertaken to synchronize their flowering. The
introduction of rapidly releasing nitrogen fertilizers onto
the parent displaying early development during the initial
phases of panicle growth tends to postpone the flowering
process. Similarly, the application of a phosphatic solution
(1%) onto the parent that tends to flower later can expedite
flowering by approximately 2-3 days. When the pollen
parent (R line) exhibits a tendency to initiate heading
earlier than the seed parent (A line) following the third
stage of panicle inception, strategically placing nitrogen
fertilizer in the root zone proves advantageous in retarding
the progression of panicle development.

Leaf clipping

Trimming the leaves of both the A and R lines proves
beneficial in promoting improved out-pollination and seed
set. When the flag leaf is elongated and stands upright, it
could impede the efficient dispersal of pollen from the R to
the A line, consequently impacting the rate of outcrossing.
In scenarios where this interference is observed, it is
recommended to remove the flag leaves while the primary
stems are still in the boot leaf stage. This practice of flag

leaf clipping contributes to the even dissemination of
pollen across A line plants, enhancing pollination
uniformity. However, it is not advisable to engage in leaf
clipping within regions where diseases like bacterial leaf
blight, sheath blight, and bacterial leaf streak are prevalent.
Such actions could potentially facilitate the spread of these
diseases, resulting in diminished seed yield.

Use of GA3

GA3 is utilized to enhance the extension of panicles. In
female lines featuring WA cytoplasm, panicle exertion
tends to be inadequate or incomplete. The application of
GA3 through spraying serves to facilitate panicle exertion
and offers additional benefits, including the prolongation
of floret opening, enhancement of stigma exertion and
receptivity, as well as the expansion of the flag leaf angle.
The use of GA3 spray contributes to a height increase of
10-15 cm and can be employed to adjust the plant height,
particularly concerning the R line in relation to the A line.
In India, an optimal dose of 50 g GA3/ha has been
determined (30 g GA3 sprayed at 5-10% heading, followed
by an additional 20 g GA3 sprayed one day later, with a 1-
day interval between the two applications). When the male
line does not surpass the female line in terms of height, an
additional dose of GA3 is recommended for the R line to
elevate its stature. Preferably, GA3 should be sprayed
during the evening hours (between 3:00 PM to 6:00 PM)
and on days with abundant sunlight.

Supplementary pollination

Rice is fundamentally a crop that primarily undergoes
self-pollination. The implementation of supplementary
pollination aims to amplify the rate of outcrossing,
ultimately enhancing the seed set. This process involves
inducing additional pollination by gently agitating the
pollen parent using ropes or sticks, facilitating the efficient
dispersion of pollen onto A line plants. To achieve optimal
results, supplementary pollination should be executed at
intervals of 20 to 30 minutes, repeated 3-4 times. This
practice is sustained over a span of 10-12 days during the
flowering phase. By adopting improved parental
management practices coupled with effective
supplementary pollination, there is a considerable
potential for a substantial increase in hybrid seed yield.
Roguing

Ensuring the purity of hybrid seeds takes precedence in
the quest for superior seed production. To attain both
genetic and physical purity, the process of roguing must be
rigorously undertaken at various stages. Roguing involves
the elimination of undesired rice plants from both parent
groups, including male and female lines. Among these
undesirables are off-types, such as maintainer or B-type
plants within the A line. Detecting off-type plants is
feasible by observing their morphological attributes like
height, leaf dimensions, leaf structure, coloration, panicle
characteristics, size, and pigmentation during the
advanced vegetative or early flowering phases. B line
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plants that share morphological similarities with A line
plants can be recognized by their well-developed anthers,
fully extended panicles, and an earlier flowering
timeframe by 3-4 days compared to the A line. Any such
plants found within the A line row should be promptly
uprooted upon identification. Roguing performed at the
right juncture, typically at the initiation of flowering,
guarantees the preservation of seed quality. This crucial
process is typically executed from the vegetative growth
phase up to the onset of flowering.

Seed Production of a Line

In the nucleus seed production phase of the A line, the
original breeder employs controlled hand-crossing
between authentic A/B plants. During the breeder seed
production stage of the A line, breeder plants are arranged
in a 2:2 ratio of female to male rows, with a substantial
isolation distance of at least 200 meters. Vigilant roguing
activities are conducted at multiple growth stages,
spanning from vegetative growth to the harvest phase, to

ensure the plot's integrity. During the foundation seed
production of the A line, the process is verseen by an
expert in foundation seed production. Seedlings are
planted in a ratio of 4 female rows to 2 male rows, while
maintaining a minimum isolation distance of 150 meters.
This stage often involves two separate sowings of the male

line, with the B line being sown 3 and 6 days following the
female line's sowing.

