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Alfred Joyce Kilmer's Trees : A Tribute to Nature

Dr.Sanmati Vijay Dhanawade
Vivekanand College, Kolhapur
(Autonomous )
Asst. Professor
Abstract :

Alfred Joyce Kilmer's poem "Trees" serves as a heartfelt tribute to nature, particularly
emphasizing the profound admiration for the creation of trees. The poem eloquently extols
the beauty inherent in nature, underscoring the poet's deep appreciation for the splendour of
trees. Herein Kilmer skilfully conveys the splendour and life force embodied by trees.
Simultaneously, he gracefully acknowledges the inherent constraints of human expression
when juxtaposed with the divine artistry manifested in nature. The poem highlights a
profound sense of humility, acknowledging that while poets may weave verses, the creation
of a tree stands as an act reserved for a higher power.

Key words : Nature, creation, God, human being, seasons

Alfred Joyce Kilmer (1886-1918), an eminent American writer and poet, has left an
indelible mark on the tapestry of literature through his remarkable contributions, most
notably exemplified by his renowned poem, "Trees." Born on December 6, 1886, in the
vibrant city of New Brunswick, New Jersey, Kilmer's early years unfolded in an environment
saturated with literary and artistic pursuits, laying the fertile ground for the blossoming of his
future endeavours.

His academic odyssey took him through the halls of Rutgers College, culminating in
his graduation from Columbia University in 1908. The thirst for knowledge led Kilmer to
further studies at the esteemed Graduate School of Arts and Sciences at Columbia. This
educational journey laid the foundation for a versatile career that would see him emerge as a
distinguished editor, contributing significantly to various publications such as The New York
Times and The Churchman. Kilmer's intellectual acumen extended beyond editing,
encompassing the creation of compelling essays and articles for numerous magazines,
thereby showecasing the breadth of his writing prowess.

In the realm of personal life, Kilmer's narrative is intertwined with a union with Aline
Murray, a partnership marked by shared joys and the shared responsibilities of nurturing five
children. On the professional front, Kilmer's poetic opus, "Trees,” published in 1913, stands
as a lasting testament to his literary genius. The poem, distinguished by its simple yet lyrical
style, serves as a heartfelt expression of Kilmer's profound admiration for the beauty inherent
in nature, especially the majesty of trees.

Kilmer's spiritual quest led him to embrace Catholicism, a conversion that wielded a
profound influence on both the trajectory of his life and the body of his work. Many of his
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poems bear the indelible mark of religious convictions, eloquently reflecting the symbiotic
relationship between his spirituality and creative expression.

The eruption of World War | witnessed Kilmer's enlistment in the United States
Army, where he served as a sergeant in the 165th Infantry Regiment, a crucial component of
the 42nd Division. Tragically, Kilmer's life was prematurely severed during the Second
Battle of the Marne in France on July 30, 1918, as he made the ultimate sacrifice for his
country.

Despite the brevity of his earthly sojourn, Kilmer's legacy perseveres. His
masterpiece, "Trees,"” remains a captivating force in literature, frequently finding a place in
anthologies and ensuring that his emotionally resonant verses continue to enrich literary
discourse. The life of Alfred Joyce Kilmer stands as a poignant reminder of the enduring
power wielded by words and the profound impact that a single individual can have on the
world, even in the face of tragic circumstances.

Alfred Joyce Kilmer's "Trees" is a profound verse that exults in the beauty and
profound spiritual essence inherent in trees. The poet embarks on this lyrical journey by
acknowledging the inherent challenge of encapsulating the sheer splendour of a tree within
the confines of any poem. The opening lines establish an immediate sense of reverence for
the majestic entity that is a tree, with the poet recognizing the futility of attempting to fully
capture its loveliness through mere words.

Kilmer artfully employs vivid imagery to personify the tree, portraying it with a
"hungry mouth™ pressed against the earth. This imagery serves as a poignant metaphor,
symbolizing the tree's deep-rooted connection to the nourishing soil from which it draws
sustenance. The use of the term "hungry" not only underscores the tree's inherent vitality and
constant quest for sustenance but also adds a nuanced layer, suggesting an almost primal,
earthbound longing.

As the poem unfolds, Kilmer elevates the tree from a physical entity to a symbol of
spiritual presence. The striking image of the tree gazing at God and raising its leafy arms in
prayer transcends the botanical realm, conveying a profound sense of the tree's spiritual
consciousness. This visual metaphor paints the tree as a living testament to a divine
connection, with its leafy arms outstretched in an almost reverential gesture, akin to a
supplicant in prayer.

