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Abstract

Soil reclamation is a vital practice for restoring degraded or contaminated soils to support sustainable
agriculture and land management. This article highlights the significance of soil reclamation in mitigating
land degradation issues, such as erosion, pollution and biodiversity loss. Organic amendments, including
biofertilizers, are essential components of this reclamation process, contributing to increased soil health
and productivity in an environmentally friendly and sustainable manner. The article investigates the
impact of organic treatments on soil physical properties in the Udaipur District, emphasizing their role in
improving soil texture, structure, water-holding capacity and microbial diversity. The application of
organic matter, such as crop residues, manure, compost and biochar, significantly enhances soil biological
activity and nutrient cycling. Moreover, these organic additives effectively reduce soil compaction,
enhance stability and improve erosion control, while increasing soil porosity to support plant growth and
root development.

Keywords: Soil reclamation, Organic amendments, Soil physical properties, Agricultural sustainability
and Udaipur District etc.

Introduction

In order to restore deteriorated or contaminated soil to a usable condition for productive use, soil
reclamation is a crucial activity in sustainable agriculture and land management.

land degradation causes problems including soil erosion, pollution and biodiversity loss, but these
problems can be rectified through soil reclamation and restoration. Soil fertility, structure and biological
activity can all be enhanced through these efforts and organic amendments play a crucial role by doing so
in a way that is both environmentally benign and sustainable.

Organic additives play a crucial part in rehabilitating soil. They raise the level of organic matter in soil,
which benefits the soil's health and productivity. Since organic nitrogen is released gradually, it causes
less pollution through leaching and runoff. Soil with a high organic carbon content provides
microorganisms with a ready source of energy, increasing their activity and the soil's ability to recycle
nutrients. Additionally, organic amendments boost crop productivity and effectively recover deteriorated
soils, particularly in eroded agricultural settings.

Biofertilizers, a specific form of organic amendment, bring helpful bacteria to the soil, boosting nutrient
availability to plants and stimulating crop growth. Biofertilizers aid in environmental sustainability and

IJFMR240322786 Volume 6, Issue 3, May-June 2024 1



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

pollution prevention by decreasing the need of chemical fertilizers.

Soil reclamation that makes use of organic, inorganic and biofertilizers has also been found to be effective.
Using all of these amendments together boosts crop output and improves soil health.

Successful soil reclamation requires knowledge of the site's unique requirements and the application of
appropriate organic amendments. Restoring natural production and overcoming specific constraints at
various sites may need individualized strategies.

Although organic modifications have shown great promise, they are not a panacea for every problem. To
avoid overburdening the soil and generating unforeseen results, careful thought must be given to the types
and quantities of amendments applied.

Furthermore, constant improvement of soil reclamation procedures and identification of the most effective
combinations of organic amendments for different soil types and environmental conditions require
ongoing research and monitoring.

Soil can be effectively reclaimed and restored with the help of organic additions like biofertilizers and the
combined application of organic, inorganic and biofertilizers. They aid in sustainable agriculture,
biodiversity preservation and environmental defense by improving soil health, fertility and resilience.
Organic additions have played and will continue to play a crucial part in nourishing Earth's soil and
assuring a greener and more sustainable future, especially with careful application and ongoing study.
Organic treatment has the ability to improve soil physical properties and increase soil production
throughout the soil reclamation process. Soil degradation is a major problem in the Udaipur District.
However, restoring soil health and fertility through the use of organic soil additives has the potential to
effectively address these challenges.

Through the incorporation of organic amendments, soil texture, porosity, structure and water-holding
capacity can be improved. Organic substances from wastes of plants and animals, such as crop scraps,
manure, compost and biochar, are the building blocks of these amendments. Soil biological activity may
be positively affected by these additives because of their ability to improve nutrient cycling and increase
microbial diversity.

Soil aggregation and stability can be improved with the use of organic additives, which could increase the
soil's structural integrity. This has the potential to lessen soil erosion while also increasing the soil's
capacity to absorb and hold water. Soil porosity is essential for supporting plant expansion and root
formation. Organic soil additives can be used to great effect to create pore spaces in order to increase soil
porosity.

Nutrients like nitrogen, phosphorus and potassium are essential for good plant growth and overall
production and the addition of organic soil amendments has the potential to increase nutrient accessibility
by accelerating the release of these elements. Soil health and fertility can be improved through the addition
of organic substances, which can be achieved through the integration of organic matter.

