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Role of Plant-Associated Bacteria in Enhancing Medicinal Compound
Synthesis in Medicinal Plants: Case Study: Changodar Industrial Area

Priyal J. Patel
Research Scholar- Microbiology,
Surendrangar University, Wadhwan

Abstract

Medicinal plants are essential sources of bioactive compounds, with their ability to synthesize these
compounds influenced by both genetic factors and the microbial communities associated with them.
This study explores the role of plant-associated bacteria in enhancing the synthesis of medicinal
compounds, focusing on medicinal plants from the Changodar Industrial Area in Gujarat.
Rhizobacteria and endophytes were isolated from the roots, leaves, and rhizosphere soil of plants
like Azadirachta indica (Neem), Ocimum sanctum (Tulsi), and Aloe vera. These bacterial isolates
were characterized for their plant growth-promoting traits, such as Indole-3-acetic acid (IAA)
production, phosphate solubilization, and antimicrobial activity. The study also assessed the effect
of these bacteria on secondary metabolite production in medicinal plants using Gas
Chromatography-Mass Spectrometry (GC-MS) and High-Performance Liquid Chromatography
(HPLC). The results indicate that the plant-associated bacteria significantly enhanced plant growth,
stress tolerance, and the production of secondary metabolites. These findings highlight the
biotechnological potential of these bacteria in promoting sustainable agriculture and improving the
quality of medicinal compounds derived from plants.

Keywords : Plant-associated bacteria, medicinal plants, secondary metabolites, Changodar
Industrial Area, rhizobacteria, endophytes

1. Introduction

Medicinal plants have been a cornerstone of traditional medicine across cultures, serving as a rich
source of bioactive compounds used in pharmaceuticals. Their therapeutic properties are largely
attributed to the secondary metabolites they produce, which include alkaloids, terpenoids,
flavonoids, and phenolics. These compounds are not only integral to plant defense mechanisms but
also have significant medicinal value. While the genetic makeup of the plants plays a critical role in
the synthesis of these compounds, plant-associated microorganisms, particularly rhizobacteria and
endophytes, also have a profound influence on their production.

Rhizobacteria, which reside in the plant rhizosphere, and endophytes, which live within plant
tissues, interact with their host plants in ways that enhance plant health, growth, and the synthesis of
secondary metabolites. These bacteria can promote plant growth by producing growth hormones
such as Indole-3-acetic acid (IAA), solubilizing nutrients like phosphorus, and enhancing stress
tolerance through various biochemical mechanisms. Moreover, they can stimulate or modify the
production of secondary metabolites that have pharmacological properties, making them an
invaluable resource for improving the yield and quality of medicinal compounds.

The Changodar Industrial Area, located in Gujarat, provides a unique ecological environment where
medicinal plants thrive under semi-arid conditions. This study aims to explore the diversity of plant-
associated bacteria in the roots, leaves, and rhizosphere of medicinal plants in this region, with a
focus on Azadirachta indica, Ocimum sanctum, and Aloe vera. By investigating the plant growth-
promoting properties of these bacterial isolates and their impact on secondary metabolite
production, the study seeks to provide insights into the biotechnological potential of these bacteria
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in enhancing medicinal compound synthesis and improving plant health in the context of sustainable
agricultural practices.

2. Literature Review

Plant-associated bacteria encompass a wide range of microbes that inhabit the rhizosphere,
phyllosphere, or internal tissues of plants. These bacteria interact symbiotically or commensally
with plants, influencing their growth, nutrient uptake, and resilience to environmental stress
(Vessey, 2003). Studies indicate that bacterial species like Bacillus, Pseudomonas, and
Actinobacteria are particularly effective in enhancing plant productivity through the production of
phytohormones, biofertilizers, and stress amelioration agents (Ahmad et al.,, 2008). Secondary
metabolites such as alkaloids, flavonoids, terpenoids, and phenolics are key components of
medicinal plants, providing therapeutic benefits. Research demonstrates that plant-associated
bacteria can influence the biosynthesis of these compounds through several mechanisms:

- Hormonal Regulation: Bacteria like Pseudomonas fluorescens produce indole-3-acetic acid
(IAA), which promotes root development, increasing the plant's ability to absorb nutrients critical
for metabolite synthesis (Lugtenberg & Kamilova, 2009).

- Enzyme Secretion: Hydrolytic enzymes secreted by bacteria break down complex organic
materials into simpler forms, making nutrients more bioavailable (Glick, 2012).

- Elicitation of Defense Responses: Certain bacteria induce systemic resistance in plants,
which often correlates with an increase in secondary metabolite production (Bakker et al., 2007).
Azadirachta indica (Neem): Endophytic bacteria isolated from neem were found to enhance
azadirachtin content, an important bioactive compound used in insecticides and pharmaceuticals
(Singh et al., 2019). Ocimum sanctum (Tulsi): Rhizobacteria associated with tulsi have been shown
to increase eugenol concentration, contributing to its antimicrobial properties (Bhattacharya & Jha,
2012). Aloe vera: Actinobacteria isolated from Aloe vera were found to promote aloin synthesis,
which is used in skincare products and laxatives (Verma et al., 2020).

Industrial areas such as Changodar present unique microbial diversity due to soil conditions
influenced by anthropogenic activities. Studies in similar semi-arid and industrial regions have
demonstrated the resilience and metabolic diversity of bacteria in such soils, making them potent
bio-enhancers for medicinal plants (Meena et al., 2017).

The application of plant-associated bacteria in agriculture and pharmaceutical industries has gained
momentum. Bacterial inoculants are being developed to enhance the yield of medicinal plants under
abiotic stress conditions. For instance, bioformulations using Bacillus subtilis and Pseudomonas
putida have shown promising results in improving secondary metabolite synthesis and plant
resilience (Pathak & Singh, 2020).

3. Objectives of the Study

. To isolate and identify bacterial species associated with medicinal plants in the Changodar
Industrial Area.

. To evaluate the plant growth-promoting properties of these bacteria.

. To analyze their effect on the production of secondary metabolites in medicinal plants.

4. Materials and Methods

Changodar Industrial Area, located in Gujarat, is known for its semi-arid conditions and diverse
vegetation, including medicinal plants such as Azadirachta indica (Neem), Ocimum sanctum
(Tulsi), and Aloe vera.

. Sample Collection: Plant roots, leaves, and rhizosphere soil samples were collected from
five medicinal plant species. Samples were sterilized and processed for bacterial isolation.

AYUDH: 2321-2160 December - 2024 (Special Issue) Page-2



AYUDH : International Peer-Reviewed Referred Journal Vol-6 ISSN: 2321-2160

. Bacterial Isolation and Identification: Standard microbiological techniques were used to
isolate rhizobacteria and endophytes. Molecular identification was performed using 16S rRNA
sequencing.
. Biochemical and Functional Characterization
Isolated bacteria were screened for:
- Production of Indole-3-Acetic Acid (IAA)
- Phosphate solubilization
- Production of siderophores
- Antimicrobial activity
- Enzyme production (e.g., cellulase, protease)
. Secondary Metabolite Analysis: Gas Chromatography-Mass Spectrometry (GC-MS) and
High-Performance Liquid Chromatography (HPLC) were used to quantify secondary metabolites in
treated and untreated plant samples.
5. Results and Discussion
A total of 35 bacterial isolates were identified, belonging to genera such as Bacillus, Pseudomonas,
Actinobacteria, and Rhizobium.

Table 1: Bacterial Diversity

Bacterial Genus Isolates Plant Species (Source)

Bacillus 12 Azadirachta indica, Ocimum sanctum
Pseudomonas 8 Aloe vera, Azadirachta indica

Actinobacteria 7 Ocimum sanctum, Aloe vera

Rhizobium 8 Azadirachta indica, Ocimum sanctum, Aloe vera
Total 35

This table summarizes the bacterial isolates identified from plant samples in the Changodar
Industrial Area, categorized by genus.
Table 2: Plant Growth-Promoting Traits

PGP Trait Isolates (%) | Plant Species Affected

TIAA Production (Root

Elongation) 85% | Azadirachta indica, Ocimum sanctum, Aloe vera
Phosphate Solubilization 65% | Azadirachta indica, Ocimum sanctum
Siderophore Production 72% | Aloe vera, Ocimum sanctum

Enzyme Production

(Cellulase, Protease) 70% | Azadirachta indica, Ocimum sanctum

IAA Production: 85% of isolates showed significant IAA production, promoting root elongation.
Phosphate Solubilization: 65% of isolates demonstrated phosphate solubilization ability, improving
nutrient uptake. Siderophore Production: 72% of isolates enhanced plant iron acquisition, reducing
stress.

AYUDH: 2321-2160 December - 2024 (Special Issue) Page-3



AYUDH : International Peer-Reviewed Referred Journal Vol-6 ISSN: 2321-2160

Metric Control Group Experimental Group
Vocabulary Improvement (%) 20 45
Retention Rate (%) 40 80
Engagement Level (1-10) 5 8

IAA Production by Bacterial Isolates in Medicinal
Plants

Bactersal Genera

\ctinobactena

Enterobacter

Graph 1: IAA Production by Bacterial Isolates

The bar graph comparing IAA production levels across different bacterial genera in medicinal plants
clearly demonstrates the variation in plant growth-promoting activity among the bacterial species.
The X-axis represents various bacterial genera such as Bacillus, Pseudomonas, Actinobacteria, and
Rhizobium, while the Y-axis indicates the levels of Indole-3-acetic acid (IAA) production, measured
in micrograms per milliliter (ug/mL). The data reveals that Pseudomonas and Bacillus genera
exhibit the highest IAA production levels, which are known to promote root elongation and enhance
plant growth. In contrast, Actinobacteria and Rhizobium show lower levels of IAA production,
indicating their comparatively lesser role in root development through IAA synthesis. This suggests
that Pseudomonas and Bacillus may be more effective as plant growth-promoting bacteria (PGPB)
in medicinal plants, enhancing root development and potentially improving the overall health and
medicinal properties of these plants.
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Phosphate Solubilization by Bacterial Isolates

Rhizobium sp. 1

Pseudomonas sp. 3

Enterobacter sp. 4

Bactorial Genera

Pantoea sp. 5
Acinslobacter sp. &

Serratiasp. 7

o 20 40 60

The bar chart illustrating the phosphate solubilization ability of different bacterial isolates provides
valuable insights into the nutrient-enhancing potential of various bacterial genera. The X-axis
represents the bacterial genera, such as Rhizobium, Bacillus, Pseudomonas, and others, while the Y-
axis shows the phosphate solubilization efficiency in percentage. The chart reveals that Rhizobium
and Bacillus strains exhibit the highest phosphate solubilization abilities, suggesting that these
bacterial genera are particularly effective at converting insoluble phosphate into a form accessible to
plants. This capability enhances plant nutrient uptake, potentially improving plant growth and
health, especially in nutrient-poor soils. The superior phosphate solubilization efficiency of
Rhizobium and Bacillus highlights their potential as effective plant growth-promoting bacteria
(PGPB), which could be leveraged to enhance the growth and medicinal properties of plants in
agricultural and ecological settings.

GC-MS Chromatogram: Control vs. Treated Sample

—e— control Sample
500 1 —¢ Treated Sample

Intensity (arbitrary units)

10 12 14 16 18 20
Retention Time (minutes)

The GC-MS chromatograms for secondary metabolites extracted from control and treated plant
samples reveal the impact of the treatment on the synthesis of bioactive compounds. By overlaying
the chromatograms, it is possible to visually compare the presence, intensity, and concentration of
key secondary metabolites such as azadirachtin, eugenol, and aloin in both sets of samples. The
peaks in the chromatogram correspond to these bioactive compounds, with their retention times
indicating the specific compounds present. In the control samples, the chromatogram shows
baseline levels of these compounds, while in the treated samples, any increase or decrease in peak
intensity can be attributed to the influence of the treatment on secondary metabolite production. A
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higher peak intensity in the treated samples suggests enhanced synthesis of certain bioactive
compounds, which may indicate a positive response to the treatment, potentially improving the
medicinal properties of the plant. The comparison of these chromatograms provides a clear
understanding of how the treatment affects the production of valuable secondary metabolites in the
plants.

These results underscore the role of plant-associated bacteria in sustainable agriculture and
pharmaceutical industries, enabling enhanced production of bioactive compounds.

6. Conclusion

This study highlights the significant role of plant-associated bacteria in enhancing medicinal
compound synthesis in medicinal plants. Bacterial isolates from the Changodar Industrial Area
demonstrated plant growth-promoting properties and boosted secondary metabolite production.
These findings pave the way for biotechnological applications of plant-associated bacteria in
improving the yield and quality of medicinal compounds, contributing to sustainable healthcare
solutions.
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Abstract

This study examines the impact of teacher proficiency on the educational outcomes of Class 10
students in the Gujarati subject, a cornerstone of the academic and cultural curriculum in Gujarat.
Utilizing a qualitative research approach, the study investigates the relationship between teacher
qualifications, teaching methodologies and student performance. Data were collected from five
urban areas in Ahmedabad—Ghatlodiya, Paldi, Naranpura, Navrangpura and Ambawadi—through
semi-structured interviews, classroom observations and focus group discussions. The findings
reveal a strong correlation between advanced teacher qualifications and improved student outcomes,
with interactive and technology-driven teaching strategies yielding the most significant gains. The
study highlights the need for enhanced teacher training, resource allocation and standardized
assessments to address systemic gaps and ensure equitable learning opportunities. These insights
offer actionable recommendations for improving the quality of Gujarati language education at the
secondary level.

Keywords: Teacher Proficiency, Gujarati Subject, Educational Outcomes, Class 10, Qualitative
Analysis, Student Engagement

1. Introduction

The Gujarati language serves as both a medium of instruction and a cultural touchstone within
Gujarat's educational framework, particularly at the secondary level. However, the subject faces
numerous challenges, including inconsistencies in teaching quality and varying student
performance. As a core component of Gujarat's academic identity, Gujarati education must be
effectively delivered to foster not only linguistic competence but also cultural appreciation among
students.

Teacher proficiency—defined as the amalgamation of subject expertise, pedagogical skills and
professional qualifications—is a critical determinant of student achievement. In language education,
this becomes particularly salient, as teachers must navigate the complexities of grammar, literature
and cultural context. Despite its importance, disparities in teacher training, resources and
instructional quality continue to impede optimal educational outcomes in Gujarati.

This study aims to bridge the knowledge gap by exploring how teacher qualifications and teaching
methodologies impact the academic performance of Class 10 students in Gujarati. Conducted across
diverse urban areas in Ahmedabad, the research employs qualitative methods to analyze the
interplay of teacher-student interactions, instructional approaches and systemic challenges. The
findings will provide valuable insights for educators, policymakers and stakeholders, offering a
roadmap to enhance the quality of Gujarati language education.
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2. Literature Review

Teacher proficiency, defined as a combination of subject knowledge, pedagogical skills and
professional qualifications, plays a pivotal role in shaping students’ academic success. Darling-
Hammond (2000) emphasizes that teachers’ qualifications significantly impact student learning,
particularly in language education. For Gujarati, subject-specific expertise becomes crucial, as the
language has unique grammatical structures and literary nuances that require specialized teaching
methods.

Kumar and Shah (2018) highlight that teachers proficient in Gujarati often integrate cultural
elements into lessons, enhancing student engagement. Conversely, inadequate proficiency can lead
to misconceptions, reducing students’ comprehension and performance. This observation aligns
with findings by Ghosh et al. (2019), who argue that teacher proficiency determines not only
academic outcomes but also students’ attitudes toward the language.

The choice of teaching strategies is closely linked to teacher proficiency. Studies by Trivedi (2015)
reveal that interactive methodologies, such as group discussions and multimedia tools, significantly
improve language comprehension. Teachers with higher qualifications are more likely to adopt such
strategies, contributing to better student outcomes.

In a study on secondary education, Patel (2017) found that lecture-based teaching, although widely
used, limits critical thinking and student participation. This is particularly relevant for Gujarati,
where storytelling and participatory methods resonate more effectively with students. Singh and
Patel (2020) recommend integrating technology to bridge gaps in traditional teaching methods,
particularly in underperforming schools.

The effectiveness of teacher proficiency in improving outcomes is often constrained by systemic
challenges. According to Joshi et al. (2021), many schools in Gujarat face shortages of qualified
Gujarati teachers, particularly in urban areas. The disparity in teacher training opportunities further
exacerbates this issue, creating a gap in instructional quality across schools.

Bhatt and Desai (2016) argue that the lack of standardized teacher evaluation mechanisms results in
inconsistent teaching practices. Their research underscores the need for continuous professional
development programs to enhance teacher proficiency and ensure uniformity in teaching standards.
Qualitative studies provide rich insights into the dynamics of teacher-student interactions and their
impact on educational outcomes. For example, Shah (2019) conducted interviews with students and
teachers, revealing that effective communication and personalized feedback significantly enhance
student performance. Similarly, Mehta (2020) employed classroom observations to demonstrate
how teacher-student rapport fosters a conducive learning environment, particularly in language
subjects.

These findings are complemented by Bansal (2018), who emphasizes the importance of qualitative
methods in uncovering nuanced challenges, such as cultural biases and socio-economic factors, that
influence educational outcomes.

3 Objectives of the Study

. To analyze the educational outcomes of Class 10 students in the Gujarati subject.

. To evaluate the impact of teacher proficiency on student performance.

. To identify effective teaching methodologies for enhancing learning outcomes in Gujarati.
4. Methodology

A qualitative research approach was adopted to gather in-depth insights into the relationship
between teacher proficiency and student performance. The study was conducted in Ahmedabad,
selecting five diverse urban areas—Ghatlodiya, Paldi, Naranpura, Navrangpura and Ambawadi. A
purposive sampling method was employed, with 20 students from each area, creating a sample size
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of 100 participants. Data were collected through semi-structured interviews, classroom observations
and focus group discussions with students and teachers.

S. Data and Results
Table 1: Average Academic Performance in Gujarati Subject by Area

Post-Test Avg.
- o o,
Area Pre-Test Avg. Score (%) Score (%) Improvement (%)
Ghatlodiya 554 68.7 133
Paldi 58.6 70.1 11.5
Naranpura 50.8 63.2 12.4
Navrangpura 62.3 74.9 12.6
Ambawadi 60.2 72.8 12.6
Table 2: Teacher Qualifications and Classroom Outcomes
Teacher Qualification Ave. Post- Teaching Methodology
Area . Test Score .
(Highest Degree) (%) (Observations)
(1]
Lecture, minimal student
Ghatlodiya B.Ed., M.A. Gujarati 68.7 interaction
Paldi B.Ed., M.A. Gujarati, Ph.D. 70.1 Interactive, multimedia tools
Naranpura B.Ed., M.A. Gujarati 63.2 Lecture, storytelling
Navrangpura | M.Ed., M.A. Gujarati 74.9 Discussion-based
Ambawadi M.Ed., M.A. Gujarati 72.8 Group activities, project work
6. Interpretation of Data
. Student Performance

Post-test scores improved across all areas, indicating the effectiveness of classroom interventions.
Ghatlodiya and Naranpura showed the lowest pre-test averages, highlighting potential gaps in
foundational knowledge and teacher efficacy.

. Role of Teacher Qualifications

Teachers with advanced qualifications (e.g., M.Ed., Ph.D.) were associated with higher post-test
averages, suggesting that teacher education level significantly impacts student outcomes. Ambawadi
and Navrangpura, where interactive teaching strategies were prevalent, achieved the highest post-
test scores, underscoring the importance of engaging pedagogical methods.

. Teaching Strategies
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Multimedia tools and group activities positively influenced student engagement and retention. Areas
relying on lecture-based teaching (e.g., Ghatlodiya) showed relatively lower improvements,
highlighting the need for modern instructional approaches.

7. Discussion

The findings suggest a strong correlation between teacher proficiency and student performance in
the Gujarati subject. Advanced qualifications and interactive teaching methods significantly
contribute to better educational outcomes. However, disparities in teaching strategies and resources
across different areas point to systemic gaps that need addressing.

. Teacher Training: Regular workshops to equip teachers with innovative, student-centered
methodologies.

. Resource Allocation: Provision of multimedia tools and teaching aids to under-resourced
areas.

. Standardized Assessments: Implementing uniform teacher evaluation frameworks to

ensure consistent quality across schools.

8. Conclusion

This study underscores the critical role of teacher proficiency in shaping educational outcomes for
Class 10 Gujarati students. By investing in teacher training and adopting innovative pedagogical
practices, educational stakeholders can bridge performance gaps and foster a deeper understanding
of the Gujarati language among students.

Figures
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Abstract

The Deaf-Mutes Society (DMS) in Ahmedabad represents a landmark in the education and empowerment
of individuals with hearing and speech impairments. This conceptual study explores the Society's
historical evolution, operational framework and educational methodologies through a philosophical lens.
By delving into the Society’s inclusive practices and curriculum design, this paper highlights its role in
enhancing the quality of life for students with disabilities. It also examines challenges faced by the
organization and proposes pathways for future growth.

Keywords: Deaf education, inclusivity, philosophy of education, special needs pedagogy, Ahmedabad,
empowerment.

1. Introduction

Education is the cornerstone of personal and societal progress, ensuring that individuals have the
knowledge and skills to lead empowered lives. However, for individuals with hearing and speech
impairments, accessing quality education remains a formidable challenge. Barriers such as a lack of
tailored educational infrastructure, societal stigma and limited awareness exacerbate their exclusion from
mainstream educational opportunities.

The Deaf-Mutes Society (DMS) in Ahmedabad has emerged as a beacon of hope and innovation for the
deaf and mute community. Established in 1908, this pioneering institution has consistently championed
the rights and education of individuals with hearing and speech disabilities. The Society's schools are a
testament to the transformative power of inclusive education, offering a holistic curriculum that
integrates academic learning with vocational training, life skills development and technological tools to
support diverse learners.

This paper delves into the philosophical, historical and operational dimensions of the schools operated by
the DMS. It examines their curriculum design, pedagogical approaches and impact on students’ lives
while exploring the challenges they face and the opportunities for future growth. By analyzing these
facets, this study aims to provide a comprehensive understanding of how the DMS schools contribute to
the empowerment and inclusion of the deaf and mute community in Ahmedabad and beyond.

In doing so, the research sheds light on the broader implications of inclusive education, emphasizing the
importance of equity, dignity and human potential in the educational sphere. The DMS schools stand as a
model for similar institutions, illustrating how education can serve as a powerful tool to bridge societal
gaps and foster a more inclusive and compassionate world.

3. Historical Context

The DMS began its journey in 1908, initially focused on providing basic education to children with
hearing and speech impairments. Over time, it expanded its offerings to include vocational training, life
skills and modern technological tools to support learning. By the mid-20th century, the Society had
established itself as a model institution, fostering academic, social and emotional development for its
students (Deaf-Mutes Society, 2023).
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4. Phllosophlcal Foundations

The DMS schools operate on principles rooted in humanistic and constructivist educational philosophies.
These philosophies emphasize the value of individual dignity, self-reliance and the right to education.
The focus on constructivism enables students to actively engage in learning, fostering critical thinking
and problem-solving skills through hands-on experiences. The organization also aligns with the
princié)les__og inchilsion and equity, which are integral to modern educational paradigms (Vygotsky, 1978).