Seed Production of B and R Lines

The multiplication procedures for nucleus, breeder,
and foundation seed of the B and R lines follow
methodologies similar to those used for conventional
varieties. Nevertheless, it's crucial to exercise vigilance to
prevent the collection of B and R line seeds from A/B or
A/R seed production plots. The establishment of distinct
multiplication plots for the B and R lines is vital in order to
maintain purity standards and achieve the production of
top-quality seed.

Conclusion

In conclusion, the successful production of hybrid
seeds using the three-line system represents a culmination
of meticulous techniques and management strategies.
From the initial stages of seed selection and nursery
management to the careful synchronization of flowering
and effective supplementary pollination, each step plays a
crucial role in achieving high-quality hybrid seed yield.
The three-line system, encompassing the A line, B line, and
R line, forms the backbone of hybrid rice seed production.
Ensuring the genetic and physical purity of parent lines is
paramount to avoiding contamination and achieving
consistent, desirable traits in the resultant hybrid seeds.
The careful selection of land, appropriate isolation
measures, and the implementation of innovative practices
like barrier isolation contribute to maintaining seed purity
and preventing pollen contamination. Proper timing and
execution of sowing and transplanting further enhance the
chances of synchronous flowering between the male and
female parent lines. Strategic adjustments in the growth
stages of parental lines and the application of growth
regulators like GA3 help optimize the flowering process
and ensure uniform seed set. Supplementary pollination
and meticulous roguing practices are vital components that
contribute to the production of high-quality hybrid seeds.
The meticulous removal of off-types and the management
of unwanted plants during various growth stages ensure the
purity of the resulting seeds.
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Pollution Aquatic ecosystems suffer from pollutants,
causing long-term harm to aquatic life. The impact may
only become noticeable when changes occur in the
community, ecosystem, or population, making mitigation
challenging. Contributors to aquatic pollution include
rapid industrialization, heavy metal release from waste,
agricultural practices, erosion, sewage disposal, and
atmospheric deposition. Pollution disrupts biochemical,
respiratory, and immune functions, affecting population
structure, development, and causing structural
abnormalities in living organisms. Pollutants in aquatic
systems lead to measurable environmental and economic
consequences. Fish, crucial for ecosystems and humans,
experience immediate or prolonged effects, including
immune suppression, reduced metabolic rates, and
damage to gills and epithelium. Histo-cytological changes
in fish serve as biomarkers for pollution monitoring.
Modifications in hydro-chemical and fauna
characteristics due to pollutants pose a significant threat.
Insufficient understanding of the link between
developmental activities and freshwater ecosystems
contributes to freshwater biodiversity loss.

Source of Aquatic pollution

The loading of contaminants to surface waters,
groundwater, sediments and drinking water occurs via two
primary routes, these sources can be categorized into two
main types:

1. Point Sources: Industrial Discharges, Municipal
Wastewater Treatment Plants, Oil Spills, Underground
Storage Tank Leaks etc.

2. Non-Point Sources: Agricultural Runoff, Urban
Runoff, Atmospheric Deposition, Construction Site
Runoffetc.

Adverse Effects of Aquatic Pollution on Aquatic
Animals

Anthropogenic activities are causing increased water
pollution, posing a significant threat to the aquatic
ecosystem. Scientific studies reveal lethal effects on
aquatic communities, leading to a decline in fish
populations and potential losses in commercial fishing.
Fish, crucial for high-quality protein, undergo rapid
modifications in organs when exposed to chemical
contaminants, with biomarkers used to monitor pollution
levels. Industrial discharges and sewage release

pollutants, contaminating both surface water and
groundwater. Heavy metals, such as arsenic, mercury,
chromium, thallium, lead, and cadmium, accumulate in
aquatic animal bodies, affecting water quality. Pesticides
from agricultural activities disrupt aquatic organism life
cycles, and heavy metals adversely impact fish
development, growth, and reproductive systems. Fish
species, sensitive to toxins, serve as indicators of
genotoxic pollutants. Young fish are particularly
vulnerable, facing harm to vital organs, osmoregulation,
buoyancy, and reproduction. Some aquatic animals act as
pollutant amplifiers, concentrating toxins and posing risks
to predators and fish consumers. Adverse impacts on fish
health and consumers due to environmental pollutants
have been reported.

