ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/371594774

A REVIEW OF THE STUDY IMPACT OF MICRONUTRIENTS ON SOIL
PHYSICOCHEMICAL PROPERTIES AND ENVIRONMENTAL SUSTAINABILITY

Article - June 2023

CITATIONS READS
39 509

5 authors, including:
Shailesh Kumar Dewangan

% Shri Sai Baba Aadarsh Mahavidyalaya Ambikapur
80 PUBLICATIONS 935 CITATIONS

SEE PROFILE

All content following this page was uploaded by Shailesh Kumar Dewangan on 15 June 2023.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/371594774_A_REVIEW_OF_THE_STUDY_IMPACT_OF_MICRONUTRIENTS_ON_SOIL_PHYSICOCHEMICAL_PROPERTIES_AND_ENVIRONMENTAL_SUSTAINABILITY?enrichId=rgreq-bb51afbe786570723e4e1a3ac16e9060-XXX&enrichSource=Y292ZXJQYWdlOzM3MTU5NDc3NDtBUzoxMTQzMTI4MTE2ODA1MDg4N0AxNjg2ODQwNjI0ODk0&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/371594774_A_REVIEW_OF_THE_STUDY_IMPACT_OF_MICRONUTRIENTS_ON_SOIL_PHYSICOCHEMICAL_PROPERTIES_AND_ENVIRONMENTAL_SUSTAINABILITY?enrichId=rgreq-bb51afbe786570723e4e1a3ac16e9060-XXX&enrichSource=Y292ZXJQYWdlOzM3MTU5NDc3NDtBUzoxMTQzMTI4MTE2ODA1MDg4N0AxNjg2ODQwNjI0ODk0&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-bb51afbe786570723e4e1a3ac16e9060-XXX&enrichSource=Y292ZXJQYWdlOzM3MTU5NDc3NDtBUzoxMTQzMTI4MTE2ODA1MDg4N0AxNjg2ODQwNjI0ODk0&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shailesh-Kumar-Dewangan?enrichId=rgreq-bb51afbe786570723e4e1a3ac16e9060-XXX&enrichSource=Y292ZXJQYWdlOzM3MTU5NDc3NDtBUzoxMTQzMTI4MTE2ODA1MDg4N0AxNjg2ODQwNjI0ODk0&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shailesh-Kumar-Dewangan?enrichId=rgreq-bb51afbe786570723e4e1a3ac16e9060-XXX&enrichSource=Y292ZXJQYWdlOzM3MTU5NDc3NDtBUzoxMTQzMTI4MTE2ODA1MDg4N0AxNjg2ODQwNjI0ODk0&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shailesh-Kumar-Dewangan?enrichId=rgreq-bb51afbe786570723e4e1a3ac16e9060-XXX&enrichSource=Y292ZXJQYWdlOzM3MTU5NDc3NDtBUzoxMTQzMTI4MTE2ODA1MDg4N0AxNjg2ODQwNjI0ODk0&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shailesh-Kumar-Dewangan?enrichId=rgreq-bb51afbe786570723e4e1a3ac16e9060-XXX&enrichSource=Y292ZXJQYWdlOzM3MTU5NDc3NDtBUzoxMTQzMTI4MTE2ODA1MDg4N0AxNjg2ODQwNjI0ODk0&el=1_x_10&_esc=publicationCoverPdf

~

EPRA International Journal of Agriculture and Rural Economic Research (ARER)- Peer-Reviewed Journal
Volume: 11 | Issue: 6 | June 2023 | Journal DOI: 10.36713/epra0813| Impact Factor SJIF(2023): 8.221| ISSN: 2321 - 7847

A REVIEW OF THE STUDY IMPACT OF
MICRONUTRIENTS ON SOIL PHYSICOCHEMICAL
PROPERTIES AND ENVIRONMENTAL SUSTAINABILITY

Shailesh Kumar Dewangan?®, S.K.Shrivastava, Deepanita Kehri,

Abhay Minj, Vimlesh Yadav®
¢ Assistant Professor & HOD Department of Physics, Shri Sai Baba Aadarsh Mahavidyalaya,
Ambikapur(C.G.).
b Professor & HOD R.G. Govt. P.G.College Ambikapur (C.G.) and Dean SGGU.
Students M.Sc.II"® Semester Physics. Shri Sai Baba Aadarsh Mahavidyalaya, Ambikapur(C.G.).

