International Journal of Environment and Climate Change

: Volume 13, Issue 10, Page 4444-4452, 2023; Article no.lJECC.107000
[T ISSN: 2581-8627
P (Past name: British Journal of Environment & Climate Change, Past ISSN: 2231-4784)

A Review on Crop Regulation in Guava
Fruit

Swatantra Yadav *, Ravi Pratap 2**, Aranav Yadav P**,
Lalit Yadav ¢**, Akhil Kumar Chaudhary 9+,
Shikhar Verma ¢**, Ramdutt #and Ankur Tyagi &**

a Department of Fruit Science, Chandra Shekhar Azad University Agriculture and Technology Kanpur,
Uttar Pradesh, India.

b Department of Genetics and Plant Breeding, Chandra Shekhar Azad University Agriculture and
Technology Kanpur, Uttar Pradesh, India.

¢ Department of Vegetable Science, Chandra Shekhar Azad University Agriculture and Technology
Kanpur, Uttar Pradesh, India.

d Department of Vegetable Science, Acharya Narendra Deva University of Agriculture and
Technology, Kumarganj, Ayodhya (U.P.), India.

¢ Department of Agronomy, Chandra Shekhar Azad University Agriculture and Technology Kanpur,
Uttar Pradesh, India.

f College of Horticulture, Chhatrapati Shahu Ji Maharaj University, Kanpur (U.P.), India.

Authors’ contributions

This work was carried out in collaboration among all authors. All authors read and approved the final
manuscript.

Article Information
DOI: 10.9734/IJECC/2023/v13i103122

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,
peer review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/107000

Received: 16/07/2023
Accepted: 26/09/2023
Published: 30/09/2023

Review Article

ABSTRACT

The influence of crop regulation on guava fruit quality (Psidium guajava) manifests in various
dimensions, including physical appearance, nutritional integrity, yield, and overall productivity. This
investigation explores the systematic integration of conventional and modern practices in regulating
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the characteristics of guava fruit. Physical appearance, including size, shape, color, and texture, is
primarily influenced by targeted pruning and meticulous nutrient and water regulation. Nutritional
content, encompassing essential vitamins, minerals, and antioxidants, can be enhanced and
preserved through a combination of soil management, precision irrigation, and genetic engineering.
Crop regulation's interplay with yield and productivity highlights the vital role of balanced pruning,
efficient water and nutrient delivery systems, and modern techniques such as precision agriculture.
A key finding reveals a complex challenge in maintaining a quality-quantity balance, necessitating
innovation and sustainable practices for long-term benefits. This study underscores the multifaceted
impacts of crop regulation on guava fruit quality and lays the groundwork for further research,
emphasizing the development of integrated and sustainable strategies for optimizing both the
guality and economic value of this globally significant fruit.

Keywords: Guava; pruning; nutrition; yield; sustainability.

1. INTRODUCTION

Guava, scientifically known as Psidium guajava,
is a tropical fruit that has gained immense
popularity worldwide [1]. Originating in Central
America, it is now cultivated in various tropical
and subtropical regions across the globe [2].
Rich in vitamins and antioxidants, guava is
known for its numerous health benefits and has a
significant role in traditional medicine in many
cultures [3]. The guava tree is hardy, highly
adaptable, and can thrive in diverse soil
conditions, including marginal soils [4]. Its fruit
can be consumed raw or processed into various
products like jams, jellies, juices, and more [5].
Crop regulation in guava fruit involves various
agronomic practices aimed at controlling growth,
enhancing fruit quality, and maximizing yield.
This entails practices such as pruning, irrigation
management, nutrient supplementation, and pest
control [6]. The need for crop regulation in guava
arises from its vigorous growth, which often leads
to overcrowding and consequently reduced fruit
quality and vyield [7]. Proper crop regulation
ensures optimal sunlight penetration, air
circulation, and resource allocation, leading to
healthier plants and better-quality fruits [8]. In the
commercial farming of guava, crop regulation
has become essential for maintaining
competitiveness in global markets. Consistency
in size, shape, color, and taste is vital for meeting
consumer demands, and crop regulation helps
achieve these standards [9]. The primary
objective of this review is to provide a
comprehensive analysis of the various crop
regulation techniques in guava fruit. It aims to
explore both traditional and modern methods,
assess their impacts on fruit quality and vyield,
and identify challenges and future prospects [10].
This review also seeks to highlight the socio-
economic and environmental aspects of crop
regulation in guava, thus contributing to the