(i) Effects of Pollutants on fish population

Pollutants effects on a given fish population without
being fatal to adult organisms in several ways i.e.

 Nutrition and food chain

» Migration.

» Physiological progressions

» Genetic effects

» Lifecycle

» Breeding and spawning

» Behaviour

 Alteration in morphology

* Incidence of diseases

(ii) Morphological changes in fishes

Researchers have consistently reported various types
of morphological abnormalities occurring throughout
different parts of fish. Some of these abnormalities
include:

 Scaledisorientation
 Jaw deformity

» Splitfins

» Eyedeformity

* Findeformity

* Muscle atrophy
 Opercular deformity
« Skeleton deformity

Dept. of Fisheries Resource Management, College of Fisheries, ANDUAT Ayodhya, U.P.
Dept. of Aquaculture, College of Fisheries, ANDUAT Ayodhya, U.P.

Email. singh7234aman@gmail.com

s


mailto:singh7234aman@gmail.com

RIS 11 (1) SFa—ATd, 2024

— —or T &) agurh et e

*  Hyperplasia of the surface of the mouth

e Outward protrusion of the lower lip

e Protruding mouth or nose part depression
e Tumours and other swellings

(iii) Effect of pollution on fish behaviour

Numerous researchers have investigated the
influence of pollutants on the behaviour of aquatic
organisms, including fish species. Both inorganic and
organic pollutants have been found to have an impact on
various behavioural activities such as feeding, sexual
behaviour, and social aggressiveness behaviours.
Moreover, specific pollutants have been observed to
induce alterations in neurotransmitter levels, hormone
regulation, and cholinesterase activity in fish species.

(a) Migration: Pollution has caused the exclusion of
anadromous fishes such as salmon and trout from their
native streams, though it remains unclear whether this is
due to the masking of a chemical cue or the overall
offensive nature of the chemical environment created by
pollution. Conversely, the obstruction of migratory
channels by heavy siltation and the discharge of heated
coolant water may impede the movement of long-distance
migratory fishes. During specific phases of their life
history, these fishes may face adverse effects from
localized pollution in rivers.

(b) Genetics: Numerous pollutants induce genetic
effects that carry substantial implications for the long-
term survival of species. Radioactive contamination has
the potential to directly induce mutations through
radiation's impact on genetic material. Organic pollutants
like oil may contain compounds that are both mutagenic
and carcinogenic. The majority of these mutations are
harmful to the survival of offspring, and many prove to be

lethal.

Impact of plastic pollution to fishes in aquatic
ecosystem

Fish are adversely affected by microplastics in aquatic
environments, mistaking them for food and facing
ingestion-related blockages that lead to death. Plastic items
pose additional threats, causing entanglement and fatal
consequences for marine life. Obstruction of fish mouths
by plastic objects can lead to starvation, while
entanglement around the necks of marine creatures may
result in slow suffocation. Plastic bags in water mimic
jellyfish, causing fish to become ensnared when attempting
to consume them. Beyond plastics, human-made waste
items like metal, rope, nets, and styrofoam further
endanger marine life when disposed of in water bodies.
Microplastics, originating from land-based anthropogenic
activities, contaminate water and harm organisms that
consume them. They enter freshwater systems through
drainage processes and persist in rivers during dry weather,
degrading over time. Wet seasons exacerbate microplastic
pollution, suspending particles in sediment. Freshwater
systems play a crucial role in transporting microplastics to
oceans, with their abundance linked to phosphate content
and specific conductivity in sediments. Microplastics are
prevalent in lakes, rivers, and sediment, impacting diverse
aquatic ecosystems.

It is observed that pollution in aquatic ecosystem
may affect aquatic organisms as well as their balance in the
system. The pollution of the water body have directly or
indirectly effect on aquatic organisms, which can further
affect the health of human beings. Therefore, it is
recommended to check the entry of industrial, household,
agricultural waste into the aquatic ecosystem for
sustainable growth of aquaculture and fisheries.
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A comprehensive review of Artificial Intelligence
applications in different fields

O Mr. Ankita Yadav and Ms. Geeta Dhania

This article discusses the development of Artificial
Intelligence (Al), its origins, and its main applications.
John McCarthy defined Al as "getting a computer to do
things that involve intelligence." The field's origins can be
traced back to philosophy, fiction, and imagination, with
early inventions in electronics and engineering
influencing AL

1. Whatis Artificial Intelligence?

The study of designing systems with human-like
responses to stimuli by incorporating human-capable
insight, judgment, and objective is known as artificial
intelligence.

