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Abstract - In this review study, the effect of water scarcity on the growth of Golden Sweet Potatoes
(lpomoea batatas) is investigated. Particular emphasis is made to the morphological and biochemical
responses of this significant crop to weather circumstances that are characterized by drought. One of the
most important crops, the golden sweet potato is well-known for the remarkable nutritional benefits it has,
including high levels of vitamins, minerals, and antioxidants. Water scarcity, which is made worse by
climate change and expanding agricultural requirements, poses significant threats to its production and
productivity. However, these threats are made worse by the fact that water is scarce. In order to achieve
the objective of this study, which is to provide a comprehensive understanding of how the growth and
physiological health of Golden Sweet Potato plants are influenced by decreased water availability, the
data from prior studies will be synthesized.

The study focuses on the key morphological changes that occur as a result of water scarcity. These
changes include a decrease in plant height, leaf area, biomass production, and root architecture. When
the plant is experiencing a drought, these alterations demonstrate that it is making an effort to save
water and maintain critical physiological functions. Biological reactions, such as alterations in protein
synthesis, glucose metabolism, antioxidant activity, and chlorophyll content, are also investigated in this
research. Chlorophyll content regularly decreases in reaction to water scarcity, which in turn reduces
the efficiency of photosynthetic processes and the overall amount of energy produced. Through the
production of stress-responsive proteins and the accumulation of osmolytes, which are both essential
adaptation processes, plants are able to control the process of dehydration and maintain the integrity of
their cells. An further characteristic response that protects plants from the oxidative stress that is
brought on by drought is an increase in the activity of antioxidants.

For the purpose of summarizing, this article presents a comprehensive investigation of the ways in
which water scarcity influences the growth of golden sweet potatoes. It also gives insights into the
processes by which the plant adapts to drought and alternative approaches for improving drought
resistance. When it comes to finding solutions to the issues that are brought about by climate change
and water scarcity in agriculture, the findings highlight how urgently additional research and ingenuity
are required.
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1. INTRODUCTION being negatively impacted. This food plays an
o . _ important part in the diets of many people. In
Water scarcity is a problem that is becoming more addition to being a source of critical nutrients, the

urgent and presents enormous problems to agricultural Golden Sweet Potato is also a crop that has
productivity and food security all over the globe. substantial economic value. It is well-known for the
Because of the progression of climate change and the  high content of vitamins, minerals, and antioxidants
growth in global population, the demand for water in that it contains. -
agriculture is increasing, which results in an even S
greater scarcity of this essential resource. As a result of For the purpose of establishing effective measures Q
water scarcity, the Golden Sweet Potato (Ipomoea to boost the crop's resistance to drought conditions, g
batatas), which is a staple meal that is both very it is essential to have a solid understanding of the "z
nutritious and adaptable, is one of the crops that is influence that water scarcity has on the growth of §
=
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Golden Sweet Potato. Water scarcity has a variety of
effects on plants, including the modification of their
morphological traits as well as the metabolic processes
that they undergo. In terms of morphology, plants may
display decreased growth, lower leaf areas, and
changes in root architecture. These are all examples of
adaptive responses that are aimed at saving water and
preserving critical functions. A drop in chlorophyll
content, altered protein synthesis, a disruption in
glucose metabolism, and an increase in oxidative
stress are all potential biochemical outcomes that might
be brought about by water stress. (Bamshad, 2018)
These physiological alterations have the potential to
considerably hinder the growth of the plant, as well as
its productivity and comprehensive health.

It is the purpose of this review article to present a
complete synthesis of the research that has already
been conducted on the influence that water scarcity
has on the growth of Golden Sweet Potatoes. Through
the investigation of morphological and biochemical
responses, the purpose of this research is to shed light
on the intricate processes that are responsible for this
crop's ability to adjust to water-limited situations. It is
crucial to have a solid understanding of these
processes in order to identify characteristics that are
linked with drought tolerance and to direct breeding
efforts that are targeted at generating Golden Sweet
Potato types that are more resistant to drought.