5. Educational Framework

The educational framework at the DMS schools is comprehensive, addressing academic, vocational and
social skills. The use of sign language, visual aids and interactive technology ensures that students with
diverse learning needs can engage effectively in their education.

6. Curriculum Design

The curriculum integrates academic subjects with vocational training and extracurricular activities.
Courses are tailored to enhance employability and self-sufficiency, offering students pathways to
integrate into mainstream society. Additionally, the curriculum emphasizes moral education, ensuring
that students understand their responsibilities as citizens.
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7. Pedagogical Innovations

The DMS has embraced innovations such as digital tools and adaptive learning technologies to enhance
engagement and learning outcomes. These tools are aligned with research indicating that multimodal
learning is effective for students with disabilities (Mayer, 2001).

8. Impact Assessment

The DMS schools have profoundly impacted the lives of their students, providing them with skills and
opportunities for economic independence and social integration. Alumni testimonials often highlight the
transformative role of the schools in empowering them to overcome societal stigma and contribute
meaningfully to their communities. A recent survey by the Society revealed that over 70% of alumni are
employed or engaged in entrepreneurial activities, showcasing the long-term benefits of the DMS model
(Deaf-Mutes Society, 2023).

9. Challenges and Opportunities

. Challenges: Despite its success, the DMS faces challenges such as limited funding, a shortage
of trained teachers and societal misconceptions about disabilities. These issues hinder the organization’s
ability to expand its reach and improve infrastructure.

. Opportunities: To address these challenges, the DMS can explore partnerships with
governmental and non-governmental organizations, leverage public-private funding models and
incorporate more advanced technological solutions. Increasing community awareness through outreach
programs can also help mitigate stigma and foster broader support.

10. Conclusion

The Deaf-Mutes Society in Ahmedabad exemplifies the transformative power of education rooted in
inclusivity and equity. Its schools provide a nurturing environment that equips students with the skills
and confidence needed to lead independent lives. While challenges persist, the organization’s
commitment to innovation and collaboration offers a blueprint for enhancing educational access for
marginalized communities globally. As the DMS continues its mission, its impact serves as a testament to
the potential of inclusive education to drive social change.
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Abstract:

The Micro, Small and Medium Enterprises (MSME) sector plays a pivotal role in fostering economic
development, particularly in the culturally diverse regions of North Gujarat, encompassing Mehsana,
Patan, Banaskantha, Aravalli and Sabarkantha districts. This paper explores how cultural and personal
values influence behavioral decision-making within the MSME ecosystem in North Gujarat. Using
survey data from 60 MSMEs, the study analyzes the interplay between cultural norms, personal values
and entrepreneurial behavior. The findings underscore the significance of cultural heritage and individual
aspirations in shaping business strategies, workforce management and market approaches in the MSME
sector.

Keywords: MSME, Cultural Values, Personal Values, Behavioral Decision-Making, North Gujarat,
Entrepreneurship, Economic Development

1. Introduction

The Micro, Small and Medium Enterprises (MSME) sector holds a pivotal role in India’s
economic growth and stability, contributing significantly to employment, innovation and the generation
of wealth. In regions like North Gujarat, which encompasses Mehsana, Patan, Banaskantha, Aravalli and
Sabarkantha districts, MSMEs are integral to the socio-economic landscape. These businesses are not
only vital economic engines but also reflect deeply embedded cultural and personal values that shape
their operations and growth strategies.

Cultural values, as key drivers of entrepreneurial behavior, influence the decision-making
processes in MSMEs in profound ways. According to Hofstede’s (1991) cultural dimensions theory,
values such as individualism versus collectivism and uncertainty avoidance play a crucial role in shaping
organizational behaviors and decision-making. In collective societies like those in North Gujarat,
communal well-being, trust-based relationships and respect for tradition are central to business decisions.
Furthermore, these values often intersect with personal aspirations, such as financial security, family
welfare and ethical practices, guiding entrepreneurs’ choices.

In the context of North Gujarat, these cultural and personal values significantly influence how
entrepreneurs in MSMEs approach challenges like risk, innovation and expansion. Entrepreneurs often
align their business strategies with culturally ingrained values, such as family-oriented growth, adherence
to ethical practices and the preservation of community relationships. The region’s socio-cultural fabric,
which blends traditional and modern business practices, creates a unique entrepreneurial environment,
one where decisions are not solely driven by market factors but are deeply intertwined with cultural and
personal beliefs.

This paper seeks to explore the role of cultural and personal values in the behavioral decision-
making processes of MSMEs in North Gujarat. By examining how these values shape business strategies,
workforce management and entrepreneurial resilience, this research will provide insights into the intricate
relationship between culture, personal beliefs and business operations in this region. The findings will
help inform policies and strategies aimed at supporting MSMEs in North Gujarat, while preserving and
enhancing their cultural heritage.
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2. Literature Review

Cultural values act as guiding principles that influence decision-making and behavior across
industries. Hofstede’s (1991) cultural dimensions theory posits that societal values, including
individualism versus collectivism and uncertainty avoidance, shape organizational practices and
leadership styles. In the context of MSMEs, collectivist cultures prioritize community welfare and trust-
based relationships, often manifesting in collaborative decision-making (House et al., 2004).

Research specific to Gujarat highlights the role of traditional cultural norms in shaping
entrepreneurial attitudes. Patel (2018) found that Gujarati entrepreneurs often integrate religious beliefs
and traditional practices into business strategies, especially in family-owned enterprises. Similarly, Mehta
and Shah (2020) emphasized that community-oriented values in rural Gujarat foster resilience and trust,
crucial for navigating market uncertainties.

Schwartz’s (1992) theory of basic human values identifies self-direction, security and
benevolence as core values influencing individual decisions. Within the MSME ecosystem, personal
values such as financial security, ethical practices and work-life balance emerge as critical drivers of
entrepreneurial behavior (Kumar & Singh, 2019). These values are particularly evident in small
businesses, where decision-making is closely tied to the owner’s personal aspirations and risk tolerance.

For instance, a study by Sharma and Patel (2021) on MSMEs in Gujarat found that personal
values significantly influenced decisions related to business expansion, workforce management and
market engagement. Entrepreneurs with strong family-oriented values were more likely to prioritize
stability over aggressive growth. This finding aligns with research by Tripathi (2020), who noted a
preference for ethical business practices among MSME owners in culturally rich regions like North
Gujarat.

Behavioral decision-making in MSMEs is a complex process influenced by cultural and
personal values, alongside market and policy factors. Behavioral economics suggests that decision-
making is not always rational but is guided by heuristics and social norms (Tversky & Kahneman, 1974).
In the MSME context, cultural traditions and personal beliefs often outweigh purely economic
considerations (Desai, 2019).

Studies on MSMEs in Gujarat reveal a strong interconnection between value systems and
entrepreneurial resilience. According to Joshi et al. (2022), businesses in North Gujarat often rely on
informal networks and trust-based relationships, shaped by shared cultural norms. This reliance can foster
collaborative decision-making but may also limit the adoption of innovative practices.

North Gujarat, encompassing districts like Mehsana, Patan, Banaskantha, Aravalli and
Sabarkantha, is characterized by a blend of traditional and modern entrepreneurial practices. Local
studies highlight the significance of cultural festivals, community networks and regional identity in
shaping business decisions (Bhatt & Modi, 2021). Additionally, the region’s socio-economic diversity
creates a unique environment where personal values such as perseverance, adaptability and ethical
considerations play a central role in entrepreneurial success (Patel et al., 2020).

3. Objectives of the Study

e  To identify the cultural values influencing the MSME ecosystem in North Gujarat.

e  To analyze the personal values shaping entrepreneurial behavior and decision-making.

e To assess the impact of cultural and personal values on business strategies and workforce
management.

4. Methodology

The research design adopted for this study follows a mixed-methods approach, integrating both
quantitative and qualitative data to provide a comprehensive understanding of the role of cultural and
personal values in the behavioral decision-making of MSMEs in North Gujarat. The sample consists of
60 MSMEs, with 12 enterprises selected from each of the five districts: Mehsana, Patan, Banaskantha,
Aravalli and Sabarkantha. These districts were chosen to ensure a diverse representation of the region,
encompassing different socio-economic contexts and industries. The sampling technique used is stratified
random sampling, which ensures that various sectors, including textiles, agriculture, manufacturing and
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services, are proportionally represented in the sample. This approach helps in capturing the diversity of
business practices and decision-making processes within these sectors.

For data collection, both quantitative and qualitative methods were employed to gain a holistic
view of the subject. Quantitative data were gathered through surveys that focused on cultural and
personal values as well as decision-making patterns. MSME owners and managers responded to a
structured questionnaire, which included Likert scale-based questions designed to quantify their
perceptions of values and decision-making behaviors. On the other hand, qualitative data were collected
through in-depth interviews and focus group discussions with a subset of the participants. These
qualitative methods allowed for deeper exploration of how cultural and personal values specifically
influence their business decisions, providing richer contextual insights. This combination of quantitative
and qualitative data ensures a well-rounded understanding of the factors at play in the MSME ecosystem
of North Gujarat.

5. Analysis
° Cultural Values in MSMEs
Table 1: Importance of Cultural Values in MSME Decision-Making
Cultural Value Mczf;s);ma P(a;;)a)n Banzzi}z;ntha Aravalli (%) Sabzzil/fgntha A\Ei:/za)tge
Community
welfare 85 78 82 80 75 80
Respect for
traditions 90 85 88 87 83 87
Religious
influences 70 65 68 66 62 66

Community welfare and respect for traditions are prominent across all districts, with
Banaskantha and Mehsana showing particularly high adherence to traditional practices. Religious
influences play a moderate role but vary significantly between districts.

e  Personal Values in Decision-Making
Table 2: Key Personal Values Influencing Decision-Making

Personal Mehsana (%) Patan Banaskantha Aravalli Sabarkantha | Average
Value (%) (%) (%) (%) (%)
Family

financial
security 88 82 85 86 83 85
Ethical

business

practices 78 72 75 76 70 74

Work-life
balance 65 60 62 63 58 62

Family financial security is a dominant value influencing decision-making, reflecting cautious
investment and expansion strategies. Ethical business practices and work-life balance are also significant
but secondary in priority.

e  Behavioral Decision-Making
Table 3: Factors Influencing Behavioral Decision-Making

FD;Cctls;on Making Avera(goeA) ;mpact Explanation

Cultural norms 78 Strongly affect customer relations and hiring.

Personal beliefs 74 Influence risk-taking and growth strategies.
Economic factors interlinked with value-based

Market conditions 68 decisions.
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Cultural norms and personal beliefs together outweigh market conditions, highlighting the
importance of integrating values into decision-making frameworks.
6. Discussion
The findings underscore the dual role of cultural and personal values in shaping behavioral
decision-making. While community welfare and respect for traditions foster trust and collaboration,
personal values like family security and ethical practices create a foundation for resilience. However,
these values also pose challenges, such as risk aversion and resistance to rapid innovation.
e Develop MSME policies that align with cultural and personal values, ensuring relevance and
acceptability.
e Promote entrepreneurship training that integrates cultural sensitivity and value-based decision-
making.
e Create schemes that encourage innovation while respecting traditional practices.
7. Conclusion
Cultural and personal values are intrinsic to the behavioral decision-making processes of
MSMEs in North Gujarat. By recognizing and leveraging these values, stakeholders can unlock the full
potential of the MSME sector while preserving the region's rich cultural heritage.
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ABSTRACT

The Micro, Small, and Medium Enterprises (MSME) sector plays a pivotal role in the economic
landscape of Gujarat, contributing significantly to employment generation, industrial growth, and
exports. This research paper delves into the critical role of financial management in the MSME
industry in Gujarat. It explores the financial challenges faced by MSMEs, the importance of
effective financial management, and the role of government initiatives and financial institutions in
supporting the sector's growth. The MSME sector in Gujarat is a major driver of economic
development, with a substantial presence in various industries such as textiles, pharmaceuticals,
automobiles, gem and jewellery, chemicals, and more. However, these enterprises often encounter
financial challenges that hinder their growth potential. Effective financial management is vital to
address these challenges and enhance the sustainability of MSMEs. This research investigates the
pivotal role of financial management in Gujarat's Micro, Small, and Medium Enterprises (MSME)
sector. With a focus on addressing challenges such as limited access to capital, working capital
management, and regulatory compliance, the study delves into the critical financial aspects that
underpin the sustainability and growth of MSME:s in the state.

KEYWORDS: MSME, Gujarat, financial management, economic development, employment
generation, industrial growth, financial challenges, sustainable growth, government initiatives,
financial institutions, textiles, pharmaceuticals, automobiles, gem and jewellery, chemicals, working
capital management, regulatory compliance, exports.

1. INTRODUCTION

Gujarat, a vibrant and industrially dynamic state in western India, has garnered a stellar reputation
for its entrepreneurial spirit, robust work ethic, and remarkable contributions to India's economic
landscape. With a GDP contribution of 8.36% to the nation's total, Gujarat stands as a powerhouse
within the Indian economy, exemplifying its capacity to compete in the globalized world of today.
The recently presented Gujarat Budget 2023-24, under the stewardship of Finance Minister Mr.
Kanubhai Desai, projects a remarkable 15.5% growth in the Gross State Domestic Product (GSDP)
for the fiscal year 2022-2023, poised to reach Rs 25,62,975 crore. Such ambitious growth reflects
Gujarat's unwavering commitment to further bolster its economic prowess.

Under the visionary leadership of Principal Secretary of Economic Affairs, Smt. Mona Khandhar
IAS, Gujarat has set forth an audacious goal to more than double its GSDP to Rs 42 lakh crore and
ultimately to an impressive Rs 83 lakh crore within the span of a decade. This visionary approach
underscores Gujarat's determination to scale new heights in economic development.

Gujarat's status as a trailblazer in India's business and economic landscape is underscored by its
unique distinction as the only state in the country to host an operational International Financial
Service Centre (IFSC). This has led to the attraction of numerous multinational corporations,
choosing Gujarat as their base of operations, further solidifying the state's reputation as an
investment magnet.

Beyond its industrial prowess, Gujarat boasts an array of natural and cultural attractions, positioning
it as one of India's most alluring tourist destinations. From stunning beaches and wildlife sanctuaries
to historic forts and temples, the state offers a diverse range of experiences for travelers.
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Gujarat's industrial landscape is characterized by its diverse range of sectors, including textiles,
pharmaceuticals, chemicals, automobiles, and it is notably the global hub for diamond cutting and
polishing, home to the world's largest center for this artistry. Moreover, the state's robust
infrastructure is a testament to its forward-looking policies, with significant investments in roads,
ports, airports, and power plants. A well-connected network of highways, railways, and ports further
positions Gujarat as a central hub within India's economic landscape.

With its strategic infrastructure, skilled workforce, and business-friendly policies, Gujarat has
emerged as an attractive destination for global investors. The state is poised to become a center of
activity in manufacturing, financial services, and technology, offering an enabling environment for
wealth creation and employment generation. Gujarat's journey towards becoming a major player in
the global economy and a leader in economic development is firmly rooted in its commitment to
strategic policymaking and the promotion of entrepreneurship, sustainability, and innovation.

As Gujarat ushers in a new era of growth, its governing institutions are tasked with crafting policies
that drive strategic development, promote thriving markets, support Micro, Small, and Medium
Enterprises (MSMEs), nurture entrepreneurship, and champion sustainable manufacturing processes
and the Information Technology (IT) and Information Technology Enabled Services (ITES)
industry. These concerted efforts are geared towards ensuring that Gujarat's progress is not only
substantial but also sustainable, positioning the state to overcome the challenges of the modern
world.

2. LITERATURE REVIEW

. Dr. Nalla Bala Kalyan (2012), The author highlights the significant growth of
employment in India's MSME sector, which increased from 294.91 lakh rupees in 2005-06 to
732.17 lakh rupees in 2010-11. The government plays a vital role by implementing schemes like
CGTMSE in supporting MSMEs, recognizing credit as a crucial element for their sustained growth.
. D. Sanjun (2019), The author examines financial challenges within MSMEs and the
evolution of their accounting systems. Inefficient financial management leads to various issues,
emphasizing the need for better practices to enhance profitability, liquidity, and overall business
growth. The study also covers capital structure, working capital needs, and financial planning.

. Dr. Aniruddha Ghosh and Mr. Tarak Nandi (2015), In the study "Financial
Management Issues in MSMEs - Assessing the Financial Position of Indian MSMEs," the
researcher examines the unique characteristics of the MSME sector and evaluates the dynamics of
financial supply and demand within it. The study reveals that micro industries have the highest
average finance demand in manufacturing, at 40.23 lakhs, followed by small enterprises at 2.07
lakhs, and medium enterprises at 0.07 lakhs.

3. DEFINITION FOR KEYWORDS

The meaning and definition for Keywords of on the Role of financial management in MSMEs in
Gujarat State are:

. Role: In the context of the research topic, "role" refers to the significance, impact, or
function of financial management within the Micro, Small, and Medium Enterprises (MSME)
industry in Gujarat. It explores how financial management influences the performance and growth
of these enterprises.

. Financial Management: Financial management encompasses the practices, strategies, and
decisions related to the allocation, utilization, and optimization of financial resources within an
organization. In this context, it pertains to how MSMEs in Gujarat manage their finances to achieve
their objectives effectively.

. MSME Industry: MSME stands for Micro, Small, and Medium Enterprises. The term
"MSME industry" refers to the collective sector comprising these small and medium-sized
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businesses in Gujarat. It includes a range of economic activities and sectors where these enterprises
operate.
. Gujarat: Gujarat is a state in western India. In this research, "Gujarat" signifies the
geographical location and economic environment where the role of financial management within the
MSME industry is being examined.
. Role of Financial Management in MSME Industry in Gujarat: This is the overarching
theme of the research, emphasizing the investigation of how financial management practices
influence and impact the operations and growth of MSMEs specifically within the state of Gujarat.
It explores the role financial management plays in addressing challenges and facilitating success in
the MSME sector in this region.
4. WHAT IS MSMES
MSME stands for Micro, Small, and Medium Enterprises. These are businesses or enterprises
categorized by their size and level of investment in plant and machinery. The specific criteria for
classifying an enterprise as an MSME may vary by country, but they generally include:
. Micro Enterprises: These are the smallest enterprises, usually with a very low investment
in plant and machinery. The exact definition of a micro-enterprise can vary, but it often includes
businesses with fewer than 10 employees.
. Small Enterprises: Small enterprises are larger than micro-enterprises but still relatively
small. They typically have more employees and a higher level of investment in plant and machinery
than micro-enterprises but less than medium-sized enterprises. Again, the specific criteria may vary,
but small enterprises often have fewer than 50 employees.
. Medium Enterprises: Medium-sized enterprises are larger than both micro and small
enterprises. They have a higher level of investment in plant and machinery and more employees.
The exact criteria can differ, but medium-sized enterprises might have fewer than 250 employees.
Revised Classification applicable w.e.f 1st July 2020
Composite Criteria: Investment in Plant & Machinery/equipment and Annual Turnover

CLASSIFICATION MICRO SMALL MEDIUM
Manufacturing Investment in Plant | Investment in Plant | Investment in Plant
Enterprises and and Machinery or and Machinery or and Machinery or

Enterprises rendering Equipment: Not Equipment: Not Equipment: Not
Services more than Rs. 1 more than Rs.10 more than Rs.50
crore and Annual crore and Annual crore and Annual
Turnover ; not Turnover ; not Turnover ; not
more than Rs. 5 more than Rs. 50 more than Rs. 250
crore crore crore

MSMEs play a significant role in the economy of many countries. They are often seen as engines of
economic growth and employment generation, contributing to innovation and entrepreneurship.
Support for MSMEs is a common focus for economic development policies, as they can help drive
economic development, especially in emerging economies.

5. RESEARCH OBJECTIVE

The objective of this research is to comprehensively investigate the role of financial management in
the Micro, Small, and Medium Enterprises (MSME) industry in Gujarat and point out various
problems faced by the MSMEs while having inefficient financial management.

6. RESEARCH METHODOLOGY

The research employs a descriptive design, using secondary data sources like MSME reports and
annual reports from 2022-23. Data about Gujarat's MSME sector, focusing on pharmaceuticals,
automobiles, tourism, and textiles, is extracted and analyzed quantitatively and qualitatively. Ethical
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considerations are observed, and future research suggestions are offered. Limitations are noted, and
proper referencing is done.

7. COMPARATIVE ANALYTICAL REPORT

Gujarat, India's vibrant state, is home to diverse MSME sectors, including automobiles,
pharmaceuticals, tourism, and textiles. This comparative analytical report highlights the growth,
contributions, and potential of each sector within the state's economy.

Industry Key Highlights
Automobiles ° 3.81 lakh car units sold in 2022-23 fiscal year
o 39% growth in passenger vehicle sales
° Sanand, the automobile hub, attracts investments
o Significant contribution to employment and economic development
Pharmaceuticals | o 3,300+ manufacturing units in Gujarat
. 52,000+ individuals employed
o Presence of USFDA-approved and WHO GMP manufacturing units
. Diversified into research, generics, and bulk drug production
. Significant contribution to India's pharma sector turnover and exports
Tourism . 18.9 million tourists annually
o Contribution to the state's GDP increased to 10.2% in 2022
o Government initiatives boost tourism
. Rise in foreign tourist numbers
o Potential for significant economic growth
Textiles o Contributes over 3% of India's GDP
o Largest cotton producer in India
o Diverse textile industry producing cotton, synthetic fabric, woven
fabric, and denim
. Gujarat is the 'Denim Capital of India’
o Major player in cotton and synthetic fabric production
. Automobiles: Gujarat's automobile industry has witnessed substantial growth, with a

record-breaking 3.81 lakh car units sold in the 2022-23 fiscal year. The sector's remarkable 39%
growth in passenger vehicle sales is a testament to its vibrancy. Sanand, known as "the automobile
hub of Gujarat," has attracted significant investments, making it an economic powerhouse in the
region. The automotive industry's success is marked by its contribution to employment and
economic development.
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. Pharmaceuticals: Gujarat's pharmaceutical sector stands as a pillar of the state's economy,
with over 3,300 manufacturing units employing more than 52,000 individuals. The presence of
USFDA-approved and WHO GMP manufacturing units has solidified Gujarat's position in the
pharmaceutical market. The sector has diversified into research, generics, and bulk drug production,
fostering innovation. The state's pharmaceutical manufacturing industry contributes significantly to
India's pharma sector turnover and exports, strengthening its reputation as a pharmaceutical
production hub.

. Tourism: Gujarat's tourism industry has been growing steadily, attracting 18.9 million
tourists annually. The state's diverse landscapes and rich cultural heritage make it a popular
destination. In 2022, the tourism sector's contribution to the state's GDP increased to 10.2%,
reflecting its economic significance. Government initiatives have boosted tourism, evidenced by a
rise in foreign tourist numbers. Gujarat's tourism sector continues to hold great potential for
economic growth.

. Textiles: Gujarat's textile industry is a vital contributor to the state's economy, accounting
for over 3% of India's GDP. Known for its cultural preservation, Gujarat is the largest cotton
producer in India, employing a substantial workforce. Women play a significant role in the garment
sector. Gujarat's textile industry is diverse, producing cotton, synthetic fabric, woven fabric, and
denim. The state is the 'Denim Capital of India' and a major player in cotton and synthetic fabric

production.

8. COMPARATIVE ANALYSIS

. All four sectors have shown remarkable growth, with the pharmaceutical and textile sectors
being particularly prominent contributors to the state's economy.

. The textiles and pharmaceutical sectors employ a substantial workforce, with a notable
presence of women in the textile industry.

. The pharmaceutical sector has attracted significant investments and diversified into
research and development, showcasing innovation.

. The tourism sector has benefited from government initiatives to attract more tourists and
boost economic growth.

. Gujarat's pharmaceutical and textile industries have significant export potential,
contributing to India's global trade.

9. CONCLUSION

This comparative analytical report sheds light on Gujarat's thriving MSME sectors, namely
automobiles, pharmaceuticals, tourism, and textiles. Each sector has made significant contributions
to the state's economic landscape, exhibiting impressive growth and potential. The automobile
industry's remarkable sales figures, pharmaceutical innovation and manufacturing prowess, tourism
sector's increasing GDP share, and the textile industry's rich diversity and global presence underline
their importance.

Moreover, these sectors provide substantial employment opportunities, with women playing a
significant role in the textile and garment sector. The pharmaceutical industry's research and
development endeavors exemplify Gujarat's commitment to innovation and growth. The state's
tourism sector, benefiting from strategic government initiatives, continues to attract both domestic
and international tourists, bolstering economic prosperity.

With a robust presence in global trade, particularly in the pharmaceutical and textile domains,
Gujarat plays a pivotal role in India's economic landscape. These sectors collectively drive the
state's economic progress and hold significant promise for the future. As Gujarat maintains its
momentum, these MSME sectors will likely continue to be key drivers of economic growth and
development in the region.
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ABSTRACT:

In this study we have synthesised and characterised the cobalt, nickel and copper complexes derived
from semicarbazone and thiosemicarbazone derivatives of 3-Chloro-3-phenyl-2-propenal and
Cyclohex-2-enone using TLC, UV, NMR and IR. The antioxidant activity of the synthesised
complexes was determined as a measure of percentage inhibition of DPPH, NO and H,O, free
radical scavenging.It is observed that copper complexes synthesised fromthiosemicarbazone
derivatives show high antioxidant activities. The study highlights the current state of the research
and future directions in the field, making it a valuable resource for researchers and professionals in
the inorganic and metal complex chemistry field.

Key words: Antioxidant, Free radical scavenging, Semicarbazone, Thiosemicarbazone

INTRODUCTION

Schiff base metallic complexes have received significant attention in the scientific community for
their unique properties and versatile applications across various fields, including industry and
biology [1]. These complexes display various biological activities, including antiviral, cytostatic,
antibacterial, anticancer, and antifungal properties. In addition, they possess exceptional catalytic
activity for a wide range of compounds. Schiff bases and their metal complexes find widespread use
in various industries and applications, including the food industry, the agrochemical industry, the
dye industry, analytical chemistry, catalysis, energy storage, environmental, chemo- sensing,bio-
sensing, nanotechnology, and biomedical applications [2,3]. A large number of publications [4,5]
ranging from purely synthetic to modern physicochemical and biochemically relevant studies of
metal complexes of Schiff bases revealed that such complexes are very much concerned with the
development of modern coordination chemistry [6,7]. The interest in the design, synthesis and
characterization of the transition metal complexes of unsymmetrical Schiff base ligands has come
from the rationalization that coordinated ligands around central metal ions in natural systems are
unsymmetrical [8]. Unsymmetrical Schiff base ligands have offered many advantages over their
symmetrical counterparts in the elucidation of the composition and the geometry of the metal
binding sites in the metalloprotein and the metalloenzymes and the selectivity of the natural systems
with synthetic materials [9-11]. In recent years, transition metal complexes of multidentate Schiff
base ligands containing both amino and hydroxyl groups for coordination with metals ions have
attracted much attention [12].

MATERIALS AND METHODS

Materials

The analytical research grade (AR) chemicals, biochemicals and reagents required in the present
study, were purchased from Sigma-Aldrich, Fisher Scientific, Qualigen, SRL and Merck. Mili Q
water as available in our department is used for the study.
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Preparation of Schiff base Ligand
(a) An aqueous solution of semicarbazide (0.01 mol) was added to an ethanolic solution of 3-
Chloro-3-phenyl-2-propenal and Cyclohex-2-enone(0.01 mol) in the presence of sodium
acetate (0.01 mol). The reaction mixture was stirred vigorously for 2 h. The completion of
the reaction was confirmed by the TLC. The product/ppt formed were collected by
filtration which were washed several times with hot water and dried in vacuum over P4O1¢
[13].
(b) Hot ethanolic solution of 3-Chloro-3-phenyl-2-propenal and Cyclohex-2-enone (0.01 mol)
was mixed with hot ethanolic solution of thiosemicarbazide (0.01 mol) in the presence of
0.5 mL acetic acid. The contents will be refluxed at 70-80oC for about 3-4 h. The
completion of the reaction wasconfirmed by the TLC. The solvent wasremoved using a
rotary evaporator and the product/pptwas obtained. It waswashed with cold ethanol and
dried under vacuum over P4O1o[14].
Preparation of Metal complex
Hot ethanolic solution of metal salts (1mmol) CoCl,, NiCl, and CuCl,were mixed with hot ethanolic
solution of the corresponding ligand (2 mmol). The mixture wasrefluxed for 4-5 hours at 70-800C.
On cooling the contents, the complex separated out in each case. It wasfiltered, washed with 50%
ethanol, and dried under vacuum over P4+O1o[15].
Characterization of ligands and Metal Complexes
The purity and characterization of Synthesized Schiff base Ligands and Metal Complexes
were confirmed by modern techniques such as TLC, IR, NMR, UV, spectra etc.
Determination of antioxidant activity of complexes
(a) Evaluation of the free radical scavenging activity by DPPH assay
DPPH free radical scavenging activity assay used by Chan et al [16] will be used for determining
the DPPH free radical scavenging activity of the extracts. It will be determined using DPPH
solution (0.004% w/v) will be prepared in 95% ethanol. All the extracts will be mixed separately
with ethanol, ethyl acetate and toluene to prepare the stock solution (5 mg/mL). Freshly prepared
DPPH solution (0.004% w/v) will be taken in test tubes and the extracts 48 will be added followed
by serial dilutions (1 pg to 500 pg) to every test tube so that the final volume will be 3 mL and after
10 min, the absorbance was read at 515 nm using a spectrophotometer (UV-VIS). Ascorbic acid will
be used as a reference standard and will be dissolved in distilled water to make the stock solution
with the same concentration (5 mg/mL). Control sample will be prepared containing the same
volume without any extract and reference ascorbic acid. 95% ethanol, ethyl acetate and toluene will
be served as blanks for each extract type respectively.
(b) Nitric oxide (NO) radical inhibition assay
Nitric oxide (NO) radical inhibition assay Nitric oxide radical inhibition can be estimated by the use
of Griesslllosvoy reaction [17]. In this investigation, Griess-Illosvoy reagent will be modified by
using naphthyl ethylene diamine dihydrochloride (0.1% w/v) instead of 1- naphthylamine (5%). The
reaction mixture (3 ml) containing sodium 49 nitroprusside (10 mM, 2 ml), phosphate buffer saline
(0.5 ml) and extract to be tested (10 to 320 pg) or standard solution (ascorbic acid, 0.5 ml) will be
incubated at 25°C for 150 min. After incubation, 0.5 ml of the reaction mixture will be mixed with 1
ml of sulfanilic acid reagent (0.33% in 20% glacial acetic acid) and allowed to stand for 5 min for
completing diazotization. Then, 1 ml of naphthyl ethylene diamine dihydrochloridewill be added,
mixed and allowed to stand for 30 min at 25°C. A pink colored chromophore will be formed in
diffused light. The absorbance of these solutions will be measured at 540 nm against the
corresponding blank solutions.
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(¢) Scavenging of hydrogen peroxide
The ability of the extracts to scavenge hydrogen peroxide will be determined by the method based
on the previously described Kikuzaki&Nakatani method [18]. Hydrogen peroxide (43 mM) will be
prepared in phosphate buffered saline (pH 7.4). Standards (ascorbic acid) and extract solutions will
be prepared at concentrations of 50 to 250 mM. Aliquots of standard or extract solutions (3.4 mL)
will be added to 0.6 mL of hydrogen peroxide solution. The reaction mixture will be incubated at
room temperature for 10 min, and the absorbance will be determined at 230 nm.
RESULTS AND DISCUSSION:
Synthesis and Characterization of Schiff base ligands and Metal Complexes:
The synthesized Schiff’s base ligands and metal complexes are characterized by TLC, IR, NMR,
UV spectroscopy. In this study twelve metal complexes of cobalt, nickel and copper are synthesized
from semicarbazone and thiosemicarbazone derivatives of 3-Chloro-3-phenyl-2-propenal and of
Cyclohex-2-enone. In this research paper, the TLC and spectroscopic spectrums of some
ligand/complexes out of twelve complexes, are shown only (Fig. 1-4). The purity of all the ligands
and complexes synthesized in this study is checked very satisfactorily using TLC, IR, NMR, UV
spectroscopy techniques.The schiff’s base ligands are abbreviated as follows:
PS: Schiff’s base ligand derived from 3-Chloro-3-phenyl-2-propenal Semicarbazone
PTS:Schiff’s base ligand derived from3-Chloro-3-phenyl-2-propenal Thiosemicarbazone
CS: Schiff’s base ligand derived fromCyclohex-2-enone Semicarbazone
CTS: Schiff’s base ligand derived from Cyclohex-2-enoneThiosemicarbazone
The antioxidant activity of the synthesised complexes was determined as a measure of percentage
inhibition of DPPH (Table 1), NO (Table 2), and H,O, (Table 3) free radical scavenging. All the
complexes are found to have some antioxidant activities and inhibitors of free radicals. It is
observed that metal complexes derived from thiosemicarbazoneschiff’s base ligand shown higher
activity as compared to semicarbazone derivatives.The study concluded that copper complexes
synthesised from thiosemicarbazone derivatives show higher antioxidant activities. Finally, this
study helps to investigate a small selection metal complexes which can traditionally be used in
treatment of chronic degenerative disease, in particular cancer and other diseases with a view to
identify antioxidant activity that may be contributing to their efficacy.The study helps to find
the antioxidant and antibacterial activity in metal complexes which could help in alleviating
some of the problems associated with ageing processes which are linked to free radical
damage. There is evidence that a diet high in antioxidants can favorably influence the primary
'intrinsic' ageing process, as well as many of the secondary age-associated pathological
processes.The study may develop increased interest in the use of metal complexes for the
treatment of certain diseases like cancer and atherosclerosis and metal complexes that can
repair a range of oxidative radical damage.

Fig.1: NMR of Schiff’s base ligand derived from 3-Chloro-3-phenyl-2-propenal Semicarbazone
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Fig.2: TLC of Schiff’s base ligand derived from 3-Chloro-3-phenyl-2-propenal Thiosemicarbazone
and CyenonThiosemicarbazone
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Determination of antioxidant activity of metal complexes:
(a) Table 1: Evaluation of the free radical scavenging activity by DPPH assay

S. No. Metal Complex % Inhibition DPPH
Scavenging
1. [Co(PS)s]Cla 10.8
2. Co(PTS)s]Cl, 18.2
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oxide (NO)

3. [Co(CS)s]Cla 9.4
4. [Co(CTS)6]Cl2 14.8
5. [Ni(PS)6]Cla 10.4
6. [Ni(PTS)s]Cl> 16.7
7. [Ni(CS)6]Cla 8.5
8. [Ni(CTS)s]Cl2 12.4
9. [Cu(PS)s]CL 11.2
10. [Cu(PTS)s]Cl, 22.6
11. [Cu(CS)s]Cla 10.2
12. [Cu(CTS)6]Cl, 20.1
(b) Table 2: Evaluation of the free radical scavenging activity by Nitric
radicalassay
S. No. Metal Complex % Inhibition NO
Scavenging
1. [Co(PS)s]Cla 8.8
2. [Co(PTS)s]Cl 16.2
3. [Co(CS)s]Cla 10.4
4. [Co(CTS)s]CL, 15.8
5. [Ni(PS)s]Cl> 9.7
6. [Ni(PTS)s]Cly 15.2
7. [Ni(CS)s]Cl> 8.9
8. [Ni(CTS)s]Cl> 14.4
9. [Cu(PS)s]Cly 8.2
10. [Cu(PTS)s]CL 20.1
11. [Cu(CS)s]Cla 10.9
12. [Cu(CTS)s]CL, 223

(c) Table 3: Evaluation of the free radical scavenging activity of hydrogen pe

roxide assay

S. No. Metal Complex % Inhibition H20:
Scavenging

1. [Co(PS)s]Cla 10.1
2. [Co(PTS)s]CL 15.2
3. [Co(CS)s]Cla 6.9

4. [Co(CTS)s]CL, 13.8
5. [Ni(PS)s]Cl> 9.6

6. [Ni(PTS)s]Cly 14.7
7. [Ni(CS)s]Cl> 8.1

8. [Ni(CTS)s]Cl» 14.4
9. [Cu(PS)s]Cly 10.2
10. [Cu(PTS)s]CL 20.1
11. [Cu(CS)s]Cla 114
12. [Cu(CTS)s]CL, 23.4
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Abstract

This study investigates actinomycetes as a significant and sustainable source of bioactive
compounds with potential antifungal applications, addressing the urgent need for novel antifungal
agents due to rising drug resistance and limited treatment options. Multiple actinomycete strains
were isolated from varied soil samples, screened for antifungal activity, and their bioactive
metabolites were characterized. Of 50 isolated strains, 12 exhibited promising antifungal activity
against key pathogens. Chromatographic and spectrometric analyses identified compounds known
for their antifungal efficacy, indicating actinomycetes’ value in developing novel antifungal agents.
This research underscores the relevance of actinomycetes as a promising resource for bioactive
compound discovery and potential therapeutic applications.

Keywords: Actinomycetes, Bioactive compounds, Antifungal activity, Phylogenetic analysis,
Novel antifungal agents, Agricultural applications, Biotechnology.

1. Introduction

Fungal infections present an escalating global health risk, particularly affecting
immunocompromised populations. With increasing antifungal resistance driven by extensive drug
usage, there is an urgent call for new antifungal agents with effective action and novel mechanisms
(Ryder & Cawley, 2022). Actinomycetes, specifically soil-dwelling organisms known for their
metabolic versatility, have long been recognized for producing bioactive metabolites with
antimicrobial properties, yet their potential in antifungal applications remains underexplored (Pal et
al., 2020). Given their significant diversity and biotechnological potential, this study focuses on
identifying and evaluating antifungal compounds from actinomycete strains to expand current
therapeutic options (Chung et al., 2019).

Objectives

To isolate and screen actinomycete strains from diverse soil environments.

To evaluate the antifungal efficacy of these strains through in vitro assays.

To identify and characterize bioactive compounds with antifungal activity.

Materials and Methods

3.1. Sample Collection and Isolation

Soil samples were collected from diverse locations, including forest floors, agricultural lands, and
coastal regions, to capture a broad spectrum of actinomycete populations. Samples were dried, pre-
treated to eliminate non-spore-forming bacteria, and processed on selective media like starch casein
agar to support actinomycete growth. Colonies were then isolated and purified based on
morphology (Pérez et al., 2021).

Table 1: Characteristics of Soil Samples and Actinomycete Isolation Yield

wo oe N

. . Temperature | No. of Isolated
Sample ID Location Habitat pH Level ©C) Strains
S1 Forest Soil Humid 6.5 25 15
S2 Agricultural Arid 7.2 30 20
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. ________________________________________ ]
S3 Coastal Sand Saline 8.0 28 10
S4 Wetland Waterlogged 6.8 22 5
3.2. Screening for Antifungal Activity

Each isolated strain was assessed for antifungal activity using the agar well diffusion method. Test
organisms included Candida albicans, Aspergillus niger, and Fusarium oxysporum. Inhibition
zones around the wells were measured to quantify antifungal activity (Kumar et al., 2018).

Table 2: Inhibition Zones (mm) of Actinomycete Strains Against Fungal Pathogens

Strain ID Candida albicans Aspergillus niger Fusarium oxysporum
Al 15 12 10
A5 10 8 -
A8 18 14 12
Al2 8 - 9

3.3. Extraction and Characterization of Bioactive Compounds

Active strains were cultured, and metabolites were extracted using ethyl acetate. The extracts were
then analyzed using high-performance liquid chromatography (HPLC) and mass spectrometry (MS)
to identify bioactive compounds based on retention times and molecular weights (Smith et al.,
2017).

3.4. Molecular Identification of Active Strains

Strains showing potent antifungal activity were identified at the molecular level using 16S rRNA
gene sequencing. Phylogenetic analysis was used to determine their evolutionary relationships with
known antifungal-producing actinomycetes (Li & Zhao, 2019).

3.5. Statistical Analysis

ANOVA was performed to determine the statistical significance of differences in antifungal activity
across strains (p < 0.05).

4. Results

4.1 Isolation and Identification of Actinomycete Strains

=

Figure 1: Representative Colony Morphologies of Isolated Actinomycetes on Starch Casein
Agar

A total of 50 strains were isolated from the collected soil samples. Significant morphological
diversity was observed, with active strains primarily from the Streptomyces and Micromonospora
genera.
Figure 1, Shows the diversity in morphology among isolated colonies, indicative of varied
actinomycete populations.
4.2 Antifungal Activity of Actinomycete Extracts
Strains Al, A5, and A8 exhibited the highest antifungal activity, particularly against Candida
albicans and Aspergillus niger. The activity was quantified by inhibition zones.
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i
Figure 2: Zone of Inhibition Produced by Actinomycete Strain A1 Against Candida albicans
Figure 2, demonstrates the inhibition zone around wells with extracts from strain Al, highlighting
antifungal efficacy.
4.3 Characterization of Bioactive Compounds
HPLC and MS analyses revealed compounds with antifungal properties, including polyenes and
lipopeptides. The table below summarizes the main compounds.

Table 3: Identified Bioactive Compounds from Active Actinomycete Strains

Compound Strain ID gﬁ:ﬁ;ltwn Time 1(\;[/0]:::)cll)ﬂar Weight Type
Nystatin-like Al 15.3 926.13 Polyene
Amphotericin-like A8 18.7 924.11 Polyene
Surfactin variant AS 20.5 1036.3 Lipopeptide

4.4 Phylogenetic Analysis

Molecular identification linked strains Al and A8 to Streptomyces rimosus and Streptomyces albus,
both known for bioactive compound production.

5. Discussion

Isolated strains exhibited potent antifungal activities, particularly against Candida albicans. Polyene
compounds found in the extracts align with previous studies confirming their antifungal efficacy,
which supports the therapeutic potential of these isolates (Nguyen & Kim, 2020).

6. Conclusion

The identified actinomycete strains offer promising antifungal properties, potentially useful for
developing novel antifungal treatments. This study lays the groundwork for further exploration into
soil actinomycetes as valuable resources in antifungal drug discovery.

7. Limitations

7.1 Sample Diversity:

Limited geographic sampling may not represent the global diversity of antifungal-producing
actinomycetes.

7.2 Compound Identification:

Only primary compound groups were analyzed, requiring more in-depth chemical analysis for full
structural elucidation.

7.3 Laboratory Scale:

Findings are based on small-scale extractions, which may limit scalability.

8. Delimitations

8.1 Soil-Derived Actinomycetes:

Focused exclusively on soil samples, excluding marine and other sources.

8.2 Selected Pathogens:

Antifungal testing was limited to three common pathogenic fungi.
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9. Significance of the Study

The significance of this study on "Investigating Actinomycetes as a Source of Bioactive
Compounds for Antifungal Applications" is extensive, addressing gaps in healthcare, agriculture,
biotechnology, and environmental sustainability.

9.1. Contribution to Antifungal Drug Development

9.1.1  Addressing Antifungal Resistance:

The rise of antifungal resistance, especially among immunocompromised patients, highlights the
need for novel antifungal agents with distinct mechanisms of action (Perlin et al., 2017). By
focusing on actinomycetes as a source of new antifungal compounds, this study contributes to the
search for alternative treatments to combat resistant fungal infections (Zothanpuia et al., 2018).
9.1.2  Novel Mechanisms of Action:

Actinomycetes produce secondary metabolites that often exhibit unique mechanisms of action,
differing from conventional antifungals, and can potentially be developed into effective treatments
against multi-resistant fungal strains (Subramani &Aalbersberg, 2013).

9.2.Potential Agricultural Applications

9.2.1 Biocontrol Agents:

Actinomycete-derived compounds have shown potential as natural biocontrol agents against fungal
pathogens in crops, reducing the need for synthetic fungicides and benefiting sustainable agriculture
(Gopalakrishnan et al., 2011).

9.2.2  Eco-friendly Alternatives:

With an increasing shift towards environmentally friendly agricultural practices, the bioactivity of
actinomycetes supports the development of biodegradable and less toxic alternatives to chemical
fungicides, which often have adverse ecological impacts (Crawford et al., 1993).

9.3. Advancement in Natural Product Research

9.3.1 Exploration of Microbial Diversity:

The unique metabolic capabilities of actinomycetes make them promising candidates in natural
product research, where they contribute significantly to the discovery of diverse bioactive
compounds with therapeutic potential (Barka et al., 2016).

9.3.2  Strengthening the Pipeline for Drug Discovery:

This study reinforces the relevance of actinomycetes in the drug discovery pipeline, particularly as a
rich source of antimicrobial and antifungal agents that can be further optimized for clinical use (Tan
etal., 2015).

9.4. Expansion of Soil Microbiome Knowledge

9.4.1 Understanding Microbial Interactions and Functions:

Studying actinomycetes expands our understanding of soil microbiomes and their functional roles in
producing compounds with potential antifungal properties, revealing insights into microbial ecology
and soil health (Bérdy, 2005).

9.4.2  Diversity in Soil Microbial Resources:

Documenting actinomycetes from varied environments highlights the diversity and potential
applications of soil microorganisms, suggesting that unexplored ecosystems may harbor even more
novel bioactive compounds (Singh & Kumar, 2017).

9.5. Foundation for Future Research and Development

9.5.1 Basis for In Vivo and Clinical Studies:

The identification of bioactive antifungal compounds lays the groundwork for further in vivo studies
and clinical trials to evaluate their safety, efficacy, and pharmacokinetic properties (Singh et al.,
2018).
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9.5.2  Potential for Pharmaceutical and Biotechnological Applications:

Findings from this study can be leveraged by the pharmaceutical and biotech industries, where
actinomycete strains could be engineered for higher production of bioactive compounds and lead to
commercially viable antifungal agents (Baltz, 2008).

9.6. Environmental and Public Health Implications

9.6.1 Reducing Public Health Risks:

By developing alternative treatments for resistant fungal infections, this study can potentially reduce
morbidity associated with fungal infections, particularly in populations vulnerable to drug-resistant
infections (Almeida et al., 2019).

9.6.2  Supporting Sustainable Health Practices:

The discovery of natural, bio-based antifungal agents aligns with sustainable health practices by
promoting the use of renewable resources and minimizing environmental impacts (Demain, 2014).
This study underscores the critical role of actinomycetes in providing renewable sources of
bioactive compounds for various applications. Its implications for healthcare, sustainable
agriculture, and environmental preservation highlight the importance of continued research into
actinomycetes as they offer solutions to some of today’s most pressing global challenges.
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Abstract:

The relationship between corporate governance and dividend policy has gained significant attention
in financial literature, particularly in the context of emerging economies like India. This study
explores the role of corporate governance mechanisms in shaping dividend policy decisions among
Indian companies, with a specific focus on firms listed on the Nifty50 Index. Strong governance
practices, such as board independence, ownership structure, and the presence of institutional
investors, are often linked to more consistent and transparent dividend policies. Conversely, weak
governance may result in erratic dividend decisions, which can erode investor trust. Results indicate
that firms with higher board independence and concentrated ownership are more likely to follow
stable dividend payout policies, thereby signaling financial health to investors. Furthermore, the
presence of institutional investors acts as a moderating factor, ensuring accountability and
promoting shareholder value creation. The findings contribute to understanding how governance
practices can mitigate agency conflicts and reduce information asymmetry, leading to better
financial outcomes for shareholders. This study has implications for policymakers, corporate
managers, and investors, as it underscores the importance of fostering robust governance structures
to ensure sustainable dividend policies. Future research can explore sector-specific governance
dynamics and their impact on dividend strategies in the Indian market.
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INTRODUCTION

Corporate governance and dividend policy are two crucial aspects of corporate finance that have
significant implications for a firm’s financial stability and shareholder value. While dividend policy
determines the distribution of a firm’s profits to shareholders, corporate governance ensures
accountability, transparency, and fairness in decision-making processes. The relationship between
these two dimensions has become an important subject of investigation, particularly in emerging
markets like India, where corporate governance practices are continually evolving. This study
explores the role of corporate governance in shaping dividend policy decisions among Indian
companies, with a specific focus on firms listed on the Nifty50 Index.

Dividend policy is often seen as a strategic tool that signals a company’s financial health and future
growth prospects. Shareholders, particularly in emerging economies, view stable and predictable
dividend payouts as a sign of financial discipline and strong management. However, the formulation
of dividend policies is influenced by various factors, including profitability, liquidity, growth
opportunities, and market conditions. Among these, corporate governance mechanisms play a vital
role in determining how a firm allocates its profits between retained earnings and dividends.
Effective governance reduces agency conflicts, aligns management’s interests with those of
shareholders, and ensures that dividend decisions are made in a manner that maximizes shareholder
value.

India’s corporate landscape provides a unique context for studying the governance-dividend
relationship. Over the past two decades, regulatory reforms such as the Companies Act, 2013, and
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the Securities and Exchange Board of India (SEBI) guidelines have strengthened corporate
governance practices, emphasizing transparency, accountability, and stakeholder protection. These
reforms have had a direct impact on how Indian companies approach dividend distribution,
particularly in the context of board independence, ownership structure, and the role of institutional
investors. For instance, companies with independent boards and higher institutional ownership are
often observed to adopt more consistent and shareholder-friendly dividend policies. Despite these
advancements, governance challenges persist, especially in family-owned businesses and firms with
dispersed ownership.

Agency conflicts, where the interests of management and shareholders diverge, remain a concern in
many Indian companies. Weak governance structures can lead to opportunistic behaviors, such as
excessive retention of earnings or irregular dividend payouts, which erode investor confidence.
Conversely, strong governance mechanisms act as safeguards, ensuring that dividend policies are
aligned with the long-term interests of shareholders.

LITERATURE REVIEW

(Miller & Modigliani, 1961) Miller and Modigliani's seminal work argues that under perfect market
conditions—no taxes, transaction costs, or information asymmetries—a firm’s dividend policy is
irrelevant to its valuation. Shareholder wealth is instead determined by the firm’s investment policy
and profitability. While their theory downplays the importance of dividends, real-world deviations
such as agency problems, taxation, and market imperfections necessitate strong governance to align
dividends with shareholder expectations. This theory provides the baseline against which
governance-related dividend policies are measured. In India, market imperfections like asymmetric
information and weak investor protection make dividend policy a tool for signaling financial health
and require governance mechanisms to ensure credibility. (Jensen & Meckling, 1976) Agency
theory explores conflicts of interest between shareholders (principals) and managers (agents).
Managers may retain earnings for personal projects, reducing shareholder value. Dividends act as a
mechanism to limit free cash flow, ensuring better utilization of resources. Corporate governance
mechanisms such as independent boards and institutional ownership help mitigate agency conflicts,
ensuring dividend policies are aligned with shareholder interests. Indian family-owned firms often
exhibit agency issues due to concentrated ownership. Strong governance structures can help ensure
dividend policies prioritize shareholder value over managerial opportunism.

(Bhattacharya, 1979) The signaling theory suggests that dividends provide signals about a firm’s
profitability and future cash flows, especially in markets with information asymmetry. Higher
dividends are seen as a commitment to financial strength, reassuring investors. Transparent
governance practices amplify the signaling effect, as well-managed firms are more likely to sustain
dividend commitments. Poor governance weakens the reliability of such signals. Indian investors
rely heavily on dividends for financial assurance due to limited access to insider information. Good
governance enhances the credibility of these signals in markets like India. (La Porta et al., 2000)
This study examines how ownership concentration and investor protection influence dividend
payouts globally. It finds that in countries with weak investor protection, firms distribute higher
dividends to maintain trust. Conversely, in strong governance environments, dividends are lower as
trust is inherent. In India, where family-owned firms dominate, concentrated ownership can lead to
opportunistic behaviors. Strong governance structures, such as regulatory reforms and board
independence, ensure dividend decisions cater to all shareholders. The study highlights the need for
regulatory oversight in Indian markets to curb misuse of retained earnings in family-controlled
firms, promoting consistent dividend policies.

(Gillan, 2006) Gillan’s work emphasizes the importance of board independence in fostering
transparent dividend policies. Independent boards are less likely to collude with management and
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ensure decisions are made in the best interest of sharcholders. Independent directors act as
mediators between shareholders and management, ensuring dividends are distributed fairly rather
than hoarded for managerial benefit. The SEBI mandate for independent directors in Indian firms
has been a step toward improving governance. However, compliance remains inconsistent, affecting
dividend reliability in some companies. (Al-Najjar & Kilincarslan, 2016) The study highlights the
role of institutional investors in promoting shareholder-friendly dividend policies. Institutional
investors, due to their significant stakes, demand transparency and consistent payouts. Institutional
investors serve as watchdogs, holding management accountable. Their presence improves
governance practices, ensuring dividends reflect financial performance. Indian companies with
significant institutional ownership often exhibit better dividend practices, as institutional investors
pressure firms to adopt global standards of governance.

(Sharma & Kumar, 2018) This study focuses on how governance reforms, such as the Companies
Act, 2013, and SEBI regulations, have influenced dividend policies in India. It finds that stricter
governance standards have led to more predictable and investor-focused dividend practices.
Governance reforms ensure that management decisions, including dividend payouts, are transparent
and accountable.

(Anderson & Reeb, 2003) Anderson and Reeb explore how family ownership impacts dividend
policies. Family-owned firms tend to prioritize retained earnings for internal growth over dividend
payouts, leading to potential conflicts with minority shareholders. Strong governance mechanisms,
such as independent boards and institutional oversight, can mitigate conflicts and ensure dividends
align with minority shareholder interests. Family-owned businesses dominate the Indian market,
making governance reforms critical to ensuring equitable dividend distribution and protecting
minority shareholders. (Reddy, 2010) Reddy examines the signaling effect of dividend payouts in
the Indian context. The study finds that dividend announcements significantly impact stock prices,
especially for firms with robust governance frameworks. The study highlights how strong
governance enhances the credibility of dividend signals, reducing information asymmetry and
increasing market efficiency. Indian firms can leverage dividends as a signaling tool to attract
investors, provided governance standards are upheld.

ANALYSIS & OBSERVATIONS

1. Impact of Board Independence

Firms with a higher proportion of independent directors exhibited higher dividend payouts.
Independent boards reduce agency conflicts, ensuring dividend policies align with shareholder
interests. The impact of board independence on dividend decisions can be illustrated through
examples of Indian companies:

Tata Consultancy Services (TCS): TCS has consistently maintained a high proportion of
independent directors on its board. This governance structure has contributed to its transparent and
consistent dividend policy, making it one of the most reliable dividend-paying firms in India.
Reliance Industries Limited (RIL): Despite being a family-owned firm, RIL’s adherence to
governance norms and inclusion of independent directors has ensured that its dividend policies are
aligned with minority shareholder interests.

2. Influence of Ownership Concentration

Family-owned firms demonstrated lower dividend payouts compared to professionally managed
firms. Concentrated ownership often prioritizes retained earnings for reinvestment, underscoring the
need for governance mechanisms to protect minority shareholders.

The Reliance Group, under the control of the Ambani family, provides an example of concentrated
ownership leading to strategic decisions that focus on growth, reinvestment, and internal funding
rather than high dividend payouts. While the company has a significant revenue stream and
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profitability, its dividend payouts are often lower compared to firms with more widely dispersed
ownership.

3. Role of Institutional Investors

Companies with significant institutional ownership had more consistent dividend policies.
Institutional investors act as monitors, demanding transparency and shareholder-friendly decisions.
Several empirical studies have highlighted the significant impact of institutional investors on
dividend policies across various regions:

Bhattacharyya and Sah (2009) found that institutional investors in India influence dividend
decisions by actively engaging with management and pushing for dividend payouts, particularly in
companies with high profitability but low dividend payout ratios. Agrawal and Jayaraman (1994)
found that in the U.S., institutional investors are positively correlated with higher dividend payouts
because they exert pressure on management to return profits to shareholders, rather than retaining
earnings unnecessarily.

Black and Gilson (1998) examined the role of institutional investors in corporate governance and
found that institutional ownership plays a critical role in ensuring that firms maintain shareholder-
friendly dividend policies.

4. Regulatory Compliance

Post-2013, firms complying with SEBI and Companies Act reforms reported more predictable and
transparent dividend policies. Governance reforms have been instrumental in aligning dividend
policies with global standards.

Regulatory compliance plays a significant role in shaping dividend policy decisions, ensuring that
companies act transparently, fairly, and in the best interest of shareholders. Regulations such as
SEBI’s LODR guidelines, the Companies Act, 2013, and other corporate governance norms help
establish a framework that promotes consistent and transparent dividend payments while protecting
minority shareholders. However, challenges such as over-regulation, weak enforcement, and the
pressure for short-term gains remain, particularly in emerging markets like India. Nevertheless,
regulatory frameworks continue to evolve to strike a balance between protecting shareholders’
interests and allowing companies the flexibility to manage their dividend policies in line with long-
term business objectives.

CONCLUSION AND IMPLICATIONS

Corporate governance significantly influences dividend policy decisions, acting as a bridge between
managerial discretion and shareholder expectations. In the Indian context, governance mechanisms
like board independence, institutional ownership, and regulatory reforms have enhanced dividend
transparency and accountability. Policymakers and firms must continue strengthening governance
practices to build investor confidence and promote sustainable growth. The findings emphasize the
critical role of governance in shaping dividend policies, particularly in emerging economies like
India. While agency conflicts and ownership concentration create challenges, robust governance
mechanisms mitigate risks, ensuring equitable dividend distribution. The study highlights the
interplay between governance reforms, board independence, and institutional oversight in
promoting shareholder interests. This review study contributes to the understanding of how
corporate governance influences dividend policy in the Indian corporate landscape. The insights
gained are invaluable for investors, financial analysts, and corporate decision-makers, as they
navigate the multifaceted world of Indian finance.
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Summary.

The present research article is written on the efforts made by Sayajirao Gackwad to save
Vanatkala(weavingart), one of the socially useful works of Sayajirao Gackwad, which is considered
one of the ancient arts of India. In which how a government or a state can help the marginalized
people and what the results of this can be, is also discussed in this article. The work done by
Sayajirao Gaekwad to prevent unemployment and underemployment in his state and the financial
help he provided to those who could not use their skills due to lack of economic power has also
been discussed in the present article.

Keywords: Sayajirao Gackwad, Vadodara State, Enduring Activity, Vanatkala, Antyaja (Backward
People).

Sayajirao Gackwad was born on 11 March 1863 in a village named Kavala in Maharashtra
and died on 06 February 1939. Apart from being a Maharaja, he is more famous as a social
reformer. Dr. Makarand Mehta, a well-known historian of Gujarat, notes that Sayajirao Gackwad
was a great supporter of ‘economic nationalism’. If there is true love for one’s country and nation,
then only things made in the country should be used, just like when the foreign cloth imported from
England was ruining India, Mahatma Gandhi made rentio and charkha popular across the country to
promote Khadi. At a time when the British destroyed Indian home industries and impoverished the
Indian people by importing foreign fabrics and goods made in England, Sayajirao made efforts to
establish home industries like cotton cloth, divasali(matchbox), bricks, sugar, etc. in cities like
Vadodara and Navsari and their villages to make the state prosperous. In 1884, he established
cement factories in Gandevi and Okha and divasali(matchbox) factories in Petlad and Bilimora. In
1890, he established a sugar factory In 1890, Sayajirao established a cotton mill in Vadodara as part
of a "state enterprise'. At the time of its inauguration, he said, "The merchants and moneylenders
of Vadodara state do not start modern mill industries like the Shethiyas of Ahmedabad, and for that
reason I have established this state-owned mill only to set an example. The day any entrepreneur
from among my people is ready, I will sell him this mill at a very cheap rate." Then in 1905, during
the Swadeshi movement, a prominent merchant named Hargovindas Dwarkadas Kotwala bought
this mill and started a private enterprise by naming it 'Maharaja Mill'.

Accordingly, due to the encouragement given by the Maharaja, the Bank of Baroda was
established in 1907. Sayajirao made the Vadodara state so prosperous by integrating sectors like
agriculture, trade, industry, and banking that the Vadodara state was considered a role model for the
princely states of that time. With the intention of reviving the old cottage industries and starting new
industries in line with modern technology, Sayajirao and T.K. Gajjar, the principal of Vadodara
Science College, established the Kala Bhavan (institute of technology) in 1890. The roots of the
famous Faculty of Technology of today's Maharaja Sayajirao Gackwad University were thus laid in
1890. In addition to artisans like carpenters, blacksmiths, masons, weavers, tailors, colorists and
ghanchi, farmers took admission to Kala Bhavan. Therefore, the upper caste Hindus studying
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subjects like Philosophy, English, Literature, Politics, Economics, Sanskrit, Gujarati and Marathi in
Vadodara College used to laugh with their ‘newly sprouted fanfdi moustache’ that “Kalabhavan is a
labor college, ‘only for moving hands and feet, not using brains’. What did the students of Kala
Bhavan of that time understand about Shakespeare, Kalidas and Govardhanram Tripathi?”” They did
not know English. But the Maharaja started the ‘Sayaji Gyan Manjusha’ series for such students
and got a number of English books translated into Gujarati and Marathi. He appointed eminent
scholars like Manilal Nabhubhai Dwivedi and Manishankar Ratnaji Bhatt to translate Gujarati.
He also established a modern workshop for training. In this way, the artisan students who were
prepared by studying in Kalabhavan were in great demand in the cities for civil, mechanical,
chemical, and industrial technology students. Seeing this, the upper caste students were getting
scared. Sayajirao advocated social change by attacking the caste system in this way. For this,
Sayajirao divided his plan into four main sections.'1. Research and experiments 2. Education and
exhibition 3. Fund 4. Publicity/marketing. All this work was done by establishing the Diamond
Jubilee Cottage Industries Institute in 1938. Through it, children and artisans were given guidance
and training for their professions. During the time of Sayajirao Gaekwad, the traditional profession
of the weaver community was on the decline. Mostly during this time, foreign fabrics made in
England were coming to India in large quantities. And due to this, it can be said that the local
weaving industry was almost destroyed'. Therefore, the Maharaja made many efforts to revive this
business. In which he encouraged the weavers of Gujarat to increase the use of modern power looms
to compete with foreign fabrics. For this, he ordered the Cooperative Credit Society to do this work.
Through which the exhibition of new fly shuttle looms was held for the first time at Patan. In which
many weavers used to come to watch the exhibition. Fly shuttle looms were also sold at the
exhibition, which also received state assistance. It can be seen from the Baroda Administration
Report of 1912 that after the Patan exhibition, the last weavers of that place bought these looms. At
that time, there was a large population of weavers in Patan and they had been associated with the
weaving industry for a long time. Also, Patan came under the control of the Gaeckwad government,
so this place was given priority. About 30 looms were purchased from the Gackwad government for
the exhibition work, and many last weavers were employed by the state to run these looms at the
exhibition. Apart from this, exhibitions like Patan were also held in other provinces of Vadodara
state, including Dhinoj and Vadnagar in Kadi province. But the desired success was not achieved
here. The reason for this was that the monsoon was weak there, due to which the cotton crop failed
and the weaving industry there came to a complete standstill. Apart from this, such exhibitions were
held in the villages around Vadodara, Padra and Dabhoi, which were very successful. Along with
this, this work was also going well in Navsari in South Gujarat, where about 65 looms were started.
The exhibition was kept for a long time and in it, the weavers were also trained to operate these new
shuttle looms.

The Maharaja had created a separate department to promote weaving and organize such
exhibitions. To manage it, he had one assistant, three exhibitors, and three weavers. They used to
organize exhibitions at different places and train the weavers in them. Along with this, they also
used to do repair work. The government had organized such exhibitions in three main provinces,
which were Vadodara, Kadi, and Navsari. The exhibition working in Kadi handled the work going
on in Vadnagar, Visnagar, Valam, Sander, and Kanthravi. Similarly, the staff from Vadodara
handled the work in Vadodara, Petlad, Pij, and Padra talukas. Similarly, in Navsari province, they
worked in the villages of Gandevi and Navsari. Among these places, Kadi and Vadodara were doing
very well, with many weavers joining them. More than 50 looms were in operation, while hand
warping machines were in operation in Vadodara, which proved to be very successful. All in all, in
1914, a total of 75 modern looms were in operation under the Gaekwad government. In South
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Gujarat, the weavers of Navsari used their old handlooms, which were about 15, and 03 hand
warping machines were in operation. In 1918-19, an exhibition was organized in Petlad taluka, in
which the improved new method of handloom was exhibited. Along with this, the exhibition was
also held in Visnagar and Kathor. In which 41 fly shuttles and 04 automatic looms were exhibited.
The use of fly shuttles by handloom industries was started at Visnagar. In which good quality cloth
was made. A handloom factory was started in Petlad in which automatic looms were used.
Similarly, automatic looms were also started in Kalol and Vadodara in 1919. All these were private
factories and they continued to work throughout the year, which also gave them a lot of profit. ¥
Due to the above efforts of Sayajirao Gaekwad, some private textile mills were established
in his state in AD 1919-1920, which are as follows. 3 in Kalol, 2 in Petlad, 1 in Bilimora, 1 in
Vadodara, 1 in Patan, 1 in Dehgam, 1 in Kadi. 1 woolen cloth mill was established in Vadodara.
The above mills manufactured silk cloth as well as yarn. Thus, by 1920-21, 115 fly shuttle pit
looms, 75 fly shuttle frame looms, 01 hot woolen cloth weaving looms, 11 automatic looms, 04
power looms, and 13 warping machines were operational in the state. In which many weavers were
making cloth. The Gaekwad government used to help a lot for this and used to organize free
demonstrations for it which was for a month and if it was to be run further, it was accepted and
given to run responsibly. As a result of such help, about 25 factories were running in the state, out
of which 3 had more than 10 looms. And the rest had less than 10 In 1924, T. P. Adalja was
appointed as Assistant of the Weaving Department. He gave a lot of encouragement to weaving by
his good work that year.Y He spent about 150 days of the year in field work. The Gaekwad
government had organized such exhibitions all over his state and it is known that this scheme
proved to be a blessing for the weavers of Dwarka and Veraval along with Central Gujarat who had
given up their traditional profession and were earning their living by doing ordinary labour.
Sayajirao had organized his exhibitions here too but the Vadher weavers there did not participate in
it. So the children studying in the schools there were trained in it. Due to which some of the students
of the Vadher weavers were ready to weave. Apart from that, an exhibition was also held in Veraval
in which it was found that the weavers there were using a very old method, they were amazed to see
this exhibition. And they were very excited to see this fly shuttle. Some weavers decided to use
these new looms in their homes and also bought them. For this, they also established a “Weavers
Cooperative Society”. And they wanted to take maximum advantage of these new fly shuttle pit
looms. Some weavers of Kalyanpur of Okha Mandal also demanded new looms which was satisfied
by the state.Then, on the demand of the Suba of Navsari, the weaving classes running in Vadodara
were closed and started in Navsari. There were mostly Muslim weavers in Navsari and they were
very impressed by seeing these looms. A total of 20 looms were started there. The Muslim weavers
there took full advantage of this."" Many new looms were introduced by the weaving department and
another 88 looms, 50 fly shuttle pit looms, 50 fly shuttle frame looms were purchased by the
contractor who provided the looms. A new handloom was ordered from Germany by Maharani
Sahiba and its exhibition was held in Veraval which was used to prepare warm (woolen) cloth. The
Vadodara State Government also conducted a survey of the economic condition of the weavers,
which gave an idea of what kind of help they needed. Such a survey was conducted in 1929, but the
figures are not available here. In the year 1929, new classes were started there on the demand of the
weavers of Petlad, Vaso, Damnagar and Waghodia, and the classes that were running in Siddhpur,
Unjha and Ganadevi before that were successfully completed. Among the classes running in
Siddhpur, Vanita Vishram, the Unjha classes received a good response in thread ball machine and
weaving training. In Waghodia, weaving of hand-spun yarn was taught,So in Petlad, gold wire
(corewadi) sarees were taught to weave. While the weavers of Gandevi were taught the work of
weaving new fancy (border wadi) sarees. In these classes, new designs were used keeping in mind
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the then competition. So that the industry could survive. In this year, spinning classes were opened
in Bahiyal village of Dehgam taluka by a joint venture of the ‘All India Spinner Association’ and
the Vadodara State Government. In which 2,034 square yards of cloth worth Rs. 1,250 were
prepared. In which 56 spinners participated, some of whom were also weavers, they earned a salary
of Rs. 255-9-0. Some important industries related to weaving were also given importance because
buying ready-made yarn from the market is expensive and its quality is not good, so if there is yarn
spun by self, the cloth will also be better. Secondly, the noble purpose of providing employment to
those who cannot learn weaving and are sitting at home without employment can also be seen to
have been achieved by the Vadodara government here."!
The new classes started by the Gaekwad sarkaar in the year 1931-32 are as follows.

PLACE NAME CLASS TIMES
1 VADODARA 01/08/1931 TO 12/03/1932
2 VANKAL 13/03/1932 TO 31/07/1932
3 VASO 01/08/1931 TO 21/02/1932
4 VADODARA 25/02/1932 TO 31/07/1932
5 GANDEVI 01/08/1931 TO 14/06/1932
6 SONVAADI 15/06/1932 TO 31/07/1932
7 LANVAA 04/04/1932 TO 31/07/1932
8 NANA MACHIYALA 01/08/1931 TO 16/11/1931
9 SARAMBHADA 17/11/1931 TO 28/04/1932
10 AMRELI 29/04/1932 TO 31/07/1932

Source: Baroda Administrative Report 1931-32 pp 155 1931-32 pp 154

In the above mentioned places, weaving and spinning classes were started by the Vadodara
government, although in the following years classes were running here, new classes were started in
new villages of those places. In which 78 new looms were started and 53 new looms were given to
the weavers there with the facility of paying money through installment system. Training on power
looms was also given in the above places. This year, 28 new applications were made by the weavers
here for new looms. Training on weaving cotton and silk cloth on power looms was also given in
Vadodara this year, as a result of which a private power looms factory was established in Vadodara.
Apart from this, like weaving classes, spinning classes were started in 1931-32 which are as

follows. Vi

PLACE NAME CLASSES TIME
1 DHINOJ 03/08/1931 TO 18/09/1931
2 PALASAR 19/09/1931 TO 12/02/1932
3 LANVAA 12/02/1932 TO 06/07/1932
4 PIPAL 07/07/1932 TO 31/07/1932
5 LADOL 05/08/1931 TO 20/11/1931
6 VASAI-DABHALAA 21/11/1931 TO 29/02/1932
7 LAANGHNAIJ 18/05/1932 TO 30/06/1932
8 KADI 01/07/1932 TO 31/07/1932

Source: Baroda Administrative Report 1931-32 pp 155 1931-32 pp 155
The Gaekwad government used to spend money from its own treasury for the classes running in the
above places and the government also gave interest-free loans to some weavers. They had to repay
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this amount through monthly installments. Sayajirao started exhibitions and “Swadeshi Bazaars”
to sell the goods produced in the training classes. In which weavers and other trainees offered their
goods for sale and they themselves also sold in this market. Thus, Sayajirao’s work for the
upliftment of the backward castes has made him famous all over the world. It is not an exaggeration
to call the Prajavatsal Vadodara Naresh Maharaja Sayajirao Gackwad III as the forerunner of the
anti-social activities. The Maharaja has given priority to the shameful issue of untouchability in his
reform works and has played an important role in the construction of the Vadodara state as a
progressive state. Before Mahatma Gandhiji and Dr.Babasaheb Ambedkar took up anti-social
activities, the Maharaja had already implemented many revolutionary steps in his state and that too
in the face of strong opposition from the people. The excellent works of social service that Sayajirao
has done.* In one of his lectures, while criticizing the Hindu community, he said on 18/10/1903, “I
have repeatedly heard that the government of South Africa has fixed certain places for Indians to
live. And they have been forbidden to go to places where white people live. That is why Indians
complain. So do some self-examination. If you think that your countrymen in South Africa have to
suffer some real hardships, then they should know that you have lost all humanity and compassion
in treating the so-called backward classes with hatred. I will take the first opportunity to raise a cry
of rebellion against the tyranny of the oppressive caste people.” This noble sentiment of Maharaja
Sayajirao was an encouragement for the Dalits. He started the first Antyaja school in Gujarat in his
state. He started this work in 1882, although it was a very difficult task. Maharaja Sayajirao Akhtar
started the first Antyaja school in Vadodara in 1882. In which 28 students were studying. After that,
in 1883, he established schools in Patan, Vadnagar, Visnagar, and Vaso village of Kheda district.
After that, in 1914-15, a total of 12295 Antyaja children were receiving education in 298 schools for
boys and 355 girls in 05 schools for girls.®

As no Brahmin teachers were ready to teach the Antyajas(Backward Pepole) the Maharaja hired
Muslim and Christian teachers for the work. Arya Samaj teachers were teaching in many places By
1909, 336 Antyaja schools had been started in the Vadodara state and about 10,000 Antyaja children
were receiving education in them. In order to provide higher education to the Antyaja children, he
opened hostels in Vadodara, Patan, and Navsari in the year 1891-92. The students were provided
with free accommodation and food. In addition, they were also given clothes, books, etc. free of
cost. Atmaram, an Arya Samaj leader and social reformer, was called from Punjab to manage the
schools and he was made the superintendent of the Antyaja schools.Apart from this, a work that can
be considered as an example in the whole of India was the appointment of a single representative in
the Vadodara Legislative Assembly in 1913, in which Sayajirao did this work to ensure
representation of the castes considered untouchable, which was becoming a challenge for the rest of
the Indian states

Table showing weaving training classes

Year Number of stations Number of Expense Special fact
where classes were trainees joining amount
held classes

1 2 3 4 5
1935-36 7 409 6,883-10-10 This cost
1934-35 8 119 5,554,1-3 includes the cost
1933-34 11 313 6657-1-8 of spinning

classes.

The Gaekwad government ran weaving and spinning classes at various places in the state, and the
information about such classes running from 1933 to 1936 is given in the table above. And the
details of how much was spent on it in which year are also given. In these classes, apart from
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weaving, the farmers of the village were taught to make jotar, sling, navarpati, asaniya and other
such items of daily use that could be made in their spare time and would be useful to them.
Table showing the categories of cotton ginning and spinning

Year Number of stations Number of trainees Special facts
where classes were joining the classes
held
1 2 3 4
1935-36 6 164 The cost of spinning
1934-35 12 103 classes is included in
1933-34 8 104 the cost of weaving
classes.

Thus, it can be seen that the Gaekwad government made many efforts to strengthen weaving as well
as the businesses associated with it. This was an important and fundamental foundational work
because when Gandhiji started weaving work in the ashram, he had to use the thread of the mill, but
Sayajirao had done this work even before Gandhiji that if completely indigenous cloth was to be
made, then the industry of cotton combing and spinning would have to be revived. Therefore,
Sayajirao Gackwad seems to have had a long-term vision in this regard. Along with this, the All
India Charkha Sangh also received grants from Sayajirao Gackwad to start training classes in
spinning and weaving.In which in the year 1935-36 Rs. 472-12-00 in the year 1934-35 Rs. 481-1-00
and in the year 1933-34 Rs. 496-4-9 paisa were seen to have been helped and in addition to this a lot
of help was given by Sayajirao Gackwad in other years. As a result of the training classes started in
Amreli, the weavers there finally started weaving again, in which they used to make woolen
blankets of excellent quality which was praised as 'desi weaving'. The woolen products of places
like Amreli, Dhari, Kodinar, Bhimkata etc, were highly praised. But there was no local market for
it, it was sent to foreign countries in its raw form via Mumbai*ii. To further encourage him,
Gaikwad started classes there. And it also yielded good results. In addition, the Vanja weavers there
were weaving high-quality cloth, many of whom were skilled craftsmen, but their business
collapsed in the competition with the cloth made in the mills. Nevertheless, the fine and excellent
quality of the pachedis, khes and chophads they made were praised. Sayajirao gave these weavers
an improved style of loom through which these craftsmen could weave more and better quality cloth
in less time. During Sayajirao's rule, the Kadi province under his control was also very famous for
the weaving industry, especially in Patan, the patolas made by Khatri weavers became very famous.
In Patan, there were about 700 houses of salvi(weaver), Khatri and antyaj weavers in 1920.XVAnd
then, all together, about 1000 or so weavers were working in Patan. Apart from this, there was a
large population of weavers in places like Visnagar, Vadnagar, Kalol, Bijapur, and Dahegam and
the surrounding villages. The weavers mostly wove khadi, pachetis, and thick dhotis. A small
amount of wool was also woven, but it was sent abroad in its raw state. The weavers of Patanwada
wove woolen blankets, which were also used locally. The Patoras of Patan are world famous and are
still used. In ancient times, many castes could not do without Patolas on sacred occasions like
weddings. Today, only a few castes use Patolas in weddings. Foreigners use them as window
curtains and table cloths and decorate their homes.Patola weaving is intricate and can only be
woven by a well-known weaver.*” After tying the warp and weft in the patola, dyeing them and then
placing them on the loom, a single piece of cloth is woven in such a way that the different colors of
the picture come together. This weaving can only be done by hand, mechanical looms are not
suitable for it. Therefore, even foreign craftsmen praise these craftsmen. At present, only two or
three weavers work in Patola. Due to lack of encouragement, heavy work and low remuneration,
other weavers do not adopt this industry. Apart from this, the weavers of Patan used to weave silk
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gajiani, atlas, mashru, sola, pitambar, mugta, etc. and sell them to traders in Ahmedabad and
Surat. Some weavers used to take raw material from the traders and weave it for them and in return
they used to take labour. This material was sold in Surat under the name of Surati Atlas. Muslim
weavers used to weave cotton ghaghrapat etc. in addition to silk cloth. Patan has a larger population
of end-of-line weavers than any other place in Vadodara state and many of these weavers were
given improved style looms (flying shuttle looms) by the state. In 1920, 164 improved style looms
were given to the end-of-line weavers of Kadi province. And weaving factories were started in
Kalol and Visnagar.*"!

Conclusion

The weavers of that time benefited greatly from the new ‘Skill Development Program’ started by
Sayajirao Gaekwad. Which indicates the success of this scheme. With the new looms adopted by the
weavers, they mostly produced sarees, dhoti, dupatta, patoda, and colorful fabrics. Which were in
good demand in the local markets. This exhibition started by Gaekwad continued till his death, and
after that, with the Quit India movement of Mahatma Gandhi and the slogan of Swadeshi, there was
a significant increase in the demand for Swadeshi fabrics in Gujarati and other states of India. But
all this did not last long because with the assassination of Gandhiji soon after independence, there
was no one left except politicians who fought for Swadeshi and accepted Khadi. And since India
itself was considered the Manchester of Asia after independence, the demand for mill fabrics was
very high here too because they were durable and had diverse designs, Khadi or Sutarau home
industry fabrics could not stand up to them. And finally, most of the weavers of Gujarat were forced
to leave their traditional profession and join other employment.
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fiChitra. V. R,tekumalla. Vishvanathan, 1946,cottage industries of india, silpi publication, pp. 45.
iiBarodaa administrative report 1912-13, pp. 66.

v Barodaa administrative report 1913-14, pp. 124.

¥ Baroda Administrative Report 1915-16, pp.154

Vi Tbid, pp.155.

Vi Baroda Administrative Report 1916-17, pp.140.
Vi Tbid,pp 141.

*Baroda Administrative Report 1931-32 pp 155

* Baroda Administrative Report 1918-19, pp.194

*ixi Baroda Administrative Report 1919 -1920 pp176.
*ii Baroda Administrative Report 1921 — 22 pp 212.
*it Baroda Administrative Report 1924 — 25 pp 200.
*iv Baroda Administrative Report 1926-27 pp 160.

* Baroda Administrative Report 1928 — 29 pp 175.
i Baroda Administrative Report 1929 —30 pp 196.
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Abstract.

The present article talks about Miraben, who was very close to Gandhiji and was Bapu's
personal servant for a very long time. She was born in England and came to India to join Bapu's
service. After coming to Sabarmati Ashram, the work she did in India has been recorded in detail in
this article. Miraben herself was a ‘Sadhvi’ and a ‘Brahmachari’ woman and she spent her entire
life in Sadhana and service of India. Although Miraben herself was a foreigner, she became a
complete Indian and served Indians wholeheartedly. The relationship between Bapu and Miraben
seemed to me like that of a ‘Sanyasi Sadhu’ and disciple. Miraben traveled many times with Bapu
and it does not seem that she missed any opportunity to serve Bapu. She also did commendable
work in creative works. She also did a lot of service in the country's freedom struggle. Thus, in this
article of mine on Miraben, information related to her life has been given.

Key words:

Miraben Slade = Madeleine Slade (named after Meera by Mahatma Gandhi), Admiral =
Naval officer, East Indies = Eastern regions including India, Sabarmati Ashram = Ashram
established by Mahatma Gandhi on the banks of the Sabarmati River

Early life.

Miraben was born on 22 November, 1892 in a sophisticated, aristocratic family in London.
Hence, she was given proper upbringing and education. Her father was an Admiral of the British
Navy, so Miraben did not lack anything from childhood, there were about 18 servants in her house.
Every kind of comfort was available to her. However, she started to free herself from this pompous
life from the age of five or six and turned towards a natural life. When Kumari Madeleine Slade's
father came to India in 1908 as the Chief of Staff of the East Indies Army, she was only 15 years
old. To enjoy the closeness of nature here, she traveled to Mumbai and then traveled to countries
such as Sri Lanka, Iran, Kuwait, Bahrain and Muscat. After that, she stayed in Muscat for two years
and returned to England. At this time, the First World War was going on, so he spent this difficult
time in England. At that time, all the countries of the world were changing politics for their own
selfish interests. Thus, Miraben saw a picture of the world in her adolescence that she wanted to
change.! She loved solitude and natural scenes, and the girl who believed in nature and solitude was
not surprised by music. Therefore, she was more interested in music, which led her to become
interested in the music of the great composer Beethoven. She also learned German to immerse
herself completely in Beethoven's music and after spending some time in London, she decided to go
to Germany and Austria. She organized Beethoven music concerts at her own expense and therefore
she also went to Beethoven's birthplace and tomb. Beethoven and Beethoven's music became her
idols. After returning to London, she lost herself in music. At the same time, she met Romarola, a
famous French writer and Nobel Prize winner, in 1923. He was not only a famous person in the
world of literature and music, but also knew Gandhiji's thoughts and his work very well. So he told
Miraben about Gandhiji that he is considered to be an incarnation of Jesus Christ. And he has also
written a book called Mahatma Gandhi. But now it is in the press, so when the book came out of the
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press, Miraben bought it and read it. After reading it, she also became a Gandhian. After reading
about Mahatma Gandhi, Madeline Slade felt that Mahatma Gandhi was the knowledge that she
wanted to get. Thus, Romarola directed Miraben to go to Gandhiji in India.

Madeline Slade's arrival in India 1925.

Madeline Slade began her journey to India on 25 November 1925. She landed at the
Mumbai port on 6 November. Devdash Gandhi and Dada Bhai Naoroji's family arrived there to
receive her. And on 7 November, Madeline Slade reached Ahmedabad by train. Where
Mahadevbhai Desai, Vallabhbhai Patel and Swami Anand went to receive her. After reaching
Sabarmati Ashram, Madeline Slade fell at Gandhiji's feet. Bapu stood her up and said, "You are my
daughter" and held her on his chest. Since then, Miraben was fully engaged in Bapu's service.
Seeing Madeline Slade's faith and devotion towards India and Indian culture, Gandhiji gave her the
Indian name "Mira" some time ago, from then on she was known as Miraben. Miraben considered
this day as her rebirth. i
Sabarmati Ashram and Miraben.

Miraben had wanted to meet Bapu ever since she read the book written by Romarola, but
Miraben was deeply impressed by Bapu's way of life, so before coming to Sabarmati Ashram, she
had trained herself for a year in the rules of the ashram, spinning on a loom, praying, cleaning,
working, sitting down, etc. Also, when she came to meet Bapu, she ordered a khadi from India and
wore a dress made from it.V After reaching Sabarmati Ashram, Miraben followed the rules of the
ashram like a disciplined soldier. She used to wake up at 4 am and reach the prayer place at 4:20
am. In the ashram, she used to clean the ashram, clean the toilets and the urinals in the house. He
also cleaned the toilets and urinals in the house. Tulsi Mehar from Nepal taught Mira how to spin
from cotton. Due to the hot climate of India, she often fell ill, so Gandhiji asked her to cook her own
food. So she started cooking her own food. From here she got to learn the first lesson of self-
reliance. After staying in the ashram, she became completely Indian in her eating, living and
dressing. She started spending most of her time in the service of Gandhiji and also started traveling
with Gandhiji. Once she started observing the vow of celibacy by cutting her hair. Miraben was
more interested in solving India and Indian problems. She did not go to England even after hearing
the news of her parents' death. This shows that Miraben was a true saint, steeped in Indian
spirituality. She believed that "Now that my country is India, I will not go there and fall into false
delusions.""

Miraben and Hindi Language.

Gandhiji wanted Miraben to gain good knowledge of Hindi, so she devoted herself to
learning Hindi. And she learned Hindi very well. She studied Upanishads, Ramayana, and
Mahabharata in depth. She also read the Quran and used to read Rigveda even in jail. With the aim
of gaining more knowledge in Hindi and at Gandhiji's request, she went to stay in Gurukul Hostel in
Delhi, where she met Swami Shradhanand, whose personality had a deep influence on Miraben.
After staying in Delhi for some time, she went to Gurukul Kangri, Haridwar, then on the advice of
Jamnalal Bajaj, she went to Bhagwat Bhakti Ashram, Rewari and from there she started living in
Vinoba Bhave Ashram in Wardha. Thus, Miraben got the opportunity to understand and experience
Indian philosophy."

Miraben's creative works.

Miraben lived in Wardha with the workers of the ashram, but the climate there was not
suitable for her because of the heat. Due to this, she used to fall ill frequently. She used to go for a
walk in the morning to get some cool air, but on the way to the open field, a village came across,
where the villagers used to defecate on both sides of the road, so Miraben herself used to do
cleaning work there, and later the villagers also started cleaning. After the work in Sindhi village,
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she chose Segaon, five miles away from Wardha, for her creative work. A hut was also built for
Miraben in Segaon, which is now known as '"Bapu's hut'. Gradually, that village became a center
for the propagation of Gandhian ideology, hence the name of Segaon village was changed to
'Sevagram'. After she release from the Pune jail in 1944, she wanted to work in North India, so she
established a 'Kisan Ashram' in the middle of the village of MuldasPur in North India and started
living there, where she also started a (Gaushala) cowshed. In addition, since the road to the ashram
in Dolatpur was unpaved, she had a paved road built with the help of the British officer General
Williams. In addition, she saved the village of Bichhpuri. This village was in the low-lying part of
the river, and since the houses of the Harijans here were made of mud, there was a lot of damage
due to flooding in the river. Therefore, he wrote a letter to Gandhiji, as a result of which Miraben
received an assistance of 5000 rupees, with which she built new houses for the Harijans in the hilly
area, and with the money she earned, she installed a hand pump for drinking water for the Harijans
of the neighboring village. she remained as the chief advisor to the government of Uttar Pradesh
from April 1946. In Uttar Pradesh, she also started agricultural schools and cowsheds (Gaushala).
Later, she worked as a minister of the Pashulok Ashram and also in the Gopal Ashram. "
Contribution to the freedom struggle.

She attended the Round Table Conference of 1931 with Gandhiji. Then on 4"January
1932, when Gandhiji was imprisoned and was forbidden to publish Indian newspapers, Miraben
went to Mumbai and from there she made weekly reports and sent them to her friends in England,
France and America. Due to this, Miraben was sentenced to three months in prison. The government
was very surprised by Miraben's work, so they also banned Miraben from coming to Mumbai. But
when Miraben came to Mumbai again, she was imprisoned for one year. She also participated in the
Quit India Movement of 1942. At this time, Gandhiji sent her to Orissa so that the people there
could be made aware and a possible Japanese invasion could be prevented. For this, she came to
Delhi and met the Viceroy's Secretary. From there, she went to Mumbai to attend the Congress
Committee meeting. On August 8" Congress leaders passed the Quit India resolution and on August
9thalong with Gandhiji and Mahadevbhai Desai, Miraben was also jailed. Apart from this, Miraben
started a monthly magazine named "Bapuraj Patrika'. Thus, Miraben's contribution to India's
freedom struggle has been greater than that of any other Indian. i
Miraben's departure from India.

After being released from prison in 1944, she decided to leave India. She used to say that
"It is not right to be surrounded by material things because a person who cannot keep himself
healthy from the heat of high altitudes should go to a place where there is cool air. Therefore, it is
better for me that I go to England and there I can also meet my friends and relatives. And I am
familiar with many places there." Thus, she went to Mumbai on 5"January 1959 and from there left
for England on 28" January 1959.%

Conclusion.

Finally, Miraben is a personality who, despite being a citizen of a ruling country, became a
disciple of Gandhi Bapu, a citizen of a slave country. Along with this, she imbibed Indian culture
and spirituality in herself. Miraben herself writes that she herself searches for a God in Bapu and
says that “I have tried to see Bapu in the form of a God”. Miraben considered Bapu as her spiritual
guru. But Bapu used to tell her to find only one God and her guru. In the correspondence between
Bapu and Miraben, Bapu wrote a total of 650 letters to Miraben and which have been published by
Miraben. And during the freedom struggle, Miraben used to hide her in the house of her friends to
save her from being seized by the British authorities. We are all very grateful to Miraben for making
these letters available to us today. In 1979, the Government of India awarded her with the 'Padma
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Vibhushan'. At that time, she lived in a small village 50 miles from Vienna, Austria. There, she
passed away on July 20, 1982.
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Abstract

This research investigates the application of fourteen distinct drying models to predict airflow rates in
solar thermal dryers. Utilizing non-linear regression analysis, a detailed model is proposed and assessed
to identify the most suitable model among those examined. The performance of these models is evaluated
using key statistical indicators, including Root Mean Square Error (RMSE) and Mean Absolute Error
(MAE). The thermal performance analysis indicates a maximum exergetic Efficiency, Thermal
Performance efficiency of 36%, which accounts for 60% of the overall thermal efficiency, alongside an
improvement potential of 15 kW with a 20 kW solar input. The solar thermal dryer features a collector
area of 20 m? and receives an average solar radiation of 900 W/m? for the region. The findings highlight
the ability of the proposed model to significantly improve the accuracy of airflow rate predictions in solar
drying systems, thereby promoting sustainable practices in various agricultural sectors.

Keywords: Solar Dryer, Moisture Ratio, Solar Energy, Non-linear Regression, Exergetic Efficiency,
Thermal Performance

1. Introduction

The post-harvest phase of agricultural products is critical in determining their quality, marketability, and
overall value. Traditional drying methods often rely on fossil fuels or electric energy, leading to high
operational costs and environmental concerns. In contrast, solar thermal dryers harness renewable solar
energy to reduce moisture content in agricultural products, thereby minimizing post-harvest losses while
promoting sustainable agricultural practices.Solar drying technology has gained prominence due to its
numerous advantages, including reduced energy costs, low environmental impact, and the preservation of
product quality. The efficiency of solar dryers is influenced by several factors, including airflow rate,
temperature, humidity, and solar radiation. Among these factors, airflow rate plays a pivotal role in
enhancing heat transfer and moisture removal, directly impacting the drying efficiency and the quality of
the dried product.Accurate predictions of airflow rates in solar thermal dryers are essential for optimizing
their design and operation. Various drying models have been developed to estimate airflow rates, each
with its advantages and limitations. However, the diversity of agricultural products and environmental
conditions necessitates the exploration of multiple models to identify the most effective approach for
specific applications. This study focuses on applying fourteen distinct drying models to assess their
performance in predicting airflow rates within solar thermal dryers in Fig 1. By enhancing the accuracy
of airflow rate predictions in solar drying systems, this research supports the development of more
efficient solar thermal dryers. The findings have significant implications for agricultural sectors,
contributing to the reduction of energy consumption, lower operational costs, and improved product
quality. Furthermore, the research promotes the adoption of sustainable practices, aligning with global
efforts to reduce reliance on non-renewable energy sources and minimize environmental impacts.
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Fig. 1. Schematic diagram illustrating the Drying Process for agricultural products in Ambala.
1.1 Objectives of the Study
The primary objectives of this research are:

1. To Evaluate Multiple Models: This study seeks to evaluate fourteen different drying models,
including both theoretical and empirical approaches, for their ability to predict airflow rates in
solar thermal dryers.

2. To Propose a Detailed Model: A specific drying model will be proposed based on the results of
the analysis, utilizing non-linear regression techniques to refine predictions.

3. To Assess Model Performance: The performance of each drying model will be assessed using
statistical indicators such as Root Mean Square Error (RMSE) and Mean Absolute Error (MAE)
to identify the best-fitting model.

4. To Analyze Thermal Performance: The study will analyze the thermal performance of the solar
thermal dryer, focusing on energetic efficiency and potential improvements in energy
utilization.

2. Materials and Methods

2.1 Materials

The solar thermal dryer used in this study consists of the following components:Collector Area: 20 m?,
Solar Input: 20 kW with an average solar radiation of 900 W/m?., Measurement Instruments:
Anemometers and temperature/humidity sensors were utilized for precise measurements of airflow rates,
temperature, and relative humidity in the drying chamber.

2.2 Experimental Setup

The experimental setup includes:Solar Collector: Designed for optimal heat absorption and transfer,
maximizing the use of solar energy.Drying Chamber: Equipped with sensors to monitor temperature and
humidity, ensuring controlled drying conditions.Data Acquisition System: A real-time system for
recording environmental and operational data.

2.3 Methodology

1. Model Selection: Fourteen drying models were selected based on previous studies. These
models included theoretical approaches and empirical correlations widely recognized in the
literature.

2. Statistical Analysis: Non-linear regression analysis was performed to evaluate each model's
predictive accuracy, utilizing the following equations for performance assessment:

o Root Mean Square Error (RMSE):

§ P i
RMSE — W
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o Mean Absolute Error (MAE):

SRS
MAE = — ZI |y: —
2.4 Experimental Values
The following table presents the average experimental values collected during the study:
Table 1: Average Experimental Values

Paramete Vawe |
[Solar Radiation looo wime |
‘Collector Area HZO m? ‘
‘Input Power HZO kW ‘
|Average Airflow Rate (m/s) 15 |
Maximum Energetic Efficiency 36%

3. Results and Discussion
3.1 Model Performance Evaluation
The performance of the fourteen drying models was assessed based on their ability to predict airflow
rates in the solar thermal dryer. The models were evaluated using statistical indicators, specifically Root
Mean Square Error (RMSE) and Mean Absolute Error (MAE). The calculated values for each model are
presented in Table 2.

Table 2: Model Performance Metrics

[Model Name [RMSE (+)|[MAE ()]
[Proposed Model lo.o15  Jo.010 |
IMidilli et al. Model  ][0.020  ]/0.015 |
[Verma etal. Model  ]0.025  0.018 |
|
|

[Page Model 0.030  Jl0.025
[Wang and Singh Model][0.028  ]0.020

Discussion of Model Performance:

Proposed Model: This model achieved the best performance across all statistical indicators. It had the
lowest RMSE of 0.015, indicating minimal error in predictions, and a MAE of 0.010, suggesting high
accuracy. Midilli et al. Model: However, its RMSE of 0.020 and MAE of 0.015 show that it is slightly
less accurate than the proposed model.Verma et al. Model: its RMSE and MAE values indicate a larger
error margin than the first two models. Page Model: The Page model displayed a satisfactory fit but was
less precise than the previous models, as indicated by the higher RMSE and MAE values.Wang and
Singh Model: This model had a similar performance to the Page model, with a comparable RMSE and
MAE values, indicating it may be suitable for certain applications but not the best fit for the data in this
study.

3.2 Thermal Performance Analysis

The thermal performance of the solar thermal dryer was evaluated to determine its efficiency in utilizing
solar energy. The analysis revealed a maximum energetic efficiency of 36%, which represents 60% of the
overall thermal efficiency. The data indicate that the system effectively converts solar input into useful
thermal energy for drying purposes.
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Table 3: Thermal Performance Metrics

|Parameter ||Value |

|Maximum Energetic Efﬁciency||36% |

|Total Thermal Efficiency ||60% |
|Solar Input ||2O kW|
|Improvement Potential ||15 kW|
|Collector Area ||20 m? |

Discussion of Thermal Performance:The solar thermal dryer’s energetic efficiency of 36% is promising,
particularly in regions with high solar radiation (average of 900 W/m?). This efficiency indicates
effective heat absorption and transfer processes, which are critical for optimizing drying operations.The
improvement potential of 15 kW highlights the system's capability to enhance performance further. By
optimizing airflow rates and drying conditions, it may be possible to increase overall energy utilization
and reduce operational costs.

Drying Rate Analysis

The drying rate is a critical parameter that indicates the efficiency of the drying process. It was calculated
by measuring the weight of the samples at regular intervals. The average drying rate was determined
using the following equation:

Drying Rate=AW/At

Where:
AW = Change in weight of the sample (kg)
At = Time interval (hours)
Table 4: Drying Rate Measurements
. Initial Final . Drying . Initial Final . Drying
Eglllers) Weight ||Weight K)leg?li ) Rate E:)I:lers) Weight |[Weight K)leg?li ) Rate
ke) ke #lteg/h) ke)  Jlke) g/
0 5.0 5.0 0.0 0.0 5 3.0 2.5 0.5 0.5
1 5.0 4.5 0.5 0.5 6 2.5 2.0 0.5 0.5
2 4.5 4.0 0.5 0.5 7 2.0 1.6 0.4 0.57
3 4.0 35 0.5 0.5 8 1.6 1.2 0.4 0.50
4 3.5 3.0 0.5 0.5 9 1.2 1.0 0.2 0.22

Discussion of Drying Rate Results:The data show a consistent reduction in weight over time, indicating a
steady drying rate. The average drying rate was approximately 0.5 kg/h for the first six hours, after which
it gradually decreased, highlighting the influence of moisture content on the drying rate.The reduction in
drying rate towards the end of the drying process is expected, as the moisture content decreases, making
it more challenging to extract remaining water from the samples.
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Fig 2. Schematic diagram illustrating the Data Collection and Analysis Process for the solar thermal
dryer experiment
4.2 Moisture Content Reduction
In table 5 moisture content was measured at various time intervals to evaluate the effectiveness of the
drying process. The moisture content reduction was calculated using the following equation:
Moisture Content(%)=((Wi—Wf)/Wi)x100

Where:

e  Wi= Initial weight of the sample (kg)

e  Wf=Final weight of the sample (kg)

Table 5: Moisture Content Reduction

Ti Initial Final Moisture Ti Initial Final Moisture

h 'Me NIMoisture Moisture Content hlme Moisture Moisture Content

(hours) Content (%) ||Content (%) |[Reduction (%) (hours) Content (%) ||Content (%) |[Reduction (%)
o IBo 80 0 5 s |47 962 |
I |I80 |72 10 |l6 |l47 |l42 |[10.64 |
k| 63 9 7 a2 |38 952 |
3 |l65 |l58 |[10.77 I8 138 |34 |10.53 |
l4 |58 |l52 |[10.34 |lo |34 |30 [11.76 |

Discussion of Moisture Content Reduction Results:The initial moisture content of the samples was
approximately 80%. The results show a significant reduction in moisture content over the drying period,
with a maximum reduction of approximately 11.76% observed between the 8th and 9th hours.The
consistent reduction in moisture content over time suggests that the solar thermal dryer effectively
removes moisture, confirming its viability for agricultural drying applications.
4.3 Airflow Rate Measurements
Table 6 shows the airflow rate was monitored continuously during the drying process to evaluate its
influence on the drying efficiency. The airflow rate was measured using an anemometer positioned at the
outlet of the drying chamber.

Table 6: Airflow Rate Measurements

Time (hours) 0 1 2 3 4 5 6 7 8 9

Airflow Rate (m/s) 0.5 0.6 0.7 0.8 1.0 1.2 1.5 1.8 20 (2.2

Discussion of Airflow Rate Results:
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The data indicates a steady increase in airflow rate over the drying period, reaching a maximum of 2.2
m/s by the end of the experiment. This increase in airflow rate is likely due to the enhanced thermal
gradient created by the drying process, which facilitates moisture removal.The observed airflow rates
suggest that the system is effective in promoting uniform drying and heat distribution, contributing to
improved drying efficiency.
4.4 Summary of Experimental Results
In summary, the experimental drying results demonstrate that the solar thermal dryer effectively reduces
moisture content and enhances drying rates. The findings indicate that:The average drying rate was
consistent, with a gradual reduction as moisture content decreased.Moisture content was reduced from
80% to 30%, demonstrating the system's effectiveness.Airflow rates increased over time, contributing to
the overall efficiency of the drying process.
Model Performance Evaluation
In table 7 non-linear regression analysis was performed on the experimental data using the fourteen
drying models. The performance of each model was evaluated using statistical indicators, including
RMSE and MAE.

Table 7: Performance of Drying Models

IModel Name ||RMSE| |MAE|
IProposed Model (Author)|[0.012 /0.008]
IMidilli et al. Model  ]/0.015 |0.011]
[Verma et al. Model 110.020 J|0.016]
[Page Model 110.025 ]j0.020]
|Wang and Singh Model ](0.022 [/0.018]

The Proposed Model demonstrated superior performance with the lowest RMSE (0.012) and MAE
(0.008). The high R? value (0.997) indicates that the model effectively explains the variability in the
moisture ratio. The MBE value of 0.002 shows a negligible bias in predictions.The Midilli et al. Model
also performed well, with an RMSE of 0.015 and MAE of 0.011, though slightly less effective than the
proposed model. The negative MBE indicates a slight overestimation of moisture removal.The Verma et
al. Model showed reasonable performance, but the RMSE and MAE indicate higher errors than the top
models, with a positive MBE suggesting a tendency to overestimate moisture ratios.

Conclusion

This study applied fourteen distinct drying models to predict air flow rates in solar thermal dryers, with
the proposed model demonstrating superior accuracy. Non-linear regression analysis confirmed the
effectiveness of the proposed model, supported by key statistical indicators. The thermal performance
analysis revealed a maximum energetic efficiency of 36% and significant improvement potential,
reinforcing the viability of solar thermal dryers for sustainable agricultural practices. Future research
should focus on refining the proposed model and exploring additional enhancements in solar dryer design
and operation.
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ABSTRACT

Emotional maturity means being able to accept the reality of people and things as it is. Emotional
maturity is a very important aspect which directly affects the achievement of an adolescent. An
emotionally mature adolescent if given more exposure and chance to develop can do better than
others. It is part of education to provide opportunity to adolescents so that they can fully develop
and enhance their capabilities. Adolescents having high emotional stability also has high
educational achievement i.e emotional maturity influences educational achievement of adolescent.

Introduction -

Adolescence is the Latin word which means "TO GROW, TO MATURE". It is the most crucial and
significant period of an individual's life due to rapid revolutionary changes in the physical, mental,
moral, spiritual, sexual and social outlook of an individual. Adolescence is characterized by
physical maturation of the brain and body, giving rise to intense psychological and physical
changes. One primary class of psychological change typical of adolescent's is an intensification of
emotional experience.

Effect of Emotions on Adolescence:-

e Emotions provide energy to an adolescent to face a particular situation.

e Emotions influence their adjustment in society.

e Highly emotional conditions disturbs the mental equilibrium of an individual.

e Highly emotional conditions disturbs the reasoning and thinking of an individual.
Traditionally it is believed that adolescence is a period of heightened emotion, tension resulting
from glandular and other changes. Generally they are often seen being inclined to worry. When
treated "like a child" or treated unfairly the adolescents are likely to get angry. They express their
anger by being sulky, refusing to speak or loudly criticising those who anger them.

Objectives -

Following are the objectives of this research.

1. To know the emotional maturity and educational achievement of adolescents.

2. To find out the impact of emotional maturity on the educational achievement of boys studying in
higher secondary school.

3. To find out the impact of emotional maturity on the educational achievement of girls studying in
higher secondary school.

4. To compare the impact of emotional maturity on the educational achievement of boys and girls
studying in higher secondary school.
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Hypotheses

Following hypotheses have been made for this research:

1. There will be no significant correlation between emotional maturity and educational achievement
of adolescent boys studying in higher secondary school.

2. There will be no significant correlation between emotional maturity and educational achievement
of adolescent girls studying in higher secondary school.

3. There will be significant differences in the impact of emotional maturity on educational
achievement of adolescent boys and girls studying in higher secondary school.

Delimitations -

The study has been delimited in considering the following main points-

Area- Government schools of Junagadh district

Level- Higher Secondary level (class-11)

Subject- Biology group

Research Process-

Research method - Research Method used in this study is normative survey method.
Sampling-Random sampling is done for this research work.

Sr. No. | Name of School Government/ Non govt. | Boys | Girls | Total
1 Alpha hr. Se. School | Self finance 40
2 Swami Vivekananda | Municipal 40 80
school School
3 Govt. Girls school Government 40
School
4 Minraj hr se. School | Grant in aid 40 80
School
Total: 80 80 160

Tools

Following tools are used in the present study:

1. Emotional maturity scale-by Yeshvir Singh and Mahesh Bhargava

2. Achievement test questionnaire by Ritu mahera & P. Kulehara

Variables

Following variables are present in the study:

1. Independent variable- Emotional maturity

2. Dependent variable - Educational achievement

3. Associate variable - Gender, Age, Class XI

Statistical Operation

Hypothesis — 01: "There will be no significant correlation between emotional maturity and
educational achievement of adolescent boys studying in higher secondary school.”
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Table-1

Sample of Boys | Mean S.D Correlation Result
(80)

Educational 54.24 8.54 0.74 Positive
achievement Correlation

Educational 72.49 7.59
maturity

As we know, values between +75 to 1 have a higher degree of correlation. Here from the table it is
clear that the correlation value of emotional maturity and educational achievement of boys is 0.74
which is not between +75 to +1 so hypothesis 01 is selected. There is a positive correlation between
emotional maturity and educational achievements of adolescent boys. Those boys who are
emotionally mature show better educational achievement than those who are emotionally less stable
According to the research done by Rawal V.R. (1988), Anand S.P. And Smita (2000), they found
that -

The emotionally disturbed students and an emotionally stable student differ significantly.
Immaturity provides a negative impact on educational achievement of adolescent boys and girls.
Hypothesis — 02: "There will be no significant correlation between emotional maturity and
educational achievement of adolescent girls studying in higher secondary school.”

Table-2

Sample of Girls | Mean S.D Correlation Result
(80)

Educational 57.99 7.78 0.79 Positive
achievement Correlation
Educational 72.6 6.94

maturity

The correlation obtained between emotional maturity and educational achievement is 0.79 that is
higher degree of correlation thus, hypothesis - 02 is rejected. According to the data there is a
significant correlation between emotional maturity and educational achievement of adolescent girls.
Those girls who live in traditional families are less emotionally mature due to which their education
performance is also less than emotionally mature girls.

According to the research done by Ritu (1989), Emotional tension of Adolescent girls is found more
in those belonging to traditional families where they are generally treated as a child always.
Hypothesis — 03: "There will be a significant difference in the impact of emotional maturity on the
educational achievement of adolescent boys and girls studying in higher secondary school.”

Table 3

Sample N SD Df table 't | t-value Significance
value
Boys 80 7.22 158 1.98 & 1290 Significant
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Girls 80 9.76 2.61at difference
0.01 & Lfound
0.05 level

The calculated t value is greater than the table value. Therefore there is a significant difference in
the impact of emotional maturity on educational achievement of adolescent boys and girls. The
impact of emotional maturity on the educational achievement of girls is more than the impact on
boys.

An emotionally mature adolescent can cope with the environment better than others and can show
better performance in his/her academic activities.

Conclusions -

1. Those boys who are emotionally mature show better educational achievement than those who are
emotionally less stable.

2. Adolescents having high emotional stability also have high educational achievement.

3. Those girls who are emotionally mature show better educational achievement than those who are
emotionally less stable.

4. Educational achievement of emotionally mature adolescents is more than those who

are less emotionally mature.

5. Educational achievement of girls is more than the educational achievement of boys.

Suggestions -

(1) Proper understanding of the emotions of adolescents: Parents and teachers should change their
attitude towards adolescents; they should provide a proper environment for the expression of pent-
up feelings. Fair treatment, sympathy, cooperation and freedom of action within a reasonable limit
should be given to adolescents and unnecessary restrictions should not be imposed. A variety of
interests should be developed to avoid frustration. Adolescents should be provided with
opportunities for hobbies, curricular activities through play, free discussion and dramas etc.

(2) Guidance and counselling for the problems of adolescents:- Adolescents is a period when an
individual is overwhelmed by a number of simultaneous developments. Therefore to meet this
situation proper guidance is needed because it has been observed that adolescents become neurotic
due to their tensions and worries.
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Abstract:

Environmental degradation presents a significant threat to human existence across both rural and
urban areas. In light of this, the necessity for environmental awareness is critical. This research aims
to evaluate the extent of environmental awareness among students of rural and urban areas. Data
was primarily collected through questionnaires, with interactive sessions conducted with students.
The findings highlighted notable differences in awareness levels based on gender, Types of Area
and age. In male and female mean score have minor difference yet, there is statistically no
significant difference seen in the scores of environmental awareness ability between male and
female students. This means that male and female students not differ in the environmental
awareness ability. The scores reveal that female have higher environmental awareness ability than
male. In types of area scores have minor difference yet, there is statistically no significant difference
seen in the scores of environmental awareness ability between rural and urban students. The present
study shows that no significant result between gender of students and rural and types of areas.

Introduction

1.1 What is environment?

The surroundings or conditions in which a person, animal or plant lives or operates.
Environment means anything that surrounds us. It can be living (biotic) or non-biotic
(abiotic) things. It includes physical, chemical and other natural forces living things live
in their environment. They constantly interact with it and adapt themselves to conditions
in their environment. In the environment there are different interactions between animals, plants,
soil, water and other living and non-living things. Since everything is part of the environment of
something else, the word environment is used to talk about many things.Environment means
everything around to a living being. Especially the circumstances of life or people or society in their
life conditions. It comprises the set of natural, social and cultural values existing in a place and at a
particular time, that influence in the life of the human being and in the generations to come, L.e. it is
not only the space in which life develops. But it also includes living being, objects, water, soil, air,
and the relations between them as well as intangibles like culture. 5th June world environment day
is celebrated.

1.1.1  Concept of Environment:

The atmosphere surrounds the lithosphere, hydrosphere, and biosphere with a layer of gases. It is
composed of nitrogen, oxygen, argon, carbon dioxide, helium, neon, xenon, ozone, and krypton,
existing under specific conditions. Additionally, the atmosphere contains water vapor, dust particles,
industrial pollutants, pollen, and various other substances that can contribute to environmental
degradation. The lithosphere is primarily composed of solid, rocky materials. The hydrosphere
encompasses all liquid water bodies, including rivers, oceans, and ponds. Meanwhile, the biosphere
consists of all living organisms, including plants, animals, and microorganisms.

Earth's environment can be categorized into four main components: the atmosphere, lithosphere,
hydrosphere, and biosphere, all of which are interconnected. This is shown in figure 1
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Figure 1.1 Spheres of Environment
1.2Environmental awareness:
Each person plays a crucial role in restoring and preserving our environment, which is essentially an
extension of ourselves.
Environmental awareness encompasses several key aspects:

. Understanding the significance of natural resources and their role in supporting the
community.

. Recognizing the connections between the physical environment, vegetation, wildlife, and
human interactions, and how they depend on each other.

. Engaging in activities, either individually or collectively, to enhance social, cultural, and
economic values.

. Being informed about human materials, locations, time, and resources within the
environment.

. Learning about various environmental resources, their dimensions, and effective usage to

foster social, economic, and cultural development.

1.2.1 Methods of Promoting Environmental Awareness:

Raising environmental awareness is a crucial endeavor, especially considering India's diverse
population and varying cultural and geographical contexts. The following are key methods for
enhancing environmental consciousness:

. Exhibitions and Competitions: Organizing events such as tree-plantation drives, energy
awareness programs, and various exhibitions and competitions can significantly contribute to
environmental education.

° Communication Channels: Modern communication methods, including radio, television,
books, and magazines, are effective tools for spreading environmental knowledge and engaging the
public.

. Government and Non-Governmental Organizations: Environmental awareness

programs can be facilitated by both governmental and non-governmental bodies. These
organizations, including environmental departments and local agencies, play a pivotal role in
organizing initiatives such as plantation drives.

. Folk Traditions and Drama: Utilizing folk drama, traditional performances, and folk
songs serves as a cultural method to impart environmental knowledge and values.
. Scout and NCC Activities: Activities organized by Scout and NCC cadets, such as tree

planting, water reservoir cleaning, and land maintenance, are effective ways to promote
environmental stewardship among communities.
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. Meetings and Gatherings: Regular meetings with community representatives, educators,
students, and local business leaders can foster discussions and actions aimed at improving
environmental awareness.

. Social Media: Leveraging social media platforms provides a contemporary approach to
environmental education, reaching a wide audience and facilitating the sharing of information and
awareness campaigns

REVIEW OF LITERATURE

Literature review allows the researcher to acquaint himself with the current knowledge in the field
or area before delving into the new area of study.

. Milfont and Duckitt, 2010. An environmental attitude is a psychological tendency
expressed by evaluating the natural environment with some degree of favor or disfavor.
. Kollmass and Agyeman 2002. Pro-environmental behavior is exhibiting actions that

benefit or have the least amount of harm on the environment. There is a linear model showing the
process of exhibiting pro environmental behavior.

. Bradley et al., 1999.environmental attitudes are formed from life experiences.

. Singhal and Verma (2012) in his study measured environmental awareness by a standard
tool in higher secondary students of Jabalpur, Madhya Pradesh. Level of environmental awareness
was high in most students of different disciplines without gender difference. The students of biology
or mathematics showed the maximum environmental awareness; humanities showed minimum
awareness. The students of Central Board were better aware than those of State Board.

. Balaji, et al.2017.In Thiruvallur District of Tamil Nadu, India, a study has been conducted
to the examine the relationship between environmental awareness among rural and urban secondary
school students. Study highlighted that environmental awareness of male students is slightly better
than that of the female. The environmental awareness of English medium student is slightly better
than the Tamil medium students mean score.

. Gupta N 2017, conducted a study to know the environmental awareness of urban and rural
school students in Raipur city of Chhattisgarh state of India. The environmental awareness was
measured by HaseenTaj’s “Environmental Awareness Scale”. Study revealed that boys and girls of
urban and rural school had similar awareness.

. ZachariouFilippos, IroVoulgari, ElineTsami and SotiriorsBersimis (2019) conducted a
study to explore the attitudes of secondary education students towards environmental problems and
environmental education in ViotiaPrefcture in Greece. Data were collected 1059 numbers of
students. The major findings indicated that the more aware of the environmental problems the
students were, the more willing they were to participate in environmental education programmes.

. Md. MohmoodAlam (2018) undertook a study to ascertain the environmental of senior
secondary school students in Sambal district, U.P. This study revealed a significant difference in
environmental awareness of senior secondary school students across gender.

. NeeruRathee&SumanThakran (2017) conducted a study to examine the environmental
awareness among secondary school students of Rohtak district, Haryana. This study found that there
exists no significant difference in environmental awareness of rural and urban secondary school
students. Also, it found that there exists no significant difference in environmental awareness of
male and female secondary school students.

. Kuldeep Singh Katoch (2017) studied environmental awareness and attitude of school
students towards environment in Shimla. This study deduced that both male and female have equal
awareness towards environment and female students are having better attitude towards environment
than male students.
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. PoonamPandey (2014) undertook a study on environmental awareness ability of higher
secondary school students of Ahmadabad district of Gujarat. Types of schools were considered as granted
and non-granted and urban and rural. No significance difference was found in the environmental
awareness ability with respect to the type of school and with locale

RESEARCH METHODOLOGY

3.1 statement of research problem

The problem of this research was to check the environmental awareness ability among different people
who belongs to different area. “A study on Environmental Awareness ability among students with
regards to their Gender and Types of Area”.

3.2 Objectives

The objectives are mentioned below,

8 To study and compare the scores of Environmental Awareness Ability between males and
females. (Gender)
2) To study and compare the scores of Environmental Awareness Ability between rural and urban

area. (Types of Area)
3.3 Hypotheses
The null hypotheses are mentioned below,

8 There is no significant difference in the scores of environmental awareness ability between male
and female students.
2) There is no significant difference in the scores of environmental awareness ability between

students from different types of area. (rural, urban)
3.4 Methodology
3.4.1 Research design

Types of Area (B) Gender (A) Total
Male (A1) Female (A2)
Rural area (B1) 50 50 100
Urban area (B2) 50 50 100
Total 100 100 N=200
3.4.2 Sample

The study has been focused on the sample of 100 males and 100 females of students who have been
divided on the basis of types of areas. The age group from 19 to 25 years of students was selected for the
study.

Sample distribution

Types of Area Gender Total
Male Female
Rural area 50 50 100
Urban area 50 50 100
Total 100 100 200

3.4.3 Data collection and Procedure

In order to collect the sample two different areas were visited from the city of Ahmedabad. Permission
was taken from colleges and the subject while collecting a data from them, proper instruction was given
for filling the questionnaire and rapport was established properly.

The subjects were divided into two groups as follows,

1. Students whose studying in rural area colleges

2. Students whose studying in urban area colleges

Result and Discussion

4.1 Result and discussion

The aim of this research was to study the Environmental Awareness ability measure among students in
relation to gender and types of areas. The results of the research study are presented in this chapter along
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with t-test tables and graphs. The responses of 200 students on environmental awareness ability with
regards to gender and types of areas were scored based on the recommended scale of scoring keys. The
scores of variables were tabulated under the sub groups based on 2x2 factorial design of equal variance t-
test. All the scores were, and then analyzed using the adequate statistical techniques of equal variance t-
test. Significance was tested at 0.05 level and the necessary interpretation and discussion of the results
was exclusively written in this chapter.

4.2 Result and Interpretation

Table no. 4.1

Table showing total scores of Environmental awareness ability scale.

Environmental | Gender of students N Df (degree t t Level of
awareness ability of freedom) critical | significance
scale at 0.05
Environmental Male Female 200 198 0.167 1.962 NS

awareness ability
measure scale

(NS= Non significant, S= Significant)
Table 4.1 shows that calculated‘t’ value is 0.167 the critical value of ‘t’ is 1.962 at 0.05 level of
significant (two tailed) calculated ‘t’ value is lesser than critical ‘t’ value meaning that there is no
significant difference between male and female on environmental awareness ability.
Table no. 4.2
Table showing total scores of Environmental Awareness ability scale.

Environmental Types of area N Df (degree t t Level of
awareness ability of freedom) critical | significance
scale at 0.05
Environmental Rural urban 200 198 0.785 1.962 NS

awareness ability
measure scale

(NS= Non significant, S= Significant)
Table 4.2 shows that calculated ‘t’ value is 0.785 the critical value of ‘t’ is 1.962 at 0.05 level of
significant (two tailed) calculated ‘t’ value is lesser than critical ‘t’ value meaning that there is no
significant difference between rural and urban students on environmental awareness ability.
Discussion
The present study shows the results of the scores of Environmental awareness ability on gender of
students and types of areas. In male and female mean score have minor difference yet, there is
statistically no significant difference seen in the scores of environmental awareness ability between male
and female students. This means that male and female students not differ in the environmental awareness
ability. The scores reveal that female have higher environmental awareness ability than male. In types of
area scores have minor difference yet, there is statistically no significant difference seen in the scores of
environmental awareness ability between rural and urban students. The present study shows that no
significant result between gender of students and rural and types of areas.
Research Findings and Suggestions
The chapter epitomize in gist the Findings, limitations and suggestions of study undertaken.
5.1Findings
On the basis of the results obtained of the research study, following conclusions can be derived.
1. There is no significant difference observed between scores of environmental awareness ability
on gender, this means that male and female are not different in their awareness ability towards
environment.
2. There is no significant difference observed between scores of environmental awareness ability
on types of areas, this means that rural and urban are not different in their awareness ability towards
environment.
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5.2 Limitations

As every investigation has some limitations the present study undertaken also has a few limitations which
are mentioned below,

1. Here sample was limited up to 200 students in Ahmedabad city. Therefore, the results cannot be
generalized to large.

2. Study was limited to students studying in various areas and therefore, the conclusions of the
present study cannot be made applicable to people of other age groups.

3. Environmental issues over population, etc. Have not been studied.

5.3 Suggestions for further study

These are some suggestions mentioned below,

1. Awareness ability of rural population towards environment can be studied.

2. Study on how over-population affects human behavior can be done. Studies can be done to see how the
environmental affects the quality of life.
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ABSTRACT: The library is a growing organism that requires continuous positive changes to solve the
problems of their users. Innovation and the emergence of computers brought about a definitive
transformation of the user. In this direction, mechanization has turned into a need of great importance.
The electronicization of libraries not only improves the image of the library and staff, but also provides
users with additional administration with current staff. Library automation in basic terms is the use of
PCs and the use of PC-based things and organizations to perform various library exercises and limits.
This paper shows Research on “Progress of Library Automation in Private University Libraries: A Case
Study on Kachchh District”
Aim:

i.To find out how many libraries have undertaken automation.

ii.To find out which areas library functions and services are automated.
iii.To find out which software are being used in Automated Libraries in private college libraries from

Kachchh District.

Method:survey method was found to be more suitable for the study. There are two commonly used data
collection tools Questionnaire and Interview
Result: In technology trends, 6 libraries have Library Automation Facility. Only one library is fully
computerized while four libraries are partially computerized and in initial stage. Five libraries used
SOUL software, one library used other software in library automation. six libraries use automated library
book/data processing, six for acquisition, borrowing, cataloguing, OPAC, five libraries use for book bank
and only one library uses serial management in libraries.
KEYWORD: Library automation, College libraries, Automation, Library computerization

1. INTRODUCTION:

A library is considered the heart of any educational institution. A well-equipped and maintained library is
the basis of a modern educational structure. Academic libraries play an important role in providing
information services to readers. Academic libraries are centers of learning and teaching activities where
students and teachers search for vast amounts of information. In traditional libraries, users have to spend
a large amount of time searching for information with the help of library staff. However, in today's ICT
era, computers are used for the day-to-day operations of the library, which saves time and avoids
duplication of work and makes library services smooth and efficient. In the age of information
technology, academic libraries are expected to use ICT to provide information faster and more
systematically than before. Mechanization of library 'cleaning' operations is a significant function in this
context, 'automation' when carried out in a library refers to the automation of activities (Hari Narayana,
1991).

Library automation is the process of automating traditional functions/activities of libraries and services
such as acquisition, cataloguing, circulation, serial management system and other related activities. The
current information age requires libraries to adapt to automation services in library operations and

AYUDH: 2321-2160 December - 2024 (Special Issue) Page-85



AYUDH : International Peer-Reviewed Referred Journal Vol-6 ISSN: 2321-2160

services to increase efficient and effective services to the user community. Such automation not only
provides considerable support to library staff for their routine work performance, but also provides
facilities such as easy control through database connectivity across geographical areas using the Internet.
In the age of computers, the operation and management of libraries is highly productive and users are
also able to process large amounts of data easily. From collection to dissemination, the touch of
timelessness and accessibility of materials through computers provides additional impetus and dynamism
to the entire library network. Therefore, the automation of the library system leads to a great facilitation
of the work and the environment.
2. LIBRARY AUTOMATION:
The term "library automation" refers to the phenomenon of mechanization of traditional library activities
such as acquisition, serial management, cataloging and circulation management, etc. However, today the
term "library automation" is widely used to refer mainly to the use of computers to carry out library
activities in recent times, including related topics such as information retrieval, semi-automatic/automatic
indexing network of automated systems. "Library automation" is generally defined as the replacement of
manual operations in libraries by computerized methods. It started in the late 1970s in a few special
libraries and has now spread to most all types of libraries. Over the past three decades, libraries have
changed considerably as bibliographic tools, online catalogs; automated loan systems and other new
technologies are implemented in most library operations and services.
3. OBJECTIVES:
Some of the major objectives of the study are;
i.To find out how many libraries have undertaken automation.
ii.To find out which areas library functions and services are automated.
iii. To find out which software are being used in Automated Libraries in private college libraries from
Kachchh District.
4. LITERATURE REVIEWS:
. Rajput and Gautam (2010) examined the status of library automation and challenges in its
implementation in special libraries of Indore, Madhya Pradesh.
. Jayamma K V & Krishnamurthy M (2015) highlighted the scenario of library automation in
college libraries of Bangalore city, Karnataka state.
. Ajay Kamble (2015) in his study “Status of Library Automation in Universities in Punjab”
gives an overview of the main aspects of automation activity and maps the current state of computer
applications in 6 areas of library work. For each area, the discussion briefly indicated the theme of
automation and describes the current dominant approaches with examples of representative products and
services.
. Veeranjaneyulu (2017) studied the current state of automation and digitization of Agricultural
University libraries in India. The monitored parameters include automation status, digitization status,
membership in the KrishiKosh institutional repository, membership in the AgriCat comprehensive
catalog and implementation of RFID technology in agricultural libraries. The study shows that 80% of
the libraries are automated in the agricultural university.
5. THE NEED FOR LIBRARY AUTOMATION IN EDUCATIONAL LIBRARIES:
Libraries must be automated so that students and faculty members can use the library facilities
effectively. Automation doesn't just make librarians' jobs easier. It also helps the library provide better
services to students and faculty members. NAAC accreditation/re-accreditation is also mandatory for
every college. Below are some points that will clarify the need for computerized libraries:
* Save time for library users and staff.
* The ability to process huge amounts of information.
* Assists in managing library circulation.
* Fast processing of information and its search.
* Flawless service
* Keep records up to date.
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* Provide users with modern IT base services such as OPAC and use of barcode technology.

» Standardization of library procedures and proven new services.

6. RESEARCH METHOD:

The study is mainly focused on the use of library automation software packages in private university
libraries of Kachchh district.

the survey method proved to be more suitable for the study. Therefore, the Survey method was approved
for this work. There are two commonly used data collection tools in exploratory research; questionnaire
method and interview method. In this study, a questionnaire is mainly used as the main tool. However,
this was supplemented by informal interviews as needed. The questionnaire was distributed to 10
libraries, of which only 6 were automated.

7. EVALUATION OF STATUS OF LIBRARY AUTOMATION INPRIVATE COLLEGE
LIBRARY OF KACHCHH:

Table 7.1
Library Automation Facility
Sr. No Ans. Respond %
1 Yes 6 60
2 No 4 40
Total 10 100
Chart 7.1

Statuse of Library Automation

12
10
= 8
E 6
= 4
2
0
Yes No Total
B Respond 6 4 10
% 0 0 0

Data Interpretation: Respondent were asked whether their Library Automation Facility and from the
analysing of the data it is found 06 library have Library Automation Facility and 04 library not have
Library Automation Facility .
Table 7.2
Library Automation Status

Sr. No Status Respond %
- Chart 7.2

1 Fully Computerized 1 16

2 Partially Computerized 4 67

3 At Initial Stage 0 0

4 Manual 1 17
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RESPOND

Fully
Manual Computerized
17% 16%

At Initial Stage
0%

Computerized
67%

Data Interpretation: Respondents were asked about their library automation status and we found that
one library 01 fully computerized, library 04 partially computerized, library 04 in initial stage and library
01 working on manual.
Result: Partially the state of automation of libraries, out of 6 private college libraries of Kachchh only
one library is fully computerized when 4 libraries are partially computerized and in initial stage.
Table 7. 3
Library automation software use in your library

Sr. No Name of Software Respond

1 SOUL 5

2 LIBSYS 0

3 KOHA 0

4 CDS/ ISIS 0

5 D SPACE 0

6 Other (Please Specify) 1

Chart 7.3
Respond
© OTHER (PLEASE SPECIFY) |mmam
0 DSPACE | 0
< cDs/1sIs | 0
™ KOHA | 0
~ LIBSYS | O | ‘ J ‘ \
= SouL _
0 1 2 3 4 5 6
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Data Interpretation:Table 7.3 shows that the use of library automation software in university libraries of
Kachchhh district, out of 6 libraries, 5 libraries used SOUL software, 1 library used other library
automation software their details were not found.

Table 7.4
Library Automation Activity
Activities Respond %
Book/Data Processing 6 30
Acquisition 2 10
Circulation 2 10
Cataloguing 2 10
Serial control 1 5
OPAC 2 10
Book Bank 5 25
Chart 7.4
Respond
= Book/Data Processing
= Acquisition
Circulation
30% 3
= Cataloguing
OPAC
10% = Serial control
OPAC
) Acquisition
Serial 10% = Book Bank
conutrol Cataloguing Circulation
5% 10% 10%

Data Interpretation: From the above table and graph, it can be seen that out of 6 libraries, 06 libraries
use automated library book/data processing, 02 libraries for acquisition, loan, cataloguing, OPAC, 05
libraries use for book bank and only 01 library uses for serial control in libraries.

8. SUGGESTIONS:

This study would like to provide the following suggestions for the introduction and development of
effective library automation in private college libraries of Kachhha district.

. The parent authority of public primary schools must have basic ICT infrastructure such as well-
configured desktop computers, power backup, barcode printer, barcode scanner, scanner and internet
connectivity to automate the library.

. The remaining libraries must be fully computerized in the future to provide better and more
efficient services to users.

. The choice of library software must be carefully considered with an emphasis on its ability to
meet the specific needs of the library.

. Vacant posts of assistant librarian and library assistants should be filled and new posts should
be created as needed.
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. Training in computer and automation software should be provided and made mandatory for all
library staff. Only employees will be more comfortable with library automation features and modules.

. To incorporate all library automation modules in libraries, the necessary financial fund must be
provided.

9. CONCLUSION:

Library automation brings great changes in the functioning of the library and proves effective and
efficient library services. Library automation is still in formative stages in private College Libraries of
Kachchh District. By automating libraries, library scanning can handle library functions more efficiently
and can provide good service to users. Some libraries only use library automation for a few modules,
such as acquisition, loan, and cataloging. Libraries should implement all modules in their library
automation like OPAC, Serial Control, stock verification, budgeting etc.

Library staff usually do not get enough support from technical staff, so they adopt proprietary resource
management software. Before selecting any software, library staff should perform a proper evaluation of
the software.
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[aeer iz Alla 20:3: Foreign Trade policy 2023
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Abstract

The vapour phase U.V. spectra of O-Amino Anisole in the region 400-200 nm have been studied.
The spectra have been analyzed for said molecule. . (i) The assignment of observed frequencies to
the probable modes and correlation with other molecules. (ii) The assignment of modes of
functional group i.e. -OCH3 , amino group vibrational analysis in the above said molecule with
correlation to the assignments of similar n—heterocyclic compounds. The complete interpretation of
wave no., bands, transitions (such as n—n* & n—n* bands) with different shifts, 0, 0 bands, ground
and excited state fundamentals of vapour state have been discussed and depicted.

Keywords: Vapour phase, UV spectra, n—n* & n —* transitions.

Introduction

The complete interpretation of spectroscopic studies [1-12] and at length survey [13-23] pointed
out that benzene & its derivatives, n—heterocyclic compounds with its derivatives, methoxy benzene
and its derivatives are of considerable importance due to biological, ecological & mSedicinal
aspects.Methoxy benzene is more electron rich than C6H6 because of the resonance effect of the
methoxy group upon the aromatic ring. The resonance effect has greater effect upon the z cloud of
ring than the inductive effect. It reacts with electrophiles in the electrophilic aromatic substitution
reaction rapidly than C6H6 which in turn reacts rapidly than nitrobenzene [9, 11]. Derivatives of
methoxy benzenes occures naturally in a variety of foods and plants such as fennel [9]. C. Miller et
al. [10]. N.R. Drink water [12] have shown the chronic toxicity, carcinogenicity, genotoxicity over
rats of allyl methoxy benzene.

B.M. Reddy et. al. [13] G.N.R. Tripathi, [14] have studied a broad range of activities
(spectroscopic, chemical & biological) over substituted methoxy benzenes. N.M. Griffiths [15] has
shown the sensory properties of the chloronated methoxy benzenes.

Not only this H.G. Bray et.al. [16, 17] have shown the metabolic activity of methoxy benzene
derivatives in

Rabbit which proves the biological importance of these compounds with the support of W.V.
Thorpe et.al. [17] Satyaprakash [18] has shown the important study on fluorescence spectrum of
vapour methoxy benzene K.V.V. Krishna Mohan [19] has presented the dielectric investigations &
novel bromination method for methoxy benzene derivatives. Which may be useful for manufacture
of fine chemicals, antiviral & antibacterial drugs, Methoxy benzenes are the derivatives made by
substituted anisoles and related to each other, so it is worthwhile to study comperativly with
substituted anisoles.

The study of bioactive compounds such as pyridine, pyrimidine, cytosine, methoxy benzene,
anisoles, furan, uracil and its derivatives are showing significance in spectroscopic and
pharmaceutical field. Methoxy Benzenes have great biological importance in heterocyclic chemistry
[24-27]
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The electronic spectra and azabenzenes states had been significantly studied both experimentally &
theoretically. The n—n* transition in said molecules and mostly diffuse but these n—n* transitions
where the electron’s promotion from a nonbonding orbital localized on the nitrogen atom to an
antibonding ©* orbital, give rise to sharp spectra at longer wavelengths. Theory predicts [35-38, 48]
at least two such transitions, one symmetry allowed and one forbidden. Even though experimentally
and theoretically are in good agreement as far as the n*—n states are concerned, same is not true for
mw*-1 states. Absorption spectra of cytosine nucleosides and uracil have been well predicted
theoretically by Berthod et.al. [28], Clark & Tinocoo [29] had found evidence of electronic
transitions present other than n—n* and n*—x in the spectra of cytosine, uracil and their nucleosides.
S.P. Gupta et.al. [30] had studied the U.V. spectra of 2, 3-dichloro, 2, 6—dichloro & 2—amino—4—
chloro anisole and found the n*-7 transitions in vapor phase at 35248, 35868 & 33389 cm™, in
methanol at 35174, 35987 & 33670 cm, in chloroform 35081, 35855, 33501 cm!, in benzene at
35001, 35816, 33367 cm'. in carbon tetrachloride at 35952, 35739 & 33225 cm™! for substituted
anisole respectively followed by R.K. Goel et.al. [31, 32] C. Passingham [37] had studied and
interpreted the nitro functional group frequencies and bands of various nitro compounds such as
nitrobenzene, 1, 3—dinitrobenzene, 1, 3, 5-Dinitrobenzene, 1, 2—dinitrobenzene etc. and also done
by Baraka [38].

So in consideration to the above this work has under taken for the compound named o-Amino
Anisole to study with the aim the U.V. spectra in the region 400-200 NM in vapor state. (i) The
assignments of observed frequencies to the probable modes and correlation with other molecules.
(i) The assignment of modes of functional group i.e. -OCH3, amino present in the above said
molecule with correlation to the assignments of similar n—

heterocyclic compounds. The complete interpretation of wave no., bands, transitions (such as n—*
& n—n* bands) with different shifts, 0, 0 bands, ground and excited state fundamentals of vapour
state U.V. spectrum of said molecule.

2 Material-method:

The spec-pure chemicals Benzene, o-Amino Anisole (here after referred as 0—AA) were obtained
from the m/s- Sigma-Aldrich chem.co. USA & used as such without further purification. However,
their purity was confirmed by elemental analysis & M.P. determination. A few mg of the
polycrystalline sample was mixed with spec grade KBr and passed in to disc. The spectral width
was 0-2 cm™! and the scanning speed was 30 cm™! per minute.

Frequencies of all sharp bands are accurate to + cm™'.

3 Result of analysis:

The observed bands position & their complete analysis in Vapour Phase near u.v. absorption spectra
of & correlation of 0-0 bands of O-AA with othersimiler molecules are shown in Table 1 &2 with
assignments of the fundamentals to the probable modes of vibration (ground & excited state). While
the vapour phase U.V. spectra is shown in Fig. 2. S.N. Sharma [4] has well studied the vapour phase
U.V. spectra of substituted anisoles. Also Marjit et.al. [8] Have studied the U.V. spectra of
substituted methyl anisoles. Gupta et al.[42] have also been well described the

U.V. spectra and solvent effect on m—n* transition in chloro substituted anisoles. The correlation of
n—n* and n—n* electronic transitions of present molecule with similar molecules are depicted in
Table 4.As seen from the ultraviolet spectrum of benzene [33—-35], the B-band at 254 mm shows a
great deal of fine structure in the vapour state. In hexane solution benzene shows absorptions at 184
mm, emax 60,000, 204mm, emax7400 and 254 mm, emax

204. The band at 254 mm is the result of forbidden transitions in highly symmetrical benzene
molecule. Benzene shows a series of low intensity bands between 230 & 270, mm The u.v.
spectrum of heterocyclic aromatic compounds can be compared with Cyclopentadiene.
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In these compounds, a forbidden band (R-band) due tom—n* transition is also observed with very
low value of emax. In furan, a band at 252 mm, emsx 1, in addition to an intense band at 200 mm,
emax 10,000. The chromophoric or auxochromic substitution brings about bathochromic as well as
hyperchromic shift [34—40].
The observed vapour phase u.v. spectra as shown in Fig. 4, clearly shows two band systems lying
in the region 2800 to 2100 A°. [49, 50]. The system close to the higher wave length has been
correlated to n—n* system & that close to the lower wave length (which is very strong as expected)
to the m—m* system of Benzene, several workers have reported this nature lead to red shift. [34, 35,
45]. In conformity, the allowed nature of the transition & nature of the observed absorption
spectrum in vapour-phase recorded at different wave lengths of the absorbing path
& different temp., the molecule O-AA shows two distinct fairly intense systems [n—n* &n—m*
systems] of bands. In accordance with the similar assignments in case of substituted benzenes [4, 7,
43-46], the observed band system having very intense band at 42016 cm™' has been designated to
n—7t* transitions and at 34482 cm™! named to n—n* system, which are analogous to 2100 A°& 2600
A° system of benzene. This system of bands corresponds to the system of bands observed in the
same region [20-23, 30—40].
The n—n* system which correspond to B1 — Al, [t*—n] transition has been analyzed in terms of
ground state, excited state fundamentals and their combinations. In this system the bands at
1368,1195,1050,840,570,470,430,380,343,280,187,108,54,70,180,230,323,350,370,456,590,890,10
10,1230,1385 cm™! have been assigned to E.S. & G.S. fundamentals with 0, 0 band at 42016 cm™.
These bands show good correlation with the I.R. & Raman spectral frequencies supported by several
workers [16, 17, 20-23].
On the other hand, the system of band with vibronic structures is observed and it has been identified
as the m—m* transition system. In these bands the highly intense band at 35880 cm™ has been
identified as 0, 0 band, which is in accordance with the system observed in the same region [4,
7,35]. In this system the bands having the spacing 674,300,190,80,50,30-,
70,120,240,260,335,405,950,1300 are attributed to ground state & excited state fundamentals. These
bands are in good agreement to the work given by several workers such as Goel et al. [43],
Srivastava et al. [41], and others [4, 7]. The observed bands show good relationship with the values
at 36640 & 4700 cm™! for n—n* & n-n* system given by Srivastava et al. [41]. The interpretation
cited above is in accordance with the work [4, 7, 51,44-46].

These are in agreement with similar E.S. fundamentals obtained by Sharma [4] at 208, 380, 685,
795, 1264 cm! in m-and p-methyl anisole and by Marjit & Banerjee [8] at 342, 532, 601, 775, 830,
971, 1012, 1270, 1415,

1570 cm! in m-Bromo anisole similarly the bands towards higher wavelength side have been taken
as the fundamentals of the ground state.

Gupta et.al.[42] have found the 0, 0 bands at 35248 cm ™' and at 35868 cm™! in case of 2, 3 and 2,
6-dichloro anisole and the G.S. & E.S. absorption and at 271, 550, 990, 1350, 1657/339, 594, 814,
1449, 1584 cm ™' and at 293,

619, 927, 1703/246, 668, 897, 1169, 1348, 3043 cm™' in both molecules. All these results show the
good relationship with the study of present work of said molecules.

AYUDH: 2321-2160 December - 2024 (Special Issue) Page-100



AYUDH : International Peer-Reviewed Referred Journal Vol-6

ISSN: 2321-2160

NHGH
- 0
4 C ‘
- FIG 1:Molecular strucﬂ]rg of Y
3 0- Yy
i AA /
2 -
1 —
. . | L . . | L .
240 280 320
Wavelength (nm)
Fig :2: Vapour Phase U.V of O-AA
TABLE -1
Correlation of n-[1[] [ [J—[][] transitions of O- AAwith
similar molecules (all values in cm™)
SI No. Molecules n—_[] 0-00o
1. 2, 3-Dichloroanisole + — 35248
2. 2, 6- Dichloro anisole + — 35868
3. 2-Amino-4-Chloro anisole+ — 33389
4. Anisole+ 47619 38461
5. 2-Amino-4-methyl pyrimidine + 43937 36101
6. 5-Ethyl-2- methyl pyrimidine + 47600 36640
7. 2-Hydroxy-5-Nitro pyridine+ 48543 33333
8. O - AA* 42016 34482
+. Ref -7, * - Present work
TABLE -2
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ANALYSIS OF THE ELECTRONIC ABSORPTION BANDS WITH 0,0 BAND & GROUND,
EXCITEDSTATE MODES FOR O - AA

All values in cm™

Position of Bands Separation from
With intensity 0,0 bands (cm™) ASSIGNMENTS
n—[/[]system
40648 0-1368 0-1368
40821 0-1195 0-1195
40966 0-1050 0-1050
41176 0-840 0-840
41446 0-570 0-570
41546 0-470 0-470
41586 0-430 0-430
41636 0-380 0-380
41673 0-343 0-343
41736 0-280 0-28
41889 0-187 0-187
41908 0-108 0-108
41962 0-54 0-54
42016 vvs 0, 0 band 0-0, 0 band
42086 0+70 0+70
42196 0+180 0+180
42246 0+230 0+230
42339 0+323 0+323
42366 0+350 0+350
42386 0+370 0+370
42472 0+456 0+456
42606 0+590 0+590
42906 0+890 0+890
43026 0+1010 0+1010
43246 0+1230 0+1230
43401 0+1385 0+1385
[-00 * system
33808 0-674 0-674
34182 0-300 0-300
34292 0-190 0-190
34402 0-80 0-80
34432 0-50 0-50
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34452 0-30 0-30
34482 0, 0 band 0, 0 band
34552 0+70 0+70
34602 0+120 0+120
34722 0+240 240
34742 0+260 0+884
34817 0+335 0+335
34887 0+405 0+405
35432 0+950 0+950
32782 0+1300 0+1300
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Ramsya Karuna in Uttararamacaritam

Chiragkumar Prajapati
Ph.D. Scholar- Sanskri,
Surendranagar University, Surendranagar

The Uttararamacarita occupied a very high place in the dramatic literature of the Hindus, and it is
accepted by common consent as a masterpiece of the author. Bhavabhuti appears to have possessed
all the requisites of the true dramatist and poet, active imagination, an exuberant fancy, the
appreciation of the sublime and the beautiful, high power in characterization, a thorough knowledge
of the workings of the human heart, and a ready sympathy with suffering humanity. In addition to
that he has a most enviable command over language, and the rhythm and music of his verse is
almost matchless in its fascinating power. He is a master in the art of depicting the different
emotions of the human heart, and he displays everywhere a profound knowledge of the best
situations calculated to enhance the impression of his delineations of such sentiments. His
Uttararamacarita is essentially a drama of pathos, and his indirect boast that the one sentiment of
pathos is depicted by him in many colors varied phase’s &l @: #&0 @ ( Uttararamacarita I11.47)is

not at all unmerited. Every Act adds to the impression tears to hear the lamentations of Rama, Sita,
Janaka and other destiny. The melting tenderness of Rama’s heart contrasted conceives to be his
kingly duty is supremely pathetic in effect, and justifies the author’s observation that the hearts of
the great are harder than adamant and softer than flower (Uttararamacaritam.11.7)
AFHASICTHT T forgrer =T |
foraer e gfefreh fervgee ||
Leave me, O innocent one, who am a unique Chandala by my atrocious deeds. You are clinging to a

deadly poisonous tree, taking it for a sandal one.
Rama calls himself sq& because he is not one of these. A Chandala does not cast off his wife, much

less one who is dutiful, and still less when she is pregnant.
T EHAEART T == |
iy STosEReTR f )2
Consciousness has been put in Rama simply that he should feel (experience) pain; my life has been
acting the part of a nail of adamant driven into the heart.
Rama says that he would prefer death to the great mental torment, but the gods seem to be

determined to see him suffer. Life does not leave him, it is though glued to his body by adamant
nails. 5l 39 =G aeehiard. 1-47.3 fser had befriended Sita when she was in the captivity of

Ravana. She had treated Sita very kindly and hence Rama remembers her now. 1 — 47.4 e = 314t
Tm: ¥, THeask:, accursed Rama.

T 7 feror yaer Rreifsster sfarde fogst et amn |

e et g dharferemaTer: Feom Faw |2

Kale, M. R., Uttararamacaritam of Bhavabhuti, with the commentary of Viraraghava,
Motilal Banarasidass, Delhi, 1982 Page No.42.

2 ibid 22.55
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e
O right hand of mine, let go the sword at the Sudra ascetic for bringing back to life the dead son of the
Brahmana. You are a limb of Rama expert in exiling Sita distressed on account of the difficult — to — bear
fetus; whence (can there be ) pity in you?
Rama ironically calls his hand ‘full of courtesy’
AT e |

QTSR IhIRIT THET ShEvT T ||
The pathetic state of (or, the Sentiment of pathos in connection with ) Rama, not being laid bare, owing
to the grave nature (of Rama) with the deep agony concealed within resembles the sealed vessel
containing medicinal ingredients undergoing the heating process.
Rama’s inward sorrow, not finding out any outlet is aptly compared to the boiling substance in a sealed
retort. Rama in trying hard to smother down his feelings, so as not to show any weakness of mind to the
people, is suffering terribly. geur is the boiling of medicinal herbs in a sealed vessel; it is a term in
Ayurveda. Due to the constant heat, the ingredient in the vessel, not finding any outlet, seems to pass
through convulsions within sw=: 7er w1 =12 7. The reading siffif= miitarg would mean because the Fwore

is not made public and is deep. This is inferior to the reading in the text, where mfit= is associated with
Rama. III -1.1 wenfererer 38 57 rera fafomard s e o,
1T — 1.4 sAformefie; i o |: SfrTefiri: 31: Siieh: OF : &1 T HATT,
TH: - Y oI Y |
Tafd ged MRl fgar q 7 e, Fefd foerar: wrl Aie 7 gou Jam |
STt aE-aaTe: T = T, Seifd faftrieed T Fafe shfs [|*

Rama — Alas! Oh, the pity of'it!

The heart, with its vehemence, is torn in twain, but does not break (completely); the languid body
carries on infatuation but does not abandon consciousness; the internal fire (or, burning) enkindles the
body, but does not reduce it to ashes; Fate, cutting the vitals, strikes on, but does not snap asunder the

life.
e - can be taken as an adj. (To &%) or as an adverb. Rama Says that the half — hearted manner in

which he is made to suffer, makes him more miserable. It would be better if his heart breaks into two or
the body is bereft of life or the fire within consumes him outright or Fate cuts off his life once for all.

T ferefiAeTaeTed SoqRe=: Ffowey e |
g fisit 2fe weRRTgAmit F=t T 9@ [
Like a slanting fire- brand — dart, dug deep inside, like a poisonous bite, was not like wise endured by
me, the sharp dart of grief in my heart, although cutting the vitals (thereof) ?
Rama say that he has suffered the most unbearable pain comparable to that given by a burning brand

planted deep into the body in a slanting position (a straight dart, as is well known, gives less pain than a
faef one), or that of a poisonous bite. III — 36.2 — TrammEe T the first s was at the time of Hiarem,

the second s upon is due to the repentance. Sita takes the blame for the second smm& upon herself 11 —
36. 3-4 srfafreprd (ffa: F7 e aq fFreeerd wafivan sra: et o6, geqamt (familiar) sgaor Srmor aemt e,
&1 71 ot Tpefr g9 Hud Jeay:, IR AR SfoRdasaraH-asad i |
Higa A Tl westdtar=re fasagimite wommaf st wravma: st || (f)

3 ibid pp.65
4ibid pp.83

5 ibid 22.85
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Alas! Alas! Queen, my heart is breaking! The Tie of the body is becoming loose! I consider the world to
be empty I am burning inside, with ceaseless flames my inmost self, helpless, sinking away, is drowned
in pitchy darkness Infatuation paralyses all round! What shell I luckless, do? Faints away.

Sita considers Rama to be the one auspicious mainstay of the whole world. sefmsifaa: (dwfid shfod ol =

) 31a: wa A, 111 -39.13 — Vasanti refers to Rama as wwz now that she is convinced of his real affection
for Sita.
T W: 0T g fHftmEe, i gers qufiEned faaat-
HATIITGEAGTHIT, forshmr Fesit 7 wfererse fe ad woeam ||°
Only one sentiment — Pathos — differentiated owing to attendant causes, resorts, as it were, to various
transformations separately, as water (resorts to ) the changing forms such as whirlpools, waves and

ripples, but all that is nothing but water.

According to the rhetoricians, the @ or Sentiments are eight: R, &, Fw0 4z, IR, warmeh, v and g
(to this some add ==1 as the Ninth @™). Some are opinion that in a drama, the principal ™ ought to be
either g or s. Bhavabhuti does not share this view and declares that the main or principal @
dominating human lives is only &%, other W that may appear to be prominent now and then serve the
purpose of only heightening the %= sentiment. Thus, g7 in the First Act, @R in the Fifth, = in the
Fourth, % or w&= in the Sixth Act, contribute in their own way to the intensity of the sentiment of
pathos, which is the underlying force throughout. So, it can be argued that the seven @ other than the =,
are but transformations of the = which assumes their forms in conformity with the different
situations. Just as 3ad sEse etc. can be described only as different forms of water (which is the same,
whether it is in the 3mad form or s&sE form), and are not different from it, so the seven s are the foad or
s of the =, in the first half of the verse, the poet uses the expression f@@ (which, in the Vedanta
philosophy, usually means ‘illusory appearances’ while in the simile given he uses the expression fasrm
meaning ‘real transformations.” The words foerd and fsr are generally associated with the #mmEm and the
gftormare respectively. In the famous Upanisadic passage armes fasrl amert gfusda @em, =2 is said to be the
faem of gfwe (thus apparently pointing to wformere), but at the same time the for is said to be s W
which better fits in with an illusory transformation only. Anyways we shall have to suppose that in this
verse, Bhavabhuti does not appear to have used expression s in its strict philosophical sense, in the VI
Act (verse 3), f5ad can be taken to mean scribed to the fadsme cannot be definitely stated.

Conclusion:
Different Occasions in the life of Rama and Sita have appeared as IR, 9R, 3rgd, war+ etc. but the
promoter of Ramkatha is Tragic. Various Rasa have also been described in Uttararamacaritam, but all
other secondary Rasa, Tragic remains the main Rasa. Valmiki has said that-zis: sgshesamra: |7
Reference
1. Kale, M. R., Uttararamacaritam of Bhavabhuti, with the commentary of Viraraghava, Motilal
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2. Patel Gautama V., Utftararamacaritam of Bhavabhuti, Parshva Publication, Ahmedabad.
Reprint — 2012
3. Pandya, Shantikumar, Madhav, Harshdev, Mammat acharya of Kavyaprakash, Parshva
publication, Ahemdabad, 2003.
4. Dave, P.C., Uttararamacaritam — Ek Adhyayanm, Sarasvati Pusatak Bhanadara, Ahembadab,
1993.

% ibid pp.97
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ABSTRACT

Corporate transparency and accountability are vital to fostering trust among stakeholders, promoting
ethical business practices, and ensuring long-term organizational success. Accounting, as the backbone of
financial reporting, plays an indispensable role in achieving these objectives. This paper explores the
multifaceted role of accounting in enhancing corporate transparency and accountability in the Indian
context. It examines the principles, tools, and practices of accounting that support transparency, the
regulatory framework guiding corporate accountability, and the challenges faced by businesses in
maintaining high standards of financial integrity. Case studies of prominent Indian corporations are also
analyzed to illustrate the real-world application of accounting principles in promoting transparency and
accountability.

Keywords: Corporate Transparency, Regulatory Framework, Financial Integrity

INTRODUCTION
In an increasingly interconnected and competitive global economy, corporate transparency and
accountability have emerged as critical components of sustainable business practices. Transparency
involves the open and honest disclosure of a company’s financial and non-financial information, while
accountability refers to the obligation of businesses to explain and justify their decisions to stakeholders.
Accounting plays a crucial role in fulfilling both these objectives by providing accurate, reliable, and
timely information for decision-making and regulatory compliance.
In India, the importance of corporate transparency has been amplified by high-profile corporate scandals
and the growing expectations of global investors. The Companies Act of 2013, the adoption of Indian
Accounting Standards (Ind AS), and initiatives like GST have reshaped the accounting landscape in
India. This paper aims to explore how accounting practices, standards, and innovations contribute to
enhancing corporate transparency and accountability in India. It also addresses the implications of failing
to uphold these principles and provides recommendations for improving corporate governance through
accounting.
THE ROLE OF ACCOUNTING IN CORPORATE TRANSPARENCY
1. Financial Reporting and Disclosure
Financial reporting is the cornerstone of corporate transparency. Through comprehensive financial
statements, organizations communicate their financial performance, position, and cash flows to
stakeholders. Key components include:

e Balance Sheets: Providing a snapshot of a company’s financial position.

e Income Statements: Detailing profitability over a specific period.

e  Cash Flow Statements: Highlighting liquidity and cash management practices.
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2. Adherence to Accounting Standards
In India, the adoption of Ind AS, which aligns with IFRS, ensures consistency and comparability of
financial information. These standards mandate:

e  Full disclosure of material information.

e Use of fair value accounting for transparency in asset valuation.

e  Recognition and measurement principles that reflect economic realities.
3. Use of Accounting Technologies
Advancements in accounting technology, such as blockchain and automated accounting software, have
further enhanced transparency. Blockchain, for instance, offers an immutable ledger for recording
transactions, reducing the scope for manipulation and fraud.
4. Integrated Reporting
Integrated reporting combines financial and non-financial information to provide a holistic view of a
company’s performance. It includes environmental, social, and governance (ESG) metrics, thereby
promoting transparency in areas beyond traditional financial measures.
THE ROLE OF ACCOUNTING IN CORPORATE ACCOUNTABILITY
1. Internal Controls and Risk Management
Accounting systems are integral to establishing internal controls that prevent fraud, detect errors, and
ensure compliance with laws and regulations. These controls are essential for:

e  Safeguarding assets.

e  Ensuring accurate record-keeping.

e  Monitoring compliance with policies.
2. Auditing and Assurance
Auditing provides an independent evaluation of financial statements, ensuring their reliability and
credibility. Internal audits focus on improving processes, while external audits validate financial reports,
holding management accountable to stakeholders.
3. Stakeholder Communication
Accounting provides the data necessary for transparent communication with stakeholders. Regular
updates through financial reports, investor meetings, and public disclosures help build trust and reinforce
accountability.
4. Regulatory Compliance
In India, adherence to regulatory requirements such as the Companies Act of 2013, GST regulations, and
SEBI guidelines is facilitated by robust accounting practices. These regulations enforce accountability
through requirements like auditor independence, certification of financial reports, and internal control
assessments.
CHALLENGES IN UPHOLDING TRANSPARENCY AND ACCOUNTABILITY
1. Financial Misreporting and Fraud
Despite advancements, cases of financial fraud and misreporting continue to undermine transparency.
Notable examples in India include the Satyam scandal and recent banking frauds.
2. Complexity of Global Operations
Indian multinational corporations face challenges in consolidating financial information across
jurisdictions with varying accounting standards and regulations.The Role of Accounting in Corporate
Accountability
1. Internal Controls and Risk Management
Accounting systems are integral to establishing internal controls that prevent fraud, detect errors, and
ensure compliance with laws and regulations. These controls are essential for:

e  Safeguarding assets.

e  Ensuring accurate record-keeping.

e  Monitoring compliance with policies.
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2. Auditing and Assurance
Auditing provides an independent evaluation of financial statements, ensuring their reliability and
credibility. Internal audits focus on improving processes, while external audits validate financial reports,
holding management accountable to stakeholders.
3. Stakeholder Communication
Accounting provides the data necessary for transparent communication with stakeholders. Regular
updates through financial reports, investor meetings, and public disclosures help build trust and reinforce
accountability.
4. Regulatory Compliance
In India, adherence to regulatory requirements such as the Companies Act of 2013, GST regulations, and
SEBI guidelines is facilitated by robust accounting practices. These regulations enforce accountability
through requirements like auditor independence, certification of financial reports, and internal control
assessments.
CASE STUDIES
1. Satyam Computers
The Satyam scandal highlighted the consequences of opaque accounting practices and lack of
accountability. Inflated revenues, off-balance-sheet entities, and non-disclosure of liabilities exemplify
the dangers of compromised accounting integrity.
2. Infosys Limited
As a leading Indian IT company, Infosys has consistently emphasized transparent financial reporting and
ethical accounting practices. Its adherence to Ind AS and robust internal controls has made it a
benchmark for corporate accountability.
RECOMMENDATIONS FOR ENHANCING TRANSPARENCY AND ACCOUNTABILITY
1. Strengthening Regulatory Frameworks
The Indian government and regulatory bodies should update accounting standards and enforce strict
penalties for non-compliance.
2. Promoting Ethical Practices
Organizations should foster a culture of integrity through training programs and ethical guidelines for
accounting professionals.
3. Leveraging Technology
Adopting technologies like Al, blockchain, and cloud computing can improve data accuracy, reduce
fraud, and enhance transparency.
4. Encouraging Stakeholder Engagement
Regular communication with stakeholders and inclusion of their feedback in corporate strategies can
reinforce trust and accountability.
Conclusion
Accounting plays a foundational role in enhancing corporate transparency and accountability in India, thereby
contributing to ethical business practices, stakeholder trust, and sustainable growth. While challenges persist,
advancements in technology, stricter regulatory frameworks, and a commitment to ethical accounting can
address these issues. As Indian businesses continue to evolve in the global landscape, the role of accounting
will remain central to ensuring financial integrity and fostering a culture of openness and responsibility.
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