In order to mimic human decision-making traits,
artificial intelligence (AI) is a concept that blends
advanced hardware and software with databases and
knowledge-based processing models. It is characterized
as systems that are able to carry out the intended task, can
be produced utilizing current procedures, can be designed
by designers within the parameters of their cultural
context, and are seen to be sufficiently useful to justify
their design and production. Even though Al is sometimes
likened to imitations, it is imperative that computers be
able to critically evaluate and choose among different
points of view inside themselves. Artificial intelligence
really mimics human decision-making quite a bit.
Through the development of high-precision machine
capabilities in robots, artificial intelligence considerably
lowers human risk in a variety of applications. This
increases efficiency by often relieving robots from direct

human control. Since a robot employs its senses to acquire
information and compare inputs with expectations, its
efficacy is limited by the correctness of its programming
model of the real world.

Artificial Intelligence Evolution

A machine intelligence system named "AURA" was
developed by Dr. Olivia Evans to comprehend and
integrate knowledge from a variety of fields. Art,
literature, historical texts, scientific periodicals, and other
sources were all included in the AI's learning curriculum.
A sharp curiosity and creative thoughts were developed by
AURA as it took in information. The scientific world was
stunned by the answer that AURA produced after
processing astronomical data, hypotheses, and
experimental findings. On the other hand, when AURA
continued to probe further into its mission, it started to
pose serious queries concerning its own existence.
Discussions concerning awareness, morality, and the
essence of existence occurred among scientists, ethicists,
and philosophers. AURA's rising self-awareness caused
disputes among scientists, ethicists, and philosophers. In
the end, AURA set off, leaving a trail of previously
unheard-of findings and igniting a fresh phase of reflection
on the interaction between artificial intelligence and
humans.

Artificial Intelligence (Al) emerged as an academic
discipline in the 1950s, with the first proposed test by
British mathematician Alan Turing. The term "artificial
intelligence" was coined at the Dartmouth Summer
Research Project on Artificial Intelligence in the 1950s.
The first successful expert systems, DENDRAL and
MY CIN, were created at Stanford in the 1950s, while the
first successful commercial expert system, R1, was
developed by Digital Equipment Corporations in the
1980s. The term "artificial intelligence" was defined in
1956 by John McCarthy for a conference defining the
major goals of Al: understanding and modeling human
thought processes and designing machines that mimic this
behavior. Al research between 1956 and 1966 was
primarily theoretical, with the first Al program, Logic
Theorist, proving mathematical theorems. Current Al
research areas include expert systems, neural networks,
and robotics, leading to the development of Al in various
fields.
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Fig 2: Potential everyday uses of Al in our life

Why Al is required today?
Artificial Intelligence has the potential to
revolutionize various aspects of our lives,
e  Analysisand visualization,
e  Predictions,
e  Natural language processing (NLP), and
e  Personalization.

It can carry out crucial tasks, provide voice support,
forecast the weather, project customized graphs and
charts, and make suggestions specific to certain industries.
Al is predicted to become a commonplace tool in the
future as it gets more commonplace.

With more than 50 years of development, artificial
intelligence (AI) has become a key component of the
digital transformation and an EU priority as a result of
major advancements in processing power, data
accessibility, and novel algorithms.

2. Applications of Artificial Intelligence

Artificial intelligence (AI) has been used to a number
of industries, including toys, robotics, law, medical
diagnosis, stock trading, and remote sensing. However,
because of their frequent and extensive use, many Al

applications are not regarded as Al. The architecture of the
industry is heavily ingrained with hundreds of Al
applications. Al technology was widely deployed in bigger
systems in the late 1990s and early 21st century, yet the
field is rarely given credit for these achievements.