Golden sweet, also known as Zea mays var.
saccharata, is a sweet corn variety that has acquired
popularity among farmers and buyers alike due to the
distinctive golden kernels, sweetness, and softness
that are characteristic of this variety. Golden sweet is
also known as Zea mays type saccharata. Other
names for golden sweet are Zea mays var. saccharata
and golden sweet. It is a well-liked alternative for usage
on plates of food that are given at dinner tables all over
the globe as a result of its one-of-a-kind taste and its
versatility. This is because of the fact that it can be
used in a variety of different ways. As a result of the
fact that it offers customers the opportunity to choose
from a wide variety of scrumptious summer salads and
buttery side dishes, Golden Sweet has become a
restaurant that has established itself as a culinary
paradise (Benjamin, 2007).

Not only is the Golden Sweet a delectable treat, but it
also has a considerable economic significance in the
realm of agriculture. An increasing number of people
are cultivating this crop as a result of the growing
demand among customers for fresh veggies that are
cultivated in the geographic vicinity of the farm. In an
effort to meet the ever-increasing demand for their
products, farmers have been working to enhance the
production techniques they use. This is due to the fact
that they have identified the potential of this market and
have been trying to realize it. However, in their pursuit
of abundance, they are confronted with the persistent
challenge of water scarcity. This has an effect not only
on their ability to provide for themselves, but also on
the likelihood that the general public will be able to
acquire this highly sought-after commodity. Because of

this obstacle, they are unable to achieve their aim of
having abundance.

Utilizing the word "Drought Stress" is a good alternative
when trying to provide a description of the fundamental
problem. Water scarcity is a condition in which there
are inadequate water resources available to fulfill the
demanding demands of home, industrial, and
agricultural uses. The word "water scarcity" alludes to
this circumstance. The potential of agriculture to
continue to be sustainable is substantially impacted as
a result of this particular factor. There are a number of
variables that are contributing to the worsening of water
scarcity in many different regions. Two of these issues
include climate change and the expanding population
of the overall globe. As a consequence of this, the
effects of drought stress are able to resonate across
the agricultural landscape.

As a result of the fact that agriculture is accountable
for approximately seventy percent of all water
withdrawals that are carried out all over the globe, it
should not come as a surprise that agriculture is the
most significant consumer of freshwater resources.
Because to a variety of variables, including the
inefficient use of water, changing patterns of
precipitation, and prolonged droughts, there has
been a rise in the potential that crops may encounter
water scarcity. This is due to the fact that there has
been an increase in the number of causes.
Furthermore, golden sweet is not free from these
challenges for the same reason that a huge number
of other kinds of crops are (Kumar et al. 2019).

There are substantial issues that need to be
addressed about the resilience of Golden Sweet and
its capacity to survive in the face of an uncertain
hydrological future. These issues need to be
addressed. The production of this crop and the
scarcity of water combine to create this demand,
which is a necessity. How much does the scarcity of
water have an impact on Golden Sweet's growth
and yield? The response of the crop to variations in
the amount of water that is available is determined
by the types of control systems that are responsible
for deciding this response. As a means of ensuring
that customers have access to a consistent supply
of Golden Sweet, is it conceivable for innovative
agricultural practices to mitigate the negative
consequences of water scarcity? This would be
done with the goal of ensuring that clients continue
to feel content with the service they get.

This inquiry, along with others like it, sheds light on
the gravity of the problem at hand and serves as the
major focus point throughout the course of our
study. As a result of the increasing severity of the
repercussions of climate change, the subject of how
Golden Sweet responds to water scarcity becomes
more than simply an academic undertaking; it
becomes a matter of actual urgency as the situation
continues to develop. To be able to meet the need
for this well-liked product, which is dependent on a
consistent supply, farmers need to have insights in
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order to alter their operations. This is necessary in
order for them to be able to fulfill the demand. In light of
the fact that they provide insights that may be applied
to other crops that are experiencing issues that are
analogous to those that are being researched, the
findings of this study have a greater relevance for
sustainable agriculture. To put it another way, the
results of this research have the potential to be used in
the investigation of various types of crops.