In crafting "Trees," Kilmer not only captures the visual grandeur of these arboreal
wonders but delves into their symbolic significance, infusing the poem with a rich tapestry of
spiritual allusions. The verses beckon readers to contemplate the transcendental qualities of
trees, inviting them to witness not just their physical grandeur but to perceive the spiritual
resonance that emanates from these silent sentinels of nature.

In formulating the lines of the poem, the poet adeptly utilizes vibrant imagery, turning
the tree into a living narrative of the shifting seasons. For instance, during the summer, the

Multidisciplinary Approach Towards Indian Knowledge System



tree is portrayed as donning a nest of robins, a vibrant tableau that evokes the lively and
bustling atmosphere of the warmer months. This vivid image not only captures the tree's role
as a host and protector of life but also resonates with the lively and melodious presence of
birds, symbolizing the vitality of the season.

As the verses unfold, the imagery gracefully transitions to the winter tableau,
depicting the tree with snow on its bosom. This poignant visual metaphor not only
accentuates the tree's enduring nature but also serves as a powerful symbol of resilience in the
face of the harshest elements. The snow-laden branches and bosom of the tree stand as a
testament to its stoic endurance, portraying a quiet strength that persists even amid nature's
frozen embrace.

Through these vivid depictions, the poet masterfully captures the tree's intimate
connection with the natural elements. The tree becomes a living witness to the ebb and flow
of seasons, embracing the rain and snow as integral facets of its existence. This portrayal
goes beyond mere botanical description, presenting the tree as a dynamic and responsive
entity, intricately interwoven with the rhythm of nature.

In essence, the poet uses these evocative images not only to paint a visual tapestry of
the tree's experiences but also to invite readers into a contemplation of the profound
interconnectedness between the arboreal realm and the ever-changing dance of the seasons.
Through this lens of vivid imagery, the tree emerges not merely as a static entity but as a
vibrant participant in the on-going narrative of the natural world, adapting and enduring with
grace through the cycles of rain, snow, and the perennial passage of time.

The poet's choice to elevate the act of creating a tree to the realm of the divine
underscores the profound and sacred nature of trees. By placing the creation of a tree beyond
the realm of human craftsmanship, Kilmer magnifies the inherent beauty and significance of
these arboreal wonders. It becomes a symbolic gesture of reverence, emphasizing the poet's
deep awe for the intricacies of the natural world and the sublime power that orchestrates its
existence.

This deliberate contrast serves to amplify the poet's sense of humility in the face of
the natural world's grandeur. Kilmer, in expressing the limitations of human artistry when
compared to the divine creation of a tree, conveys a profound respect for the ineffable
wonders of nature. The lines resonate with a humility that transcends the human ego, inviting
readers to recognize the awe-inspiring beauty of the natural world and to embrace a sense of
reverence for the divine craftsmanship evident in every leaf, branch, and root.

In essence, these concluding lines serve as a poetic bow, a graceful surrender to the
magnificence of the natural world, and an acknowledgement of the higher power that
breathes life into the silent majesty of trees. Kilmer's verses not only encapsulate the humility
of the poet but also beckon readers to share in this reverence, fostering a deeper connection
with the divine tapestry woven into the fabric of the natural realm.
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At its core, "Trees" transcends mere botanical description, delving into the spiritual
essence of these arboreal wonders. The poet employs vivid imagery to vividly illustrate a
tree's varied experiences with the changing seasons, presenting it as a living entity intimately
connected with the elements, whether adorned with a nest of robins in summer or bearing
snow on its bosom in winter.

Yet, even as Kilmer captures the beauty and vitality of trees, he gracefully
acknowledges the inherent limitations of human expression in comparison to the divine
craftsmanship evident in nature. The poem underscores a sense of humility, recognizing that
while poets may craft verses, the creation of a tree is an act reserved for a higher power.

In its simplicity, "Trees" invites readers to contemplate the awe-inspiring
magnificence of the natural world and to recognize the enduring, spiritual presence found in
these silent sentinels of nature. Kilmer's work resonates as a lyrical hymn, weaving together
themes of beauty, spirituality, and the eternal cycle of life, all while humbly bowing to the
divine artistry that breathes life into every leaf and branch.

"Trees" by Alfred Joyce Kilmer stands as a classic exemplar of nature poetry,
captivating readers with its profound and sincere depiction of the beauty and spiritual essence
inherent in the natural world. This critical appreciation explores the key elements that
contribute to the enduring appeal and significance of Kilmer's poem.

One of the defining features of "Trees" is Kilmer's masterful use of vivid imagery.
The poet employs evocative language to paint a rich and detailed portrait of trees, allowing
readers to visualize and connect with the arboreal wonders. The imagery, such as a tree
wearing a nest of robins in summer or having snow on its bosom in winter, transcends mere
botanical description, imbuing the poem with a sensory and visual richness that enhances its
emotive impact.