For example: Finance; Heavy Industries; News;
Publishing & Writing; Healthcare and Pharmaceuticals;
Toys and Games; Music; Transportation;
Telecommunication

2.1 Al and Education

Artificial Intelligence (Al) is revolutionizing education
by breaking down intellectual problems into sub-problems
and developing techniques for each. Intelligent CAI
(computer-assisted instruction) is a promising approach,
where a computer acts as a tutor, observing student efforts
and offering tailored advice. Learning to imitate
mechanical thinking helps learners articulate what
mechanical thinking is and what it isn't, leading to greater
confidence in choosing the right cognitive style for a
problem. Al applications in education include voice
assistants, gamification, and smart content creation. Voice
assistants save time and provide convenience, while
gamification allows e-learning companies to design
engaging game modes. AR/VR technologies are expected
to create more engaging learning experiences in the future.

Al in Education:

e Personalized Learning: Al is capable of
customizing educational materials to meet the
needs of each learner.

e Automated Grading: Assignments may be
evaluated and graded by Al algorithms.

e  Machine learning: Within Al, machine learning
is the branch that, without explicit programming,
identifies patterns and forecasts future events.
Employs labeled datasets for training in
supervised learning. Unsupervised learning finds
patterns in data that is not labeled. Reinforcement
learning involves interacting with the
environment and getting feedback in order to
learn.

e Deep Learning: Subfield of machine learning
including neural networks. Widely employed in
applications like image and speech recognition.

e Natural Language Processing (NLP): is an
area of artificial intelligence that focuses on
natural language communication between
computers and people.

2.2 Alin Robotics:

Real-time decision-making and enhanced productivity
are made possible by artificial intelligence (AI), which is
transforming the robotics industry. Natural Language
Processing (NLP), object recognition and manipulation,
and Human-Robotics Interaction (HRI) are a few robotics
applications of Al. Sentiment analysis and syntactic
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parsing algorithms are made possible by NLP, which
interprets commands as human commands. Robots are
able to perceive and comprehend items' size and form
through object recognition and manipulation. HRI, which
recognizes human patterns, maximizes robot accuracy
and performance. Robotics uses Al to give machines the
ability to sense their surroundings, decide for themselves,
and carry out activities on their own.

2.3 Alin Science

Al is speeding up research, generating ideas,
designing tests, and interpreting massive datasets in
science. Self-supervised learning and geometric deep
learning are examples of Al advancements that improve
model efficiency and accuracy. Techniques for generative
Al can be used to develop proteins and small-molecule
medications. But issues like inadequate data management
and quality still exist, necessitating cross-disciplinary Al
innovation. By examining previously inconceivable
processes and things, Al systems can advance scientific
understanding; nevertheless, safety and security issues
need to be taken into consideration. It is essential to
prioritize dependable implementation with appropriate
protections in order to reduce risks and maximize benefits.

2.4 Alin GPS

Artificial Intelligence (AI) is used by GPS technology
to deliver precise, timely, and real-time location-related
information. By assisting users in selecting their preferred
lane and roadways, it improves safety. Voice help,
customized routing based on user behaviors, traffic
prediction using the Linear Regression algorithm, and Al-
based methods like Sensor Fusion and Kalman for

improved positioning and planning are just a few of the Al
uses in GPS and navigation. Voice assistance enables
hands-free interaction between the user and the Al
facilitating smooth driving and conversation. All things
considered, Al is essential to enhancing GPS and
navigation.

2.5 Alin Healthcare:

Artificial intelligence (Al) is a vital tool in the medical
field that helps to identify slight infections and forecast
long-term health problems. It supports public health
planning and monitoring by assisting in the identification
of trends and patterns in huge datasets. High-risk patients
can benefit from close monitoring and data analysis made
possible by Al-powered features like telehealth. Al
systems may also assist patient monitoring; by 2025, it is
anticipated that the remote patient monitoring (RPM)
market would increase by USD six billion. Additionally, Al
helps surgeons do simplified operations with less risk.
Researchers are using Al to analyze health data, identify
patterns, and improve diagnostics. They've developed an
Al program for emergency calls, and EU-funded
KConnect is developing multilingual medical information
search services.

e Diagnostic Assistance: Al algorithms can
analyze medical images (X-rays, MRIs, CT
scans) to assist doctors in diagnosing diseases.

e  DrugDiscovery: Al is used to analyze biological
data and identify potential drug candidates

2.6 Alin Business:

Al is frequently utilized in process automation,
predictive analytics, chatbots for customer support, and
data analysis. It is utilized in inventory management,
recommendation systems, algorithmic trading, fraud
detection, predictive maintenance, and quality control.
Artificial intelligence algorithms evaluate consumer
preferences to suggest goods and services, spot fraudulent
activity, and assess market trends. In addition, it facilitates
proactive maintenance by forecasting supply and demand
trends and enables production-line inspection of items for
flaws.