Sweet potatoes, also known as Ipomoea batatas, are a
crop that is cultivated all over the globe owing to its
flexibility and the nutritional content that it has. Sweet
potatoes are more often known as sweet potatoes.
One of the reasons why it is so highly sought after is
due to the fact that it is able to adapt to a wide range of
different climatic conditions. As a consequence of this
potential, it is an essential source of food, especially in
regions that are characterized by challenging
conditions for agricultural production. A number of
environmental stress factors, with water scarcity being
one of the most important, may have a substantial
influence on the growth and production of sweet
potatoes. In the event that there is not enough water
available to meet the requirements of the facility in
terms of water, this is an example of a situation that is
referred to as water scarcity. The fact that there are
several factors contributing to the fall in agricultural
productivity and quality is one of the probable
explanations for this phenomenon. Water
circumstances that have endured for a lengthy period
of time, irrigation procedures that are not acceptable,
and unexpected patterns of rainfall are some of these
problems (Darini, 2020).

Because it has the potential to cure vitamin A
deficiency in a number of poor countries, the golden
sweet potato, which is also known as Ipomoea batatas
L., is of particular value. In addition to having flesh that
has a brilliant orange color and a high beta-carotene
content, the golden sweet potato is also recognizable
when it is referred to by its scientific name. For the
purpose of providing food security and nutrition in
these areas, it is essential to have an understanding of
how the absence of water affects the growth and
production of golden sweet potatoes, as stated in the
research that Yadav and his colleagues carried out in
the year 2020.

Within the realm of agriculture on a worldwide scale,
the significance of the Golden Sweet Potato cannot be
understated. The cultivation of this crop helps to ensure
food security, especially in areas that are prone to
experiencing food shortages. Because of its capacity to
thrive in a wide range of environmental circumstances,
it is a very useful crop that may be used to alleviate
both nutritional inadequacies and economic issues in

1.1 Golden Sweet Potato

Zea mays var. saccharata, or golden sweet potato, is a
type of sweet maize that is prized for its unique
qualities in both the agricultural and culinary domains.
It's important to investigate this crop's features and its
function in food production in order to comprehend its
relevance.

Culinary Attributes:

1. Exceptional Sweetness: The kernels of the
golden sweet potato are well known for being
incredibly soft and sweet. Different from other
species of sweet corn, its sugar concentration
makes it a favorite among those looking for a
delicious, natural sweetness in their recipes.

2. Vibrant Color: Golden Sweet potatoes, as their
name implies, have golden-yellow kernels that
indicate ripeness and suitability for ingestion in
addition to adding visual appeal to recipes.

3. Versatility: This cultivar lends itself to a wide
range of culinary uses and is quite flexible in the
kitchen. It is a favorite in many dishes all over
the world because it may be eaten raw, cooked,

grilled, roasted, or combined with other
vegetables to make salads, soups, and
casseroles.

Agricultural Significance:

Golden Sweet potato's importance extends beyond
its culinary appeal and lies within the sphere of
agriculture:

1. Market Demand: Golden sweet potatoes have
become more and more popular among
customers as a result of its distinct flavor and
culinary adaptability, which has raised demand.
Its agricultural relevance has increased as a
result of farmers being encouraged to plant this
type by market demand.

2. Diversity in Crop Rotation: Crop rotation is
crucial to agricultural practices in order to
preserve soil health and avoid the
accumulation of pests and diseases. By adding
golden sweet potatoes to crop rotation
schemes, farming systems become more
diverse, which encourages sustainability and
lowers the possibility of problems associated
with monocultures.

3. Sustainability: Growing Golden Sweet is in
line with the ideas of sustainable agriculture.
Because of its capacity to adapt to many

many regions of the globe. On the other hand, the climates and relatively short growing season, it =
cultivation of this plant is becoming more endangered is a popular choice among farmers who want to -8'
due to the scarcity of water, which calls for immediate optimize yield while conserving resources. =
study and innovation in order to protect its production. =3
4, Nutritional Value: In addition to being a =

delicious food, golden sweet potatoes are a g
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great source of important nutrients. In addition to
dietary fiber, vitamins, minerals, and antioxidants,
it also contributes to nutritional security and a
balanced diet.

5. Genetic Resources: The Golden Sweet Potato is
a distinct genetic resource within the larger maize
crop. Given the changing agricultural landscape
and the effects of climate change, its genetic
makeup may provide insights for creating more
resilient and fruitful types of maize.

In conclusion, Golden Sweet potatoes are a perfect
illustration of how culinary brilliance and agricultural
relevance may coexist. Its relevance in the kitchen and
the field is further highlighted by its consumer
popularity, versatility in farming systems, and potential
benefits to food security and sustainability. The future
of this cherished crop as well as the larger context of
agriculture and food production depend on our ability to
comprehend how variables such as water scarcity
affect the growth and productivity of golden sweet
potatoes (Joshi et al. 2016).