broader understanding of sustainable agriculture
practices. The scope of this review is confined to
the crop regulation techniques specific to guava
fruit, focusing on both scientific research and
practical applications. It will include an analysis
of methods used in different regions, taking into
consideration the varied climatic, soil, and socio-
economic conditions. The limitations of this
review may include the availability of research in
certain areas, potential biases in the selected
studies, and constraints related to the
interdisciplinary nature of the  topic,
encompassing agriculture, biology, economics,
and more.

1.1 Guava Fruit

Guava (Psidium guajava) belongs to the family
Myrtaceae and is known for its unique flavor,
aroma, and nutritional richness [11]. It is a small
tropical evergreen tree, typically reaching heights
of 10 to 15 feet, with broad leaves, white flowers,
and round or pear-shaped fruits that vary in color
from green to yellow to pink [12]. The fruit's flesh
can be white, pink, or red, with a sweet and tart
taste. Its skin is thin, while the interior is filled
with small, edible seeds [13]. Guava is also
known for its hardiness, being resistant to many
pests and diseases and thriving in various soil
types [14]. Guava is grown in numerous tropical
and subtropical regions around the world.
Originally from Central America, it has been
successfully cultivated in countries like India,
Brazil, Mexico, Thailand, and the Philippines [15].
Guava has significant economic value, both as a
fresh fruit and processed product. It's a vital
source of income for many small and large-scale
farmers [16]. The global guava market is valued
at several billion dollars, and the demand is
consistently growing. Countries such as India
and Brazil are major exporters, supplying guava
to markets in the USA, Europe, and other Asian
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countries. The trade regulations, quality
standards, and international agreements play a
crucial role in the export and import of guava.
The guava industry provides employment to
millions of people worldwide, including farmers,
laborers, transporters, and those in processing
and retail [17]. Guava is highly nutritious, rich in
vitamins A, C, and E, dietary fiber, folic acid, and
minerals like potassium and magnesium [18].
The vitamin C content is particularly high, often
more than that found in oranges [19]. The
antioxidants in guava have been linked to cancer
prevention, improved digestion, and anti-
inflammatory properties [20]. Its leaves have also
been used in traditional medicine to treat
ailments such as diarrhea and dysentery [21].
Guava can be consumed fresh or processed into
various products like jams, jellies, juices, and
desserts [22]. Its unique flavor makes it a favored
ingredient in both sweet and savory dishes.
Guava is also used in the cosmetic industry, with
extracts used in soaps, lotions, and perfumes. Its
seeds have been explored as a source of biofuel
[23]. In various cultures, guava holds symbolic
significance and is wused in rituals and
ceremonies [24].

2. CROP REGULATION TECHNIQUES IN
GUAVA FRUIT

2.1 Conventional Methods

1. Pruning and Training: One of the primary
conventional methods in guava farming is
pruning and training young trees. These
practices help maintain the size of the tree,
enhance fruit production, and keep the tree
healthy. Seasonal pruning ensures better
air circulation and sunlight penetration,
which are essential for fruit development
[25].

2. Soil Composition and Fertilization:
Understanding the soil composition is
critical for effective fertilization. Balanced
fertilizers rich in essential nutrients like
Nitrogen, Phosphorus, and Potassium are
commonly used to support the growth and
fruiting of guava trees [26].

3. Water Regulation:  Proper irrigation
techniqgues are essential for guava
cultivation. Drip irrigation and sprinkler
systems are often employed for efficient
water use. Proper drainage systems are
also essential to prevent waterlogging,
which can be detrimental to the tree [27].

4. |Integrated Pest Management (IPM):
Controlling pests and diseases is a
significant aspect of guava farming. IPM
involves using organic solutions and
natural predators in conjunction with
chemical pesticides to manage various
pests and diseases that affect guava trees
[28].

2.2 Modern Techniques
1. Genetic Engineering: Advances in

biotechnology have led to the development
of disease-resistant guava varieties. These

genetically engineered varieties can
significantly  reduce dependency on
chemical pesticides, though ethical

concerns surrounding genetic manipulation
must be considered [29].