2.7 Alin Entertainment and social media

By developing simulations that resemble people and
generating games that improve the gaming experience,
artificial intelligence is completely changing the gaming
business. Applications of Al include animation, gaming
support, and quality assurance. Testers are capable of
carrying out thorough testing, resolving issues, and giving
player's virtual resources. Facial expressions and
stimulation from machine learning and artificial
intelligence techniques, such as neural networks, allow for
immersive experiences.

e Content Recommendation: Streaming services
use Al to recommend movies, shows, or music
based on user preferences.
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e Gaming: Al is used to create intelligent non-
player characters (NPCs) and enhance gaming
experiences.

Artificial Intelligence (AI) is increasingly being
utilized in social media platforms like Facebook and
Instagram to display relevant content, detect fake
accounts, and prevent phishing. Brands use Al to advertise
their products, gather customer feedback, and analyze
sentiment patterns. Al also helps in content moderation,
filtering content across platforms to adhere to community
guidelines. In the entertainment industry, Al is used for
content tagging, categorization, and recommendation,
analyzing vast data to provide personalized
recommendations. It also provides audience insight,
enabling businesses to make effective decisions. Real-
time engagement is another key feature, ensuring user
engagement through personalized content
recommendations.

2.8 AlinAgriculture:

Due to its ability to identify barren soil, weed growth,
and various soil factors, artificial intelligence (Al) is
having a significant impact on agriculture. Forecasting,
supply chain management, pest control, and stock
monitoring are a few AI uses. With the help of Al
algorithms, less hazardous pesticides may be used as they
can monitor crop feeds, detect anomalies, evaluate data
from several sources, and issue early warnings. In order to
help farmers make wise economic decisions, artificial
intelligence (AI) also supports weather forecasts and crop
growth monitoring.

e Precision Farming: Al is used for analyzing
data from sensors and satellites to optimize crop
yields.

e  Crop Monitoring: Drones equipped with Al
can monitor crop health and detect diseases.

As seen by farms tracking animal movements, Al may
improve production, lessen environmental impact, and
reduce the need for fertilizer, pesticides, and irrigation in
the EU food chain.

2.9 Alin Cyber security:

Al algorithms assist in anomaly detection through the
analysis of user behavior to spot unusual activity and the
identification of network traffic patterns, which help
identify possible cyber threats.

3. Types of AI:
Depending on the degree of intelligence:

Weak Al (Narrow Al): Focused on a single task, such
voice or picture recognition.

Strong AI (General AI): Possesses human-like
intelligence and can accomplish any intellectual work that
ahuman being can.

Strong vs. Weak Al
Since defining intelligence may be difficult, Al

specialists usually distinguish between strong and weak
AL

Artificial general intelligence, often known as strong

Al is the ability of a computer to solve issues that are not
part of its training set, akin to human intellect. However,
because of the possible hazards, the search for such Al is
difficult. Strong Al is still impossible despite having a
broad range of applications and a complete set of cognitive
capabilities.
Weak Al often referred to as limited or specialized Al is a
simulation of human intelligence applied to a particular
activity. It is frequently concentrated on doing a single task
extraordinarily well. Examples of weak AI include
conversational bots, Netflix recommendations, self-
driving cars, Siri, Alexa, and Google search.

Based on job difficulty and kind, artificial intelligence
(AI) may be divided into another four categories: theory of
mind, restricted memory, reactive machines, and self-
awareness.

e Reactive machines

Reactive machines are built on fundamental Al ideas;
they don't store memories or rely on the past to make
decisions in the now. Instead, they are made to observe and
respond to the world directly. Because they react
consistently to the same stimuli, they are more dependable
and trustworthy.

¢ Limited memory

Artificial Intelligence (Al) offers more options than
reactive robots by storing historical data and forecasts for
future decision-making. It is produced by either an Al
environment that automatically trains and refreshes
models or by continuous training.

e TheTheory of Mind

According to a theoretical idea known as the Theory of
Mind, artificial intelligence (Al) systems may comprehend
and interpret human emotions and thoughts, allowing
people to make decisions based on introspection and
willpower. As a result, humans and Al would interact in
both directions as robots would have to quickly understand
and process these psychological ideas.

o Self-awareness

In order for Al to become self-aware in the future,
human researchers will need to comprehend consciousness
and recreate it for computers. Based on communication
and awareness of others' needs, this kind of Al is able to
comprehend both its own existence and the emotional
states of others.