1.2 Research Objective

» To study the Impact of Water Scarcity on the
Growth of Golden Sweet Potato

2. OVERVIEW OF WATER SCARCITY
WORLDWIDE

ISSUES

Water scarcity is a critical worldwide problem that
presents  substantial dangers to  sustainable
development, environmental health, and human well-
being. This threatens all three of these entities. In light
of the fact that the global population is still expanding
and that climate change is making the unpredictability
of water supplies even more severe, tackling the issue
of water scarcity has emerged as a significant concern
for policymakers, academics, and communities all over
the globe.

Definition and Types of Water Scarcity

In general, the term "water scarcity" refers to the
situation in which there are not enough accessible
water resources to satisfy the requirements of water
consumption within a certain area. The economic water
scarcity and the physical water scarcity are the two
primary forms that may be distinguished from one
another. The occurrence of physical water scarcity
takes place when the natural water resources are
insufficient to fulfill the requirements of the population,
as stated by Martinez (2022). Economic water scarcity,
on the other hand, is the consequence of a lack of
investment in infrastructure or technology to access
adequate water resources. This kind of scarcity often
affects populations who may live in close proximity to
copious water supplies but do not have the means to
make efficient use of those supplies (Low, 2009).

Global Distribution of Water Scarcity

Every continent and nearly 2.8 bilion people
throughout the globe are vulnerable to water scarcity
for at least one month out of every year, according to
the United Nations Water Commission (2021).
According to 2018 data from the World Health
Organization (WHO), there are more than 1.2 billion
people who do not have access to safe drinking water.
Due to their dry climates, large population densities,
and significant dependence on water for agriculture
and industry, regions such as the Middle East, North
Africa, South Asia, and portions of China are especially
susceptible to water scarcity (FAO, 2020). These
regions would be considered highly sensitive to water
scarcity.

Causes of Water Scarcity

Several factors contribute to the growing issue of
water scarcity:

. Population Growth and Urbanization:
According to the United Nations, the global
population has topped 7.8 billion and is
continuing to increase, which is placing an
enormous amount of strain on the water
resources that are now available.
Urbanization makes this problem worse
since more people are moving to urban
areas, which leads to an increase in the
demand for water for a variety of functions,
including  household, industrial, and
recreational uses (Marzouk et al., 2022).

. Climate Change: The distribution and
availability of freshwater resources are
greatly impacted by climate change.
According to the Intergovernmental Panel
on Climate Change (IPCC), the
unpredictability and scarcity of water
resources are both caused by changes in
precipitation patterns, a rise in the frequency
of severe weather events, and increasing
temperatures together. As an example,
significant water shortages have been
brought about as a result of extended
droughts in places such as California,
Australia, and Sub-Saharan Africa (Mataa et
al., 2021).

. Agricultural Practices: On a global scale,
agriculture is responsible for around 70
percent of the freshwater withdrawals (FAO,
2018). Inefficient irrigation techniques,
excessive groundwater extraction, and
crops that need a lot of water all contribute
to the problem of water scarcity. To provide
just one example, the production of crops
like rice, cotton, and sugarcane demands a
substantial quantity of water, which often
results in the depletion of the water
resources available in the neighbourhood.

) Pollution: The availability of clean water is
further restricted by the contamination of
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water that is caused by industrial discharge,
runoff from agricultural regions, and poor
treatment of wastewater. Water sources that
include contaminants such as heavy metals,
pesticides, and infections are not suitable for
human consumption and are detrimental to the
environment.

o Economic Factors: Because of financial
restrictions, the capacity to invest in
infrastructure for water storage, treatment, and
distribution is restricted in many developing
nations. This economic water scarcity often
leads in unequal access to water, which
disproportionately affects groups who are
disadvantaged and have poor incomes.

Impact of Water Scarcity on Agriculture

One of the industries that is most negatively impacted
by water scarcity is agriculture. The need for food is
growing as a result of the fact that the global population
is growing, which is placing further strain on agricultural
productivity. It is possible for water scarcity to result in
decreased crop vyields, which may have a negative
impact on both food security and livelihoods, especially
in areas that are strongly reliant on agriculture.