-—-- - - - ABSTRACT - oo
Micronutrients are essential for plant growth and development and play a crucial role in maintaining soil
physicochemical properties. However, their excessive or inadequate application can have adverse effects on
environmental sustainability. This paper provides a comprehensive analysis of the impact of micronutrients on soil
physicochemical properties and environmental sustainability. The review includes an analysis of the literature on the
effect of micronutrients on soil pH, electrical conductivity, cation exchange capacity, organic matter content, and
nutrient availability. The paper also discusses the environmental implications of micronutrient application, including
soil and water pollution, as well as the potential for micronutrient toxicity in plants and animals. The study concludes
with recommendations for sustainable micronutrient management practices that balance the needs of plant growth and
environmental protection.
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INTRODUCTION

Soil is a crucial natural resource that plays a vital role in sustaining life on earth. It is the foundation of our food
systems as it provides nutrients to the plants that we consume. Soil health is essential for environmental sustainability,
and it is directly linked to the physicochemical properties of the soil. Micronutrients are essential elements that are
required in small quantities by plants for their growth and development. They play a crucial role in maintaining the
physicochemical properties of the soil and improving its fertility. This paper aims to analyze the impact of
micronutrients on soil physicochemical properties and environmental sustainability.

(a) Micronutrients
Micronutrients are essential elements that are required in small quantities by plants for their growth and development.
They include iron, zinc, copper, manganese, boron, molybdenum, and chlorine. These elements play a crucial role in
the biochemical processes of plants, such as photosynthesis, respiration, and nitrogen fixation. They also help in the
synthesis of enzymes and other essential compounds required by plants. Micronutrient deficiency in soil can lead to
reduced crop yields, stunted growth, and poor quality crops.

(b) Impact of Micronutrients on Soil Physicochemical Properties
Micronutrients play a crucial role in maintaining the physicochemical properties of the soil. Iron and manganese, for
example, are essential for maintaining the soil's pH level. They help in reducing soil acidity, which is essential for the
growth of crops. Zinc and copper are essential for maintaining the soil's texture and structure. They help in improving
soil porosity, water-holding capacity, and aeration. Boron is essential for maintaining the soil's water balance. It helps
in regulating water movement in the soil and prevents waterlogging. Molybdenum is essential for nitrogen fixation in
legumes, which is crucial for maintaining soil fertility.
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(c) Environmental Sustainability
Environmental sustainability is the ability to maintain the natural resources and ecological processes that support life
on earth. Soil health is a crucial component of environmental sustainability, and micronutrients play a crucial role in
maintaining it. Micronutrient deficiency in soil can lead to reduced crop yields, which can result in the destruction of
natural habitats for agriculture expansion. It can also lead to the use of synthetic fertilizers, which can have adverse
effects on the environment. The use of synthetic fertilizers can lead to soil erosion, water pollution, and the destruction
of natural habitats.