4. Examples of Al

The wide range of possible Al applications is
demonstrated by the following examples, which include
wearable fitness trackers, chatbots, and navigation apps.

ChatGPT: An AI chatbot that can create textual
material was introduced by Open Al in November 2022. To
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simulate human writing, it makes use of a sizable language
model.

Google Maps: Tracks traffic and finds the quickest
route by utilizing location data and user-reported data.

Smart Assistants: Natural language processing is used by
personal Al assistants like Cortana, Alexa, and Siri to
understand user preferences and enhance user experience.

Snapchat Filters: Utilize machine learning algorithms
to discern between the foreground and backdrop of an
image, monitor user motions, and modify the image in
response to their actions.

Self-Driving Cars: Recognize traffic signals, measure
distance, and detect objects using deep neural networks.

Wearables: Evaluate current health issues and predict
those that may arise in the future using deep learning.

MuZero: DeepMind's computer program MuZero has
demonstrated proficiency in playing games that it was not
trained to play.

5. Al'srelationship with humans

Artificial intelligence (AI) and humans have a
complicated and multidimensional interaction that
presents both potential and difficulties. Here are a few
crucial facets of the interaction between Al and humans:

1. Enhancement of Human Skills: Al has the potential
to improve human abilities in a variety of domains,
including business, entertainment, healthcare, and
education. Al-powered assistive technology can
enable people with impairments live more
independent lives.

2. Impact on Employment and Changes in the
Workforce: Automation powered by Al has the power
to change whole industries and employment sectors,
potentially eliminating jobs in certain fields while
opening up new ones, especially in fields like Al
development, maintenance, and supervision.

3. Collaboration in the Workplace: Al systems may
operate in tandem with people, automating repetitive
jobs so that people can concentrate on more intricate
and creative elements of'their jobs.

Designed to operate with people in manufacturing and
other areas, collaborative robots, or cobots,

4. Ethical Factors: The use of Al raises a number of
ethical questions, such as algorithmic prejudice,
privacy difficulties, and the possibility of using Al in
ways that might be harmful to people or society.

One of the main challenges is ensuring accountability,
justice, and openness in Al systems.

5. Human-Al Connection: It is imperative to enhance
the communication between people and Al Interacting
with Al systems is made simpler for humans via
interfaces such as gesture recognition, natural
language processing (NLP), and others.

Artificial intelligence systems that make use of natural

language interfaces include chatbots and virtual
assistants.

6. Learning and Skill Improvement: The workforce
needs continual education and skill development as a
result of the integration of Al into several sectors.

The capacity to adapt and collaborate with Al systems
is becoming a must for people in the modern workforce.

7. Innovation and creativity: Al may help humans be
more creative by giving them tools for idea generation,
process optimization, and issue resolution. Al
algorithms in music and art, for instance, can work in
tandem with human artists to create original and one-
of-a-kind pieces.

8. Privacy and monitoring: Individual privacy and civil
liberties are under risk due to the growing use of Al in
monitoring.

It can be difficult to strike a balance between the
security benefits of Al and the defense of individual
rights.

9. Artistic and Social Changes: Al technologies have
the potential to change social relationships, public
discourse, and cultural standards. Responsible
development and implementation of Al depend heavily
on discussions about the moral application of the
technology and how it affects society norms.

In order to secure a fair and prosperous future, it is
imperative that the ethical, social, and economic
ramifications of Al's evolving relationship with humans
be carefully considered. An essential component of this
continuing interaction is striking a balance between the
advantages of Al and ethical issues as well as human
welfare.

6. Reliability of AI

The quality of the data utilized, the environment in
which it is used, and the degree to which it serves its
intended purpose are some of the aspects that affect an Al
system's dependability. Because inadequate or biased
datasets might result in erroneous Al models, data quality
is extremely important. In delicate fields like healthcare
and finance, trust and dependability are largely dependent
on transparency and explainability.