As an example, water scarcity has resulted in major
losses in crop yields in India, a nation that has a strong
agrarian economy. This is especially true in the states
of Punjab and Haryana, which are often referred to as
the "breadbasket" of India (Bhattacharya et al., 2018).
The excessive withdrawal of groundwater for the
purpose of irrigation has led to a significant decrease in
water tables, which has made it more difficult for
farmers to get water for their crops (Rodell et al., 2009).

Water Scarcity and Human Health

Human health is significantly impacted by water
scarcity. Diseases that are transmitted by water, such
as cholera, dysentery, and typhoid, are more likely to
spread when people do not have access to clean water
for drinking, sanitation, and hygiene responsibilities
(WHO, 2019). Millions of people in sub-Saharan Africa,
where water scarcity is especially severe, are at risk of
developing these illnesses owing to insufficient access
to clean water sources (UNICEF, 2019). This is
because of the lack of water sources that are available
to them.

A further point to consider is that women and children
are often disproportionately impacted by water scarcity.
As a result of the fact that females are responsible for
gathering water in many locations, they often have to
travel considerable distances in order to locate sources
that are trustworthy, which has an effect on their health,
education, and general quality of life (UN Women,
2014).

3. SYSTEMATIC LITERATURE REVIEW

8. No.

Topic

Objectives

Results/Findings

Author details

Effect of water stress
and planting system
on growth, yield and
quality of sweet
potato

To investigate the
influence of various
irrigation intervals and
planting systems on
vegetative growth,
storage root yield and
quality of sweet
potate (Ipomoea
batatas (L.) Lam) cv

The total soluble solids
(TSS) and leaf proline
content considerably
increased with water
stress in summer crop,
however the vitamin C
content dropped as a
result of water stress. A
higher leaf proline
content was also seen in
the summer crop as a
censequence of ridge
planting. The conclusion
that can be drawn is that
in order to get a strong
vegetative growth and
storage root production,
sweet potatoes should
be planted en ridges and
watered at intervals of
seven days during the
summer crop and
fourteen days during the
growing season for the
winter crop.

Sadiq et al.
(2017)

Alleviation of
irrigation water
salinity impact on the
growth and yield of
sweet potato by plant
growth-promoting
rhizobacteria
inoculation

To investigates the
use of plant growth-
promoting
thizobacteria (PGPR)
inoculation to
enhance sweet potato
growth and yield
under irrigation saline
water conditions in
the 2021 and 2022
Seasons.

In a dependent manner,
the PGPR inoculation
improved all of the
characteristics that were
previously described. On
the other hand, it did not
have a substantial
influence on the starch
and vitamin C content of
the tuber when it was
subjected to
circumstances that were
impacted by the salinity
of the irrigation water. In
general, our findings
showed that the
inoculation of sweet
potato plants with PGPR
might potentially mitigate
the detrimental effects of
salty irrigation water
stress on the
development of the
plants.

Ramadan (2024)

Sustainable
gement of

To blish practices

sweet potatoes: A
review on practices,
strategies, and
oppertunities in
nutrition-sensitive
agriculture, energy
security, and quality
of life

strategies, and
opportunities in
producing them for

Because it increases
their sensitivity to
fertilization and
irrigation, genetic
breeding may make it
possible to cultivate
them in conditions that
are difficult to cultivate,
such as drylands. It is
possible to further
contribute to their cost-

nutriti
agriculture, energy
security, and quality of
life.

environmental impact,
and durability by making
use of locally accessible
fertilizers, managing
economically relevant
pests via biological and
cultural means, and
choosing healthy
propagative material
(i.e., vines).

Tedesco et al,
(2023)

Plant growth-

To examine the

The purpose of this
study is fo consclidate
knowledge on the use of
plant growth-promofing
microorganisms
(PGPMes), which include
mycorrhizal fungi and
plant growth-promofing
kacteria, in order to
enhance the
morphophysiological
and productive
properiies of forage
plants that are subjected
to water stress. Within
the scope of this
i it also delves

ial of pla_nl

micr i as

Ah
a P g

into the tripartite link that

mitigators of Water
Stress in pastures: a
narrative review

(PGPMs) in mitigating
‘Water Siress in
pastures

exisis beh fungus,
bacteria, and plants.
According to the findings
of the research, the use
of PGPMs as
modulators of plant
tolerance to water may
have prospective
applications in the
agricultural sector.
Despite the fact that
pastures are the primary
emphasis, the concepts
of PGPM-mediated
water stress reduction
might be taken into
consideration for the
production of sweet
potatoes.