LITERATURE REVIEW

The importance of micronutrients in soil health and environmental sustainability has been extensively studied in recent
years. This literature review aims to provide a comprehensive analysis of the impact of micronutrients on soil
physicochemical properties and environmental sustainability. A study by Singh et al. (2018) found that micronutrients
such as zinc, iron, and copper play a crucial role in maintaining soil health and fertility. They observed that the
application of micronutrients resulted in improved soil physicochemical properties, including increased soil organic
matter, improved soil structure, and enhanced soil water-holding capacity. These improvements can lead to increased
crop yields, reduced soil erosion, and improved soil nutrient cycling, which contribute to environmental sustainability.
By Prasad et al. (2019) investigated the impact of micronutrients on soil microbial activity and found that
micronutrient application increased soil microbial diversity and activity. This increased microbial activity can lead to
improved soil nutrient availability and cycling, which can contribute to improved crop yields and reduced fertilizer
use, thus reducing the environmental impact of farming. A study by Khan et al. (2020) reported that the application
of micronutrients such as boron and molybdenum can improve plant tolerance to environmental stresses such as
drought and salinity. This improved plant tolerance can contribute to increased crop yields and reduced environmental
impact by reducing the need for irrigation and chemical inputs. A study by Singh et al. (2018) found that micronutrients
such as zinc, iron, and copper play a crucial role in maintaining soil health and fertility. They observed that the
application of micronutrients resulted in improved soil physicochemical properties, including increased soil organic
matter, improved soil structure, and enhanced soil water-holding capacity. These improvements can lead to increased
crop yields, reduced soil erosion, and improved soil nutrient cycling, which contribute to environmental sustainability.
A study by Chien et al. (2018) investigated the effect of micronutrients on soil properties and found that the application
of micronutrients, such as zinc, boron, and copper, improved soil fertility and increased crop yields. The study also
found that micronutrient application improved soil water retention and reduced soil erosion, thus contributing to
environmental sustainability. Study by Hossain et al. (2019) reported that the application of micronutrients improved
the quality of soil organic matter, which led to improved soil structure and increased soil nutrient availability. The
study also found that micronutrient application reduced the need for chemical fertilizers, contributing to environmental
sustainability by reducing the environmental impact of farming. A study by Kaur and Singh (2020) investigated the
impact of micronutrients on soil microbial communities and found that the application of micronutrients increased
soil microbial diversity and activity, which improved soil nutrient cycling and contributed to environmental
sustainability. A study by Sardans and Pefiuelas (2015) found that the application of micronutrients, such as iron, zinc,
and copper, can improve plant growth and reduce nutrient deficiencies. The study also reported that micronutrient
application can improve soil organic matter content and nutrient cycling, leading to increased soil fertility and reduced
environmental impact. Another study by Rehman et al. (2019) investigated the impact of micronutrients on soil
physicochemical properties and found that the application of micronutrients, such as boron and molybdenum,
improved soil pH, water holding capacity, and nutrient availability. The study also reported that micronutrient
application reduced the need for chemical fertilizers, thus reducing the environmental impact of farming. Furthermore,
a study by Ali et al. (2020) investigated the impact of micronutrients on soil microbial communities and found that
the application of micronutrients, such as zinc and manganese, increased soil microbial diversity and activity, leading
to improved soil nutrient cycling and environmental sustainability. A study by Zhang et al. (2017) investigated the
effects of micronutrient application on soil pH, nutrient availability, and crop yields and found that the application of
micronutrients, such as zinc, boron, and manganese, improved soil pH, increased nutrient availability, and enhanced
crop yields. The study also reported that micronutrient application reduced the need for chemical fertilizers, thus
reducing environmental impacts. By Singh et al. (2018) investigated the impact of micronutrients on soil microbial
communities and found that the application of micronutrients, such as iron and zinc, increased soil microbial biomass,
diversity, and activity, leading to improved soil nutrient cycling and environmental sustainability. Furthermore, a
study by Li et al. (2019) investigated the impact of micronutrients on soil organic matter and found that the application
of micronutrients, such as copper and zinc, increased soil organic matter content and quality, leading to improved soil
structure and nutrient availability. Finally, the literature suggests that micronutrients play a crucial role in soil health
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and environmental sustainability. The application of micronutrients can improve soil physicochemical properties,
increase crop yields, reduce soil erosion, and improve nutrient cycling. Furthermore, micronutrients can improve plant
tolerance to environmental stresses and reduce the need for chemical inputs, thus contributing to environmental
sustainability.

MATERIAL AND METHOD
The study was conducted using a combination of field experiments, laboratory analyses, and literature review. The
field experiments were conducted in different regions with varying soil types and climatic conditions.

In each experiment, soil samples were collected from the experimental plots and analyzed for their physicochemical
properties such as pH, organic matter content, cation exchange capacity, and nutrient availability. The micronutrient
status of the soil was also determined using standard analytical methods. Different levels of micronutrient fertilizers
were applied to the experimental plots based on the soil analysis and crop requirements. The crop yield and quality
were recorded, and the soil samples were analyzed again after the harvest to determine the impact of micronutrient
application on soil properties. The laboratory analyses involved the determination of soil pH, organic matter content,
cation exchange capacity, and nutrient availability. The literature review was conducted to collect information on the
impact of micronutrients on soil properties and environmental sustainability.

The data obtained from the field experiments and laboratory analyses were analyzed using statistical methods. The
results were presented in tables and graphs, and the significance of the differences was determined using analysis of
variance and Duncan's multiple range test.

RESULT AND DISCUSSION

The study aimed to analyze the impact of micronutrients on soil physicochemical properties and environmental
sustainability. The results showed that micronutrients such as iron, zinc, copper, and manganese had a significant
impact on soil pH, organic matter content, cation exchange capacity, and nutrient availability.

Iron played a vital role in regulating soil pH, and its deficiency led to soil acidification. Zinc deficiency was found to
decrease the organic matter content, while copper and manganese deficiencies led to a decrease in the cation exchange
capacity.

Furthermore, the study found that the application of micronutrients had a positive impact on crop yield and quality,
indicating their role in improving soil fertility. However, the excessive use of micronutrients may lead to
environmental pollution, affecting soil and water quality.

The study suggests that the application of micronutrients should be based on soil analysis and crop requirements to
minimize their adverse effects on the environment. Moreover, sustainable agricultural practices such as crop rotation,
intercropping, and the use of organic fertilizers should be promoted to maintain soil health and environmental
sustainability.

CONCLUSION

Micronutrients play a crucial role in maintaining soil health and environmental sustainability. They are essential for
maintaining the physicochemical properties of the soil, improving its fertility, and ensuring the growth of healthy
crops. Micronutrient deficiency in soil can lead to reduced crop yields, poor quality crops, and adverse environmental
impacts. Therefore, it is crucial to maintain a balance of micronutrients in the soil to ensure the sustainable use of
natural resources and ecological processes that support life on earth.
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