2. Tissue Culture: This technique involves
growing guava plants in a controlled
environment from plant cells or tissues.
Tissue culture ensures that the plants are
genetically uniform and free from diseases,
thus promising a more uniform yield [30].

3. Precision Agriculture: Modern sensor
technology and data analytics tools have
been employed in precision agriculture.
These techniques allow farmers to monitor
various environmental variables like soil
moisture and nutrient levels, enabling more
precise farming methods [31].

4. Controlled Environment Farming:
Technologies such as greenhouses and
hydroponic systems allow for the controlled
growth of guava trees. These methods
enable year-round cultivation and efficient
use of resources like water and fertilizers
[32].

Table 1. Flowering and fruiting season of Guava

Bahar Type Flowering Season Flowering Month Fruiting Season
Ambe Bahar February-March February July-August

Hasta Bahar October-November October March-April

Mrig Bahar June-July June November-December
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3. EFFECT OF CROP REGULATION ON
FLORAL AND YIELD PARAMETERS

3.1 Conventional Methods

Pruning: Pruning is a well-established practice
used to regulate the vegetative and reproductive
growth in guava [33]. The selective removal of
certain parts of the plant, mainly non-productive
branches, has shown a positive effect on floral
initiation and subsequent fruit yield. This is likely
due to better air circulation and penetration of
sunlight, enhancing the overall health of the tree
[34].

Fertilization: Balanced fertilization, primarily
through the application of N-P-K (Nitrogen,
Phosphorous, and Potassium), has shown
improvements in floral density and fruit yield [35].
The addition of trace elements like zinc and
boron can also contribute to better fruit setting
[36].

3.2 Modern Techniques

Genetic Engineering: The development of
genetically modified guava varieties has led to
plants that are not only disease-resistant but also
possess enhanced floral and fruiting
characteristics [37]. However, the ethical
implications and long-term effects of genetic
modification continue to be topics of debate [38].
Precision Agriculture: The use of sensor
technology for monitoring  environmental
variables has a profound impact on crop
management strategies. Precision agriculture
allows farmers to apply fertilizers and water in a
more targeted manner, which has shown
improvements in both flowering and fruiting
stages [39].

4. IMPACT OF CROP REGULATION ON
GUAVA FRUIT QUALITY

Effects on Physical Appearance: The physical
appearance of guava fruit, including size, shape,
color, and texture, is significantly influenced by
crop regulation practices. Regular pruning
shapes the tree and leads to uniform fruit sizes
[40]. Nutrient and water management, along with
effective pest control, ensures appealing
coloration, texture, and an overall attractive
appearance [41].

Effects on Nutritional Content: Soil management
and proper water regulation can lead to nutrient-

rich guava fruits. Organic and inorganic
fertilizers, environmental stress management,
and Dbiotechnological approaches enhance
vitamins, minerals, and antioxidant levels,
contributing to the fruit's health benefits [42].

Effects on Yield and Productivity: Crop regulation
practices impact both the yield and quality of
guava fruits. Pruning, water, and nutrient
efficiency play crucial roles in increasing
productivity [43]. The challenge of balancing
quality and quantity, the role of modern
techniques, and the importance of sustainability
and economic considerations are integral to
ensuring consistent yield and quality [44].

5. ENVIRONMENTAL AND
ECONOMIC CONSIDERATIONS

SOCIO-

Sustainability Practices: Sustainability practices
in guava farming encompass organic farming
methods, water management, biodiversity
preservation, and waste reduction. Organic
farming emphasizes natural pest control and
fertilizers, which promote long-term soil health
[45]. Water conservation techniques such as
rainwater harvesting are implemented to
minimize water depletion [46]. Emphasizing
diverse guava varieties helps maintain local
biodiversity, while recycling plant waste into
compost helps conserve resources [47].
Comprehensive sustainability practices have
become integral to modern guava farming,
integrating ecological principles with farming
methods for long-term environmental health [48].

Impact on Local Communities and Economy: The
cultivation of guava has a profound impact on
local communities and economies. From
providing job  opportunities in  farming,
processing, and marketing to contributing to fair
income distribution, guava farming is an
economic engine in  many regions [49].
Educational and training programs related to
sustainable guava cultivation uplift local
communities by developing skills and introducing
modern farming techniques [50]. Guava farming
often holds cultural significance, fostering social
cohesion and collaboration within communities
[51]. Thus, the economic and social impacts of
guava cultivation extend beyond mere financial
gains.