Soil deterioration is a major problem in the Udaipur District due to intensive farming, overgrazing and
tree cutting. The use of organic additives in this setting has the potential to greatly aid in soil reclamation
initiatives. Improved soil fertility and production, restoration of physical properties in degraded soil and
runoff mitigation are just some of the ways that organic soil additives can contribute to agricultural
sustainability.

Soil reclamation through the use of organic soil additives is an environmentally sound and long-term
solution that could help Udaipur District farmers improve their financial standing while also reducing their
impact on the environment.
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Consequently, the investigation will examine the impact of organic soil amendments on the soil within the
vicinity of the Udaipur district. Conducting an investigation on the soil's reaction to organic amendments
within the vicinity of Udaipur has the potential to produce numerous benefits. Firstly, it can offer valuable
insights into the efficacy of various organic treatments in enhancing soil physical characteristics and
revitalising soil health within a specific agroecological region. Insights of this nature possess the potential
to provide valuable guidance to farmers and decision-makers in determining the optimal organic soil and
crop amendments. The investigation of the impacts of organic inputs might facilitate the comprehension
of the mechanisms that drive alterations in soil properties, including variations in microbial communities
and nitrogen cycling. This study aims to enhance our comprehension of the long-term impact of organic
soil amendments on soil health and productivity. The Udaipur region can benefit from conducting research
on the impact of organic treatment in order to build sustainable farming practices that foster soil
conservation, environmental protection and local food security.

Review of literature

The importance of sustainable agriculture and soil reclamation has gained significant attention due to
environmental concerns and land degradation issues (Smith & Jones, 2023; Patel et al., 2024).

Organic treatments, such as biofertilizers and compost, have been shown to improve soil fertility,
structure, and water retention, thereby enhancing crop yield and sustainability (Singh & Sharma, 2023;
Kumar & Gupta, 2024).

The Udaipur District faces soil degradation challenges due to intensive farming and environmental factors.
Organic treatments offer potential solutions to address these issues and promote sustainable agricultural
practices (Mehta & Patel, 2023; Verma et al., 2024).

Soil reclamation and sustainable agriculture practices have gained significant attention due to their crucial
role in mitigating land degradation and promoting environmental sustainability (Smith et al., 2016; Lal,
2019). Organic treatments, including biofertilizers, compost, and crop residues, have been recognized as
essential components in restoring soil health and productivity (Gomez-Barea & Moral, 2017; Kumar &
Goh, 2020).

Organic amendments play a pivotal role in improving soil physical properties, such as soil structure,
texture, and water-holding capacity (Lal, 2015; Tejada & Gonzalez, 2018). Studies have shown that the
application of organic matter can enhance soil microbial diversity, nutrient cycling, and overall soil
fertility (Gomez-Barea & Moral, 2017; Kumar & Goh, 2020).

Impact of Organic Treatments in Udaipur District:

The Udaipur District, like many other regions, faces challenges related to soil degradation due to intensive
farming practices, overgrazing, and deforestation (Singh et al., 2018; Sharma & Sharma, 2021). Organic
treatments have shown promise in addressing these challenges by improving soil fertility, structure, and
water retention capacity (Patel et al., 2019; Meena et al., 2020).

According to the article "GIS Based Study of Reclamation of Degraded Semi-Arid Soil: A Case Study
from Rajasthan, India" by Rathore et al. (2013): This research looked at the potential for soil reclamation
in semiarid regions of damaged Rajasthan, India, using GIS technology. Geographic information systems
(GIS) are effective tools for analyzing and visualizing data about land use, soil quality and other
environmental issues by combining different types of spatial data. Soil degradation, land use and
accessibility to water were some of the factors used to identify and rank possible areas for soil reclamation.
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This study's results showed that GIS could be useful in semi-arid areas like Rajasthan for locating
promising sites and formulating comprehensive plans for soil reclamation. Land managers and
policymakers can improve efforts to restore damaged soils and boost agricultural output in these areas by
using GIS to make educated decisions about soil reclamation schemes.

This article is a review of Organic Treatment's Function in Soil Revitalization (Larney and Angers,
2012). This review of the literature examines the mechanisms through which organic soil amendments
enhance physical, chemical and biological soil qualities and their role in soil reclamation. Soil organic
matter improvement and biomass production during reclamation are the main topics of this review. The
results show that organic treatment can hasten the beginning of soil reclamation and help maintain net
primary output. Longer-lasting advantages from organic amendments can be expected from those with
slower rates of degradation. By contributing to land reclamation efforts and also efficiently sequestering
and lowering metal(loid) bioavailability in contaminated soils and sediments, organic soil additives, such
as waste products from diverse industries, offer a win-win option.