Porto et al (2022)
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Study of millet
(Panicum miliaceum)
response to humic
acid, silicon and
mycorrhiza

ication under

To evaluate the
impact of humic acid,
mycorrhiza, and
silicon application on
millet growth and
nutrient content under

saline-sodic irrigation
Water Stress

dic irrigation
Water Stress
conditions

According to the results,
the use of humic acid,
mycorrhiza, and silicon
nanoparticles has the
potential to improve the

production and
nutritional content of
millet when it is
subjected to saline-sodic
irrigation Water Stress. It
is possible that these
findings might have
ramifications for the
cultivation of sweet
potatoes in soil that has
been treated with
PGPR, which could
possibly improve growth
and production under
situations of water
siress.

Ahmadi, M.,

Astaraei, A

Lakzian, A., &
Emami, H. (2021)

Nano-enabled
stress-smart
agriculture: Can
nanotechnology
deliver Water and
salinity-smart crops?

To evaluate the
potential of
nanomaterials in
agriculture,
specifically their ability
to enhance the
efficacy of agricultural
inputs through
targeted delivery

They stress the need of
doing more study in
order to geta
comprehensive
understanding of the
function that
nanobiotechnology plays
in tackling the difficulties
posed by climate
change within
contemporary
agricultural systems. As
a means of designing
climate-smart crop
varieties, the authors
recommend the use of
nanobiotechnology,

Raza, A .
Charagh. S.,
Salehi, H., Abbas,
5., Saeed, F.,
Poinern, G. E. J.,
.. & Rizwan, M.
(2023)

genome editing, and
speed breeding methods

as a strategy. This
would allow them to

meet the demands of
the ever-increasing
global population in

terms of food security.

4. RESEARCH METHODOLOGY

This research uses a phenomenological approach,
using systematic literature reviews to study the causes
of aging. This systematic review was conducted using
the phenomenological guidelines described in the
Cochrane Handbook for Systematic Reviewers, and
was reported using the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
format. A panel of experts from various fields will be
involved to define the research question, research
strategy, research technique, and overall plan. The
phenomenological framework initially meets the
operational definitions and conceptual boundaries of
the issue area to establish a contextual framework.
Without conducting a systematic review, it establishes
a systematic overview of the literature (hypothetical
review).

5. CONCLUSION

Both the morphological and biochemical characteristics
of the Golden Sweet Potato (Ipomoea batatas) are
significantly altered as a result of the intense influence
that water scarcity has on the growth of this plant. A
fundamental obstacle that must be overcome in order
to cultivate and increase the productivity of this
nutritionally vital crop is the scarcity of water, which is
made worse by climate change and the increased
demands placed on agriculture. For the purpose of
establishing methods to improve drought resilience and
assure sustainable agricultural practices, it is essential
to have a comprehensive understanding of the degree
of these impacts.

Golden Sweet Potato plants exhibit a variety of
adaptive morphological adaptations in response to the

scarcity of available water. As can be observed by the
declines in plant height, leaf area, and biomass
production, the plant is making an effort to save water
and prioritize survival above growth. There are
modifications in the root architecture of the plant, such
as longer and deeper root systems, which are a
reflection of the plant's efforts to get deeper soll
moisture. In spite of the fact that these alterations make
it easier for the plant to endure droughts, they produce
slower growth and production, which has an immediate
and detrimental effect on both food security and
economic stability, particularly in regions where this
crop is strongly reliant.

The biochemistry of Golden Sweet Potato plants
undergoes significant changes as a result of water
scarcity. One of the common responses to drought is
the breakdown of chlorophyll, which leads to a
reduction in the effectiveness of photosynthetic
processes. Because of the decrease in chlorophyll
content, the plant's ability to absorb light energy and
produce carbohydrates is hindered, which in turn
inhibits the plant's growth and productivity. In
addition, water scarcity has an effect on the creation

of proteins and the metabolism of those proteins.
Proteins that react to stress, such as heat shock
proteins and dehydrins, are crucial for maintaining
the proper functioning of cells while they are under
the influence of drought stress. The accumulation of
osmolytes, which include sugars and amino acids,
contributes to the maintenance of cellular turgor and
protects cellular structures from the harmful effects
of dehydration. The metabolism of carbohydrates is
altered as a result of this. Furthermore, increased
antioxidant activity is considered to be a plant
defense mechanism against drought-induced
oxidative stress. This method highlights the plant's
efforts to mitigate the negative effects of reactive
oxygen species.