Regulatory Compliance and Legal Aspects:
Regulatory compliance and legal considerations
are essential aspects of guava cultivation.
Adherence to environmental protection laws
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related to water quality, pesticide use, and waste
management is mandatory [52]. Compliance with
labor laws ensures fair wages and safe working
conditions, while legal frameworks protect
intellectual property rights of breeders and
facilitate access to genetic resources [53].
International standards and ethical
considerations guide the practice of guava
farming, reflecting a complex interplay of local,
national, and global regulations.

6. CHALLENGES AND
PERSPECTIVES IN
REGULATION OF GUAVA FRUIT

FUTURE
CROP

Current Challenges and Limitations: The
cultivation of guava fruit faces an array of
challenges. Despite advancements in agricultural
technologies, farmers encounter issues with pest
and disease management. Insects and diseases
can lead to significant losses in yield and fruit
quality [54]. Water and nutrient management also
present considerable challenges, as
inappropriate practices can cause deficiencies or
toxicities [55]. Climate change's unpredictable
impacts add another layer of complexity,
affecting both yield and quality [56]. The absence
of skilled labor and advanced technology in some
regions hinders efficient cultivation [57], and
global market fluctuations can make guava
farming economically risky [58].

Opportunities for Research and Development:
Despite these challenges, there are significant
opportunities for research and development.
Innovative pest and disease control methods that
are environmentally friendly can improve
sustainable production [59]. The implementation
of precision agriculture and smart farming offers
revolutionary prospects for nutrient and water
management [60]. Genetic engineering and
selective breeding also hold the promise of
creating more resistant guava varieties [61].
Lastly, focusing on fair trade practices and
supporting local economies can make guava
farming more economically viable [62].

Future Trends and Innovations: Looking ahead,
the future of guava farming seems promising with
several emerging trends and innovations. The
integration of Artificial Intelligence (Al) and
robotics could automate various tasks, making
the cultivation process more efficient [63].
Climate-resilient practices will be essential to
mitigate the effects of global warming on guava
cultivation [64]. A circular economy approach that
minimizes waste can maximize resource

utilization [65]. Global collaboration and sharing
knowledge and technologies could also benefit
guava cultivation worldwide [66].

7. CONCLUSION

The comprehensive exploration of guava crop
regulation reflects a multifaceted approach in
enhancing the quality, yield, and sustainability of
production. Conventional techniques like pruning,
nutrient management, and water regulation form
the backbone, while modern methods such as
genetic engineering and precision agriculture
offer innovative solutions. The integration of
these techniques holds a significant impact on
physical appearance, nutritional content, and
economic considerations. Nevertheless,
challenges remain in striking the right balance
between yield and quality, ethical considerations
in genetic manipulations, and the need for global
regulatory compliance. Continued research,
collaboration among farmers, researchers, and
policymakers, and embracing innovative
technologies appear vital in propelling guava
cultivation into a sustainable future.

8. RECOMMENDATIONS

For Farmers and Agriculturists: Farmers and
agriculturists need to focus on education and
training programs to enhance their understanding
of new farming technologies, pest management,
and sustainable practices [67]. The adoption of
practices such as integrated pest management,
organic farming, and water-efficient techniques
will lead to higher vyields and environmental
sustainability [68]. Collaborating with other
farmers and local agricultural agencies will foster
a supportive community [69].

For Researchers and Academicians:
Researchers and academicians should target
their studies on the unigue challenges in guava
farming, such as disease resistance, climate
adaptation, and market dynamics [70].
Investigating new technologies like precision
agriculture and genetic engineering can bring
transformative changes to guava cultivation [71].
Strengthening collaboration between academia,
industry, and government will foster ground-level
application of scientific discoveries [72].

For Policymakers and Government Agencies:
Policymakers and government agencies must
enact supportive policies for sustainable guava
farming, including regulations on pesticide use,
water conservation, and labor rights [73].
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Financial schemes like subsidies and low-interest
loans will incentivize advanced farming practices

[74].
partnerships  will

Investment in infrastructure and global
enhance efficiency and

competitiveness [75].
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