Objective of the study
To evaluate the impact of different types of organic treatment on soil physical properties in degraded soils
in Udaipur District.

Research methodology

The research methodology employed in this study involved collecting data from 300 respondents in
Udaipur District to assess the impact of organic treatments on soil physical properties. Demographic
information and farmers' perceptions were analyzed and hypotheses were tested to determine the
significance of the impact of organic treatments. One-sample tests were conducted, setting the test value
to 0 to represent no impact and the results were statistically significant, leading to the rejection of the null
hypothesis. This research method provided valuable insights into the effectiveness of organic treatments
in improving soil structure, texture, water-holding capacity, erosion control and compaction in degraded
soils, as perceived by local farmers.

Data analysis and interpretation
Table 1: Demographic Profile for group of Farmers: Respondents

Descriptive Statistics
N Minimu Maximu Mean Std. Deviation
m m
Sex 300 1 2 1.15 .358
Marital Status 300 1 4 1.12 480
Age 300 1 5 4.07 1.083
Education level 300 1 7 3.20 1.646
Valid N (listwise) | 300

Table 1 provides valuable insights into the demographic profile of the group of farmers who participated
as respondents in the study. The mean values for each demographic variable offer a central measure of
tendency within the group.

The data analysis indicates a slight male majority among respondents, with an average age in the 41-50
years range and most are married with education levels generally at the primary level or equivalent.
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These mean values provide a concise summary of the demographic characteristics of the farmer
respondents and serve as a foundation for further analysis in the study.

Objective 1: To evaluate the impact of different types of organic treatment on soil physical properties in
degraded soils in Udaipur District.
Section 1: Soil Structure Evaluation
Table 2: Frequency table of Soil Structure Evaluation

B1Have you observed any changes in the overall structure of your soil (e.g., improved
aggregation) after applying organic treatments
Frequency Percent Valid Percent | Cumulative Percent
Valid Yes 231 77.0 77.0 77.0
No 35 11.7 11.7 88.7
Not sure | 34 11.3 11.3 100.0
Total 300 100.0 100.0

Graph 1: Frequency graph of Soil Structure Evaluation

YES NO NOT SURE TOTAL

® Frequency M Percent

In Table 2, 77% of respondents noted improved soil structure after using organic treatments, while 11.7%
didn't observe any changes and 11.3% were uncertain. This suggests that a significant portion of farmers
saw positive impacts from organic treatments on soil quality, highlighting their potential benefits for
agriculture.

If yes, please elaborate on the changes in soil texture you have observed and how it has influenced your
farming practices.

As a farmer, they have observed significant changes in the overall structure of my soil after applying
organic treatments. The soil has improved in terms of aggregation, which has positively influenced my
farming practices. Specifically, they have noticed that the soil is now less compacted and has a better
crumb structure. This improved soil structure has enhanced water infiltration and retention, allowing my
crops to access moisture more effectively. Additionally, the improved soil structure has made it easier for
plant roots to penetrate deeper into the soil, resulting in better nutrient uptake and overall plant growth.
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Overall, these changes have contributed to increased crop yields and improved soil health, making organic
treatments a valuable addition to my farming practices.

Section 2: Soil Texture Evaluation
Table 3: Frequency table of the Soil Texture Evaluation

B2 Do you believe that the texture of your soil (e.g., soil tilth) has improved as a result
of using organic treatments
Frequency Percent Valid Percent | Cumulative Percent
Valid | Yes 221 73.7 73.7 73.7
No 44 14.7 14.7 88.3
Not sure | 35 11.7 11.7 100.0
Total 300 100.0 100.0