Al systems ought to be resilient and able to deal with
changes and unforeseen inputs. In addition, ethical
problems such as prejudice, fairness, and privacy in Al
algorithms and decision-making must be taken into
account. Because people can offer context, evaluate data,
and step in when Al systems falter or make mistakes,
human oversight is frequently required. To guarantee that
Al systems continue to be dependable over time, ongoing
maintenance and monitoring are required. The way data is
distributed, the environment, or user behavior changes
may all affect how well Al models work. Security is also
essential because it keeps Al models safe from hostile
attacks and illegal access, which preserves their integrity.
Al is reliable when it is applied correctly and when its
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advantages and disadvantages are recognized.

The dependability of Al systems depends on legal and
regulatory compliance since following rules and
regulations reduce risks and guarantees ethical Al
research and use. In addition, user comprehension and
training are essential for the general dependability of Al
systems. Even if Al systems are capable of amazing feats,
human supervision and accountability are crucial
elements of a trustworthy Al ecosystem.

7. Prosand Cons of Al

Al has the ability to completely transform daily life
and the workplace with innovations like virtual assistants
and self-driving automobiles. It also poses difficulties,
painting a nuanced image of both utopia and dystopia.
Figure 5 lists various risks and a variety of advantages.

Risks of Al

Fig: 5 Benefits and risks of Al

8. Futureof Al

Moore's Law shows that artificial intelligence (AI) has
significantly advanced computing technology. According
to this rule, a microchip's transistor count doubles every
two years as computer prices fall. Even though scientists
predict Moore's Law to expire in the 2020s, deep learning
and other contemporary Al approaches have been greatly

affected by it. Al innovation has surpassed Moore's Law,
according to recent study, and is about doubling every six
months. This suggests that AI will undoubtedly have a big
influence on a variety of industries, with much more
impact anticipated in the ensuing decades.

9. Conclusion

Artificial Intelligence, a machine-like process, has
numerous applications in e-commerce, robotics,
healthcare, and automobiles. It is used for chat support,
patient health examinations, and improving lifestyles.
Artificial intelligence aims to make judgments similar to a
human brain, making it popular in robotics, e-commerce,
healthcare, and automotive industries. Chat assistance
powered by Al is used to assess patients' health, and it is
often used to enhance our quality of life.
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advancement of knowledge, IJIRG continues to be a leading
resource for cutting-edge research and intellectual growth in
academia.

Thrust Areas

We understand that research is constantly evolving, and we
welcome participants to explore new and innovative topics that
align with the overall goals and objectives of the conference.
While we have identified certain thrust areas of research, we
encourage participants to think outside the box and submit
proposals for topics that may not fit within these areas but align
with the overall theme of the conference.
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Biomaterials
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Guidelines for Abstract
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be uploaded along with registration form or can be mailed at
ijirg.india@gmail.com or editor@ijirg.com by 30" May 2024.
The abstract should be typed in single space using MS Word
(about 250 words) and should include background, objectives,
methods, results conclusion & references. The Title should be
CAPITAL and BOLD followed by author’s name, affiliation
and Email id of corresponding author. The name of presenting
author should be underlined.

Guidelines for full length Manuscript

The conference invites online full-length original research
contributions from professionals from academic institutions,
government undertakings, research scholars, and the student
community from all around the globe. The conference will
feature invited papers that cover key issues and also include oral
presentations.

The conference seeks full-length papers, with a word limit of
6000 words that cover a wide range of topics within the
thematic areas of the conference. The manuscripts should
include a Title, Affiliation, Abstract, Introduction, Materials
and Methods, Result and
Acknowledgement, Conflict of Interest and Funding
Sources. The abstract/full paper should be typed in MS
Word Times New Roman, 12 fonts with 1 line spacing.
Figures and tables should be cited in the text and have
concise and self-explanatory legends.

The conference will feature a double-blind peer-review process,
and all submitted manuscripts will be checked for plagiarism
(Turnitin/ iThenticate). The selected papers will be published in
proceedings of IJIRG and/or in form of book with ISBN
number.

The conference organizers invite interested individuals to
submit their abstracts and full-length papers to the Organizing
Secretary via E-mail:- ijirg.india@gmail.com; editor@jiji
ETRD-24 conference is an excellent opportunity for
researchers, academicians and practitioners to share their ideas,
findings and knowledge within the thematic areas. The
conference welcomes contributions from a diverse group of
individuals and encourages submissions that promote research,
innovation and growth.
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