The findings underscore how important it is to
develop cultivars of Golden Sweet Potatoes that are
resistant to drought. A number of characteristics,
including as deep root systems, efficient water
consumption, and greater stress tolerance, should
be prioritized in breeding programs that are
designed to improve the crop's resilience to water
scarcity. Both genetic engineering and marker-
assisted selection are examples of prospective
biotechnological technologies that have the potential
to speed up the process of developing cultivars that
are resistant to drought. The ability of the crop to
withstand water scarcity without compromising its
productivity may be improved by scientists via the
discovery and incorporation of drought-tolerance
features.

Increasing the efficiency of irrigation procedures is
yet another essential strategy that may be used to
mitigate the adverse impact that water scarcity has
on the growth of Golden Sweet Potatoes. Effective
irrigation techniques, such as drip irrigation and
precision agriculture, have the potential to
significantly reduce the quantity of water that is used
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by crops while also ensuring that they get an adequate
level of moisture. Through the timing of irrigation
according to the water needs of plants and the
moisture content of the soil, it is possible to maximize
the efficiency with which water is used and to decrease
waste. In addition, improving the structure of the soil,
increasing the amount of water that penetrates the saill,
reducing the amount of water that evaporates, and
providing organic supplements are all ways that may
contribute to improved soil health and to the growth of
plants during droughts. These methods include of the
use of organic amendments, the use of cover crops,
and the application of mulch.

Policy, resource management, and community
engagement are all essential elements that must be
included in a comprehensive approach to address the
issue of water scarcity. The long-term survival of
agriculture is contingent on the existence of rules that
protect water resources and promote the use of water
in a sustainable manner. The appropriate management
of existing water resources, such as the collecting of
rainfall, the recharging of groundwater, and the
management of watersheds, may help to alleviate the
problem of water scarcity. In order to maximize the use
of water-saving strategies, it is necessary to educate
farmers and communities about the importance of
water conservation and sustainable agricultural
practices. In order to facilitate the exchange of
knowledge and best practices, training courses and
extension services are very necessary.

The morphological and biochemical properties of the
growth of Golden Sweet Potatoes are significantly
impacted by the scarcity of water, as stated in the
previous sentence. For the purpose of developing
solutions that successfully boost drought resistance, it
is necessary to have a grasp of these impacts as well
as the processes happening underneath the surface of
plant response. The support of research and
development, the increasing of stakeholder awareness
and education, and the encouragement of collaboration
are all necessary components in the construction of a
resilient agriculture business. We are able to increase
the growth and productivity of Golden Sweet Potatoes
in water-limited settings by employing scientific
knowledge and creative approaches. This allows us to
reduce the negative consequences of water scarcity
while simultaneously adding to the benefits of water
scarcity. It is necessary to ensure the resilience of this
key crop in order to maintain food security and
agricultural productivity in the face of risks posed by the
global climate for agriculture.

REFERENCES

1. Ahmadi,
Emami, H. (2021). Study of millet (Panicum

M., Astaraei, A., Lakzian, A., &

10.

Bamshad, R., Ramroudi, M., & Asgharipour, M.
(2018). Effect of chemical and biological
fertilizers on seed yield and biochemical traits
of black cumin (Nigella Sativa) under irrigation
cutting  conditions.  Journal of Crops
Improvement, 20(3), 655-666. doi:
10.22059/jci.2018.248224.1901.

Bovell Benjamin, A. C. Sweet potato: A review
of its past, present, and future role in human
nutrition. Advances in Food and Nutrition
Research, 2007; 52: 1-59.

Chandini & Kumar, Randeep & Kumar,
Ravendra & Prakash, Om. (2019). The Impact
of Chemical Fertilizers on our Environment and
Ecosystem.