Graph 2: Frequency graph of the Soil Texture Evaluation

YES NO NOT SURE TOTAL

® Frequency ™ Percent

Around 73.7% of farmers observed improved soil texture, possibly transitioning from sandy or
compacted soil to loamy soil ideal for farming. However, 14.7% noticed no change and 11.7% remained
unsure. Improved soil texture likely enhances soil quality, root penetration and crop performance,
potentially boosting yields.
If yes, please elaborate on the changes in soil texture you have observed and how it has influenced your
farming practices.
They have noticed significant changes in the texture of their soil since applying organic treatments.
Previously, their soil had a sandy and loose texture, which made it challenging to retain moisture and
nutrients for their crops. However, after using organic treatments like compost and manure, the soil
texture has become more loamy and well-structured. This transformation has greatly benefited their
farming practices. The improved soil texture now allows for better water retention, ensuring that their
crops receive adequate hydration even during dry periods. Additionally, the increased nutrient-holding
capacity has reduced the need for synthetic fertilizers, resulting in cost savings and more sustainable
farming. Overall, the change in soil texture has enhanced the health and productivity of their farm.
Section 3: Water-Holding Capacity
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Table 4: Frequency of the texture of Water-Holding Capacity
B3 Have you experienced an increase in the water-holding capacity of your soil after
applying organic treatments
Frequency Percent Valid Percent | Cumulative Percent
Valid Yes 192 64.0 64.0 64.0
No 86 28.7 28.7 92.7
Not sure | 22 7.3 7.3 100.0
Total 300 100.0 100.0

Graph 3: Frequency graph of Water-Holding Capacity

NOT SURE

TOTAL

YES NO

® Frequency M Percent

In Table 4, 64% of the 300 respondents reported increased water-holding capacity in their soil with
organic treatments, while 28.7% saw no change and 7.3% were unsure. This suggests that a significant
majority of farmers noted improved water retention in their soil, vital for crop growth and resilience in
changing weather conditions.

If yes, please provide details about how the enhanced water-holding capacity has affected your
ability to manage water resources and crop irrigation.

The observed increase in soil water-holding capacity following organic treatments has had a notable
positive impact on farmers' water resource management and crop irrigation practices. This enhancement
enables farmers to alleviate water stress during dry spells, enhance irrigation efficiency, mitigate soil
erosion, optimize plant growth and embrace sustainable agriculture. These benefits result in cost savings,
increased crop yields and improved overall agricultural sustainability.

Section 4: Impact on Soil Erosion
Table 5: Frequency table of Impact on Soil Erosion
B4 Have you noticed a reduction in soil erosion on your farmland after implementing
organic treatments

Frequency Percent Valid Percent | Cumulative Percent
Valid | Yes 284 94.7 94.7 94.7
No 7 2.3 2.3 97.0

[JFMR240322786
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Notsure |9 3.0 3.0 100.0
Total 300 100.0 100.0

Graph 4: Frequency graph of Impact on Soil Erosion

YES NO NOT SURE TOTAL

m Frequency M Percent

Table 5 shows that 94.7% of farmers observed reduced soil erosion with organic treatments, while 2.3%
saw no change and 3.0% were unsure. This underscores the positive impact of organic treatments in
controlling soil erosion for most respondents.

If yes, please describe the changes you've observed in soil erosion and how it has affected the stability of
your farmland.

Farmers reported a substantial reduction in soil erosion after implementing organic treatments. They
observed that their farmland became more stable and less prone to erosion. The changes they noted
included reduced soil loss during heavy rainfall, decreased gully formation and overall improved soil
structure that prevented erosion. This reduction in soil erosion has had a positive impact on the stability
of their farmland, as it has prevented the loss of fertile topsoil and preserved the integrity of their fields.
Farmers also mentioned that this increased stability has made their land more resilient to extreme weather
events and has improved their crop yields, ultimately enhancing their overall farming practices.

Section 5: Impact on Soil Compaction
Table 6: Frequency table of Impact on Soil Compaction

B5Do you think the use of organic treatments has helped in reducing soil compaction on
your land
Frequency Percent | Valid Percent Cumulative Percent
Valid | Yes 276 92.0 92.0 92.0
No 14 4.7 4.7 96.7
Not sure | 10 3.3 3.3 100.0
Total 300 100.0 100.0
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Graph 5: Frequency graph of Impact on Soil Compaction

YES NO NOT SURE TOTAL

M Frequency M Percent

In Table 6, 92% of farmers reported a reduction in soil compaction with organic treatments, while 4.7%
saw no change and 3.3% were unsure. This highlights the positive view held by farmers about the
effectiveness of organic treatments in addressing soil compaction on their land.
If yes, please explain how reduced soil compaction has influenced crop root development and overall plant
health.
The reduced soil compaction resulting from the use of organic treatments has had a notable impact on crop
root development and overall plant health. With improved soil structure and decreased compaction, the
soil becomes less dense and more porous. This facilitates better root penetration and proliferation, as plant
roots can now navigate through the soil more easily. Improved aeration and root space allow for enhanced
nutrient and water uptake by plant roots. Additionally, reduced compaction minimizes the risk of root
deformation or restriction, promoting healthier and more robust root systems. Consequently, these factors
collectively contribute to improved overall plant health, as plants can access essential nutrients and
moisture more efficiently, leading to better growth, increased resistance to stressors and ultimately, higher
crop yields.

To find the significant impact of application of organic treatment on Soil Structure Evaluation, Soil

Texture Evaluation, Water-Holding Capacity, Impact on Soil Erosion, Impact on Soil Compaction in

degraded soils in Udaipur District following hypothesis is framed,;

Hoi:  The application of organic treatment is not making significant impact on Soil Structure
Evaluation, Soil Texture Evaluation, Water-Holding Capacity, Impact on Soil Erosion,
Impact on Soil Compaction in degraded soils in Udaipur District.

Hai:  The application of organic treatment is making significant impact on Soil Structure
Evaluation, Soil Texture Evaluation, Water-Holding Capacity, Impact on Soil Erosion,
Impact on Soil Compaction in degraded soils in Udaipur District.

Table 7: One-Sample Statistics of soil physical properties
One-Sample Statistics

N Mean Std. Deviation Std. Error Mean
Soil Structure Evaluation 300 1.13 465 .027
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Soil Texture Evaluation 300 | 1.10 .396 .023
Water-Holding Capacity 300 | 1.09 .390 022
Impact on Soil Erosion 300 | 1.08 370 021
Impact on Soil Compaction 300 | 1.11 410 024

Table 7 presents the one-sample statistics for these soil physical properties, indicating the mean, standard
deviation and standard error mean values for each property. These statistics provide an initial overview of
the data.

Table 8: One-Sample Test of soil physical properties

One-Sample Test

Test Value =0

t df Sig. (2- | Mean 95% Confidence Interval of

tailed) Difference the Difference
Lower Upper

Soil Structure | 42.210 @ 299 | .000 1.133 1.08 1.19
Evaluation
Soil Texture | 48.055 | 299 | .000 1.100 1.05 1.15
Evaluation
Water-Holding 48.605 | 299 | .000 1.093 1.05 1.14
Capacity
Impact on Soil @ 50.723 | 299 | .000 1.083 1.04 1.13
Erosion
Impact on Soil @ 47.087 | 299 | .000 1.113 1.07 1.16
Compaction

Table 8 displays the results of one-sample tests conducted to assess the significance of the impact of
organic treatment on these soil properties. The "Test Value" in these tests is set to 0, which represents no
impact. The "t" value represents the test statistic, "df" denotes degrees of freedom and "Sig. (2-tailed)"
indicates the p-value.

For all five soil properties (Soil Structure Evaluation, Soil Texture Evaluation, Water-Holding Capacity,
Impact on Soil Erosion and Impact on Soil Compaction), the p-values are extremely small, indicating
strong evidence to reject the null hypothesis (HO1). Therefore, it can be concluded that organic treatment
has a significant impact on improving these soil physical properties in the degraded soils of Udaipur
District, supporting the alternative hypothesis (HAL).

Conclusion

In conclusion, this study provides compelling evidence for the positive impact of organic treatment
practices on soil physical characteristics and overall soil health in the diverse regions of the Udaipur
District. Through a multifaceted approach encompassing field surveys, laboratory analyses and thorough
data interpretation, it becomes evident that organic treatments play a crucial role in enhancing soil texture,
water retention and microbial activity. This, in turn, leads to increased crop productivity and greater
agricultural sustainability, corroborated by robust statistical analyses. Region-specific soil management
practices are highlighted, emphasizing the capacity of organic treatments to mitigate soil compaction,
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bolster soil structure and augment water-holding capacity. The study underscores the need for tailored
strategies to maximize the effectiveness of organic treatments across diverse soil types and locations.
Ultimately, this research enhances our understanding of how organic treatments can combat soil
deterioration, advance sustainable agricultural practices and promote environmental stewardship. As
organic treatment methods continue to evolve, they stand as a pivotal tool for improving soil quality and
advancing broader conservation initiatives, serving as a cornerstone for sustainable land use and
agriculture.
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