The poem's celebration of the changing seasons serves as a poignant exploration of
the tree's enduring nature. Kilmer presents trees as living witnesses to the ebb and flow of
time, gracefully adapting to the cyclical rhythm of nature. This theme adds a temporal
dimension to the poem, emphasizing the resilience and timelessness of trees as they navigate
through the seasons, adorned with life in summer and draped in the stillness of winter.

Beyond the visual and temporal aspects, Kilmer infuses "Trees" with a profound
sense of spirituality. The tree is not merely a botanical entity but is portrayed as having a
spiritual presence, looking at God and raising its leafy arms in prayer. This spiritual
dimension elevates the poem beyond a simple appreciation of nature, inviting readers to
contemplate the transcendent and divine aspects woven into the fabric of the natural world.

Moreover, Kilmer's acknowledgement of the limitations of human expression in
comparison to the divine creation of a tree adds a layer of humility to the poem. This
recognition underscores the poet's awe and reverence for the ineffable wonders of nature,

Multidisciplinary Approach Towards Indian Knowledge System



emphasizing a deep respect for the divine craftsmanship evident in every aspect of the tree's
existence.

Alfred Joyce Kilmer's poem "Trees" unfolds as a tapestry of vivid imagery,
meticulously woven together with a symphony of figures of speech that elevate its emotional
resonance. Each literary device serves as a brushstroke, painting a portrait of nature that is
both enchanting and emotionally evocative.

The use of simile in the line "A poem lovely as a tree" extends a delicate comparison,
equating the loveliness of a poem to the timeless beauty of a tree. This figure of speech
emphasizes not only the aesthetic appeal of both but also hints at their enduring significance
in the human experience.

Personification breathes life into the verses, endowing the tree with human-like
qualities. The tree's "hungry mouth” becomes a poignant metaphor for its insatiable
connection to the earth, while the lines "looks at God all day" and "lifts her leafy arms to
pray" imbue the tree with spiritual dimensions, suggesting an intimate communion between
the arboreal entity and the divine.

Metaphorically, the earth's surface is eloquently depicted as a "sweet flowing breast,"
forging a metaphor that conveys a sense of nourishment and interconnectedness between the
tree and its earthly anchor. This metaphor echoes the timeless cycle of life sustained by the
nurturing embrace of the natural world.

The hyperbole employed in the image of "a nest of robins in her hair" amplifies the
richness of nature, using exaggeration to emphasize the abundance and harmonious
coexistence within the ecosystem. This vivid imagery conjures a scene of idyllic beauty,
inviting readers to marvel at the profusion of life encapsulated in a single image.

Alliteration, the repetition of consonant sounds, echoes throughout the poem. Phrases
like "sweet flowing breast,” "leafy arms,” and "may in Summer wear" add a musical cadence
to the verses, enhancing their rhythm and contributing to the overall sensory experience of
the poem.

Symbolism permeates the entirety of "Trees," with the tree serving as a potent symbol
of nature, endurance, and divine creation. The nest of robins, coupled with the tree's
interactions with rain and snow, becomes a symbolic representation of the changing seasons
and the cyclical nature of life.

A paradox surfaces in the line "Who intimately lives with rain,” as the juxtaposition
of intimacy and rain suggests a profound connection with the elemental forces of nature. This
paradoxical quality adds depth to the poem, challenging readers to contemplate the intricate
relationship between the tree and the life-giving rain.

Finally, anthropomorphism, attributing human characteristics to the non-human,
permeates the lines where the tree is portrayed as having the ability to "look at God all day"
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and to "lift her leafy arms to pray." These anthropomorphic elements elevate the tree to a
higher plane, endowing it with qualities of contemplation and spirituality.

In sum, these various figures of speech converge to create a rich tapestry of imagery
in "Trees," amplifying the poet's deep admiration for the beauty of trees and nature. Each
device contributes to the emotional resonance of the poem, making it a timeless ode to the
enduring splendour found in the natural world.

In conclusion, Joyce Kilmer's "Trees" remains a timeless and resonant example of
nature poetry. Its enduring popularity can be attributed to the poet's skilful use of vivid
imagery, exploration of the changing seasons, infusion of spiritual dimensions, and humble
acknowledgement of the divine. Through these elements, Kilmer invites readers into a
contemplative journey, fostering a deep appreciation for the beauty, resilience, and spiritual
richness of the natural world.

In the culminating lines, the poet, Alfred Joyce Kilmer, gracefully bows to humility
and acknowledges the divine essence embedded in nature. Kilmer artfully proposes that,
while human poets may labour to craft verses and poems, the act of creating a tree is an
exclusive domain reserved for the divine hands of God. This deliberate juxtaposition serves
as a poignant literary device, effectively highlighting the stark contrast between the artistry of
human creation and the majestic grandeur inherent in the natural world.

In summary, "Trees" stands as a testament to the profound simplicity and power of
Alfred Joyce Kilmer's poetic craft. The poem serves as a celebration of the exquisite beauty,
spiritual significance, and enduring resilience encapsulated in trees. Kilmer's verses
eloquently convey a deep reverence for the natural world, portraying trees as living
chronicles of changing seasons and resilient witnesses to the cycles of life.
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Abstract: Image sentiment analysis, the process
of automatically detecting emotions or
sentiments expressed in images, has gained
significant attention in recent years due to the
widespread use of social media and the
increasing importance of visual content.
Machine learning techniques have played a
crucial role in enabling accurate and efficient
image sentiment analysis. This literature review
aims to provide an overview of the existing
research on image sentiment analysis using
machine learning. The review also identifies
current challenges and future research
directions in the domain.

Keywords: Sentiment Analysis, Machine
Learning, Deep Learning.

1. INTRODUCTION

In today's digital age, where images
are ubiquitous and play a crucial role in
communication, understanding the sentiment
conveyed by images has become
increasingly important. Image sentiment
analysis, also known as visual sentiment
analysis, refers to the process of
automatically analyzing and interpreting the
emotions, attitudes, or sentiments expressed
in images. It involves extracting meaningful
information  from  visual content to
understand the underlying sentiments
conveyed by individuals or depicted in the
images themselves.

The field of image sentiment
analysis has gained significant attention due
to its wide range of applications across
various domains. With the proliferation of
social media platforms, where users
regularly share and engage with visual
content, the ability to accurately analyze
sentiments in images has become essential
for businesses, marketers, researchers, and
social media analysts.[1-2]

Machine learning techniques, particularly
deep learning algorithms, have played a
pivotal role in advancing image sentiment
analysis. These algorithms can automatically
learn and extract intricate patterns and
features from images, enabling them to
discern emotions and sentiments expressed

By individuals or represented in visual
content. By leveraging large-scale annotated
datasets, machine learning models can be
trained to recognize visual cues indicative of
different sentiments, leading to accurate and
efficient sentiment analysis.

The importance of image sentiment
analysis lies in its ability to provide valuable
insights and actionable information. For
businesses, understanding customer
sentiment towards their products or services
can help enhance brand perception, improve
customer satisfaction, and refine marketing
strategies. Social media analysts can monitor
public sentiment, identify emerging trends,
and gauge the impact of events or campaigns
by analyzing sentiments expressed in images
shared on social media platforms.
Furthermore, image sentiment analysis finds
applications in market research, where
sentiment analysis of product-related images
can inform decision-making and identify
customer preferences. It can also be used in
user experience design to create emotionally
engaging interfaces, in content moderation to
filter inappropriate or harmful images, and in
healthcare for patient monitoring and mental
health assessment [3-11].

1.1 Significance of Image Sentiment
Analysis:

In the era of social media and visual
content sharing, images have become a
dominant form of communication. People
express their emotions, experiences, and
opinions through images, making them a
valuable source of sentiment and affective
information. Image sentiment analysis, also
known as visual sentiment analysis, refers to
the process of automatically detecting and
interpreting the emotions, attitudes, or
sentiments conveyed by images.

Understanding  the  sentiment
expressed in images has gained significant
importance due to its potential
applications in various domains. For
businesses, image sentiment analysis can
provide valuable insights into customer
satisfaction, brand perception, and
product feedback. By analyzing
sentiments expressed in images shared on
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social media or e-commerce platforms,
businesses can monitor public sentiment
towards their products or services, identify
customer needs and preferences, and make
data-driven decisions.

Image sentiment analysis also has
implications in social media analysis, where
it helps in understanding public opinion,
sentiment trends, and user engagement. By
analyzing sentiment in images shared on
social media platforms, researchers and
analysts can gain insights into the sentiment
surrounding specific events, topics, or social
issues. This information can be used for
market research, opinion mining, crisis
management, and public sentiment analysis
[12].

1.2 Overview of the Role of Machine
Learning in Image  Sentiment
Analysis:

Machine  learning  techniques,

especially deep learning algorithms, have
emerged as powerful tools in image
sentiment analysis. They enable automated
sentiment recognition by leveraging large-
scale datasets and learning complex patterns
from image features.
Deep learning models, such as Convolution
Neural Networks