Danilo Tedesco, Bruno Rafael de Almeida
Moreira, Marcelo Rodrigues Barbosa Juanior,
Murilo Maeda, Rouverson Pereira da Silva,
Sustainable  management of  sweet
potatoes: A review on practices, strategies,
and opportunities in  nutrition-sensitive
agriculture, energy security, and quality of
life, Agricultural Systems, Volume 210,
2023, 103693, ISSN 0308-521X,
https://doi.org/10.1016/j.agsy.2023.103693.

Darini, M. T. (2020). Response, Correlation
of Growth Analysis and Shallot Yield under
Different Nitrogen Fertilizer Dosage and
Rhizobacteria Source. Journal of Agronomy,
19, 131-137.

Low, J., Ball, A., Magezi, S., Njoku, J.,
Mwanga, R., Andrade, M., ... & Beauwens,
T. (2009). Sweetpotato in Sub-Saharan
Africa. In: Loebenstein, G., & Thottappilly,
G. (Eds.). The Sweetpotato. Springer.

Martinez-Arias, C., Witzell, J., Solla, A.,
Martin, J. A., & Rodriguez-Calcerrada, J.
(2022). Beneficial and pathogenic
plant-microbe interactions during flooding
stress. Plant, Cell & Environment, 45, 2875—
2897. https://doi.org/10.1111/pce.14403

Marzouk, T., Kaushik, N., Chaouachi, M.,
Sharma, A., Badri, M., & Djébali, N. (2022).
Endophytic  microbes modulate plant
responses to abiotic stresses: a review.
JOURNAL OF OASIS AGRICULTURE AND
SUSTAINABLE DEVELOPMENT, 4(3), 62—
85. https://doi.org/10.56027/JOASD.172022

Mataa, M., Kalima, P., & Lungu, D. (2021).
Morphophysiological Responses of

: c
miliaceum) response to humic acid, silicon and gce)rr?on':ols Istiar\}Va(tzragﬁglsuss l\J/rl::\g/]:r”s?t L('))f S
mycorrhiza application under saline-sodic Zambiép Journal of A r.icultural yand 2
irrigation  Water  Stress.  Environmental Biomedical Sciencgs 5(1) =
Stresses in Crop Sciences, 14(3), 823-836. ' ' ;
doi: 10.22077/escs.2020.2842.1782. g

Pragya Tiwari'*, Dr. Sitakant Mishra? 172



Impact of Water Scarcity on the Growth of Golden Sweet Potato [}

https://journals.unza.zm/index.php/JABS/article
Iview/611

11. Porto, E. M. V., Teixeira, F. A., Fries, D. D.,
Jardim, R. R., Amaro, H. T. R., Santos Filho, J.
R. dos, Santos, J. P. dos, Jesus, F. M. de,
Silva, H. S., Vieira, T. M. (2022). Plant growth-
promoting microorganisms as mitigators of
Water Stress in pastures: a narrative review.
Research, Society and Development, 11(11),
e€514111134029. https://doi.org/10.33448/rsd-
v11i11.34029

12. Ramadan, M.ES. Alleviation of irrigation water
salinity impact on the growth and yield of sweet
potato by plant growth-promoting rhizobacteria
inoculation. Hortic. Environ. Biotechnol. (2024).
https://doi.org/10.1007/s13580-024-00598-3

13. Raza, A., Charagh, S., Salehi, H., Abbas, S.,
Saeed, F., Poinern, G. E. J., ... & Rizwan, M.
(2023). Nano-enabled stress-smart agriculture:
Can nanotechnology deliver Water and
salinity-smart crops? Journal of Sustainable
Agriculture and Environment, 2, 189-214.
https://doi.org/10.1002/sae2.12061

14. Sagib, Muhammad & Khalid, Muhammad &
Hussain, Sajjad & Anjum, Muhammad Akbar.
(2017). Effect of water stress and planting
system on growth, yield and quality of sweet
potato. Acta Scientiarum Polonorum, Hortorum
Cultus. 16. 201-210.
10.24326/asphc.2017.6.18.

Corresponding Author
Pragya Tiwari*

Research Scholar, Department of Botony, NIILM
University, Haryana, India

Email: pragyatiwari23@gmail.com

www.ignited.in

Pragya Tiwari'*, Dr. Sitakant Mishra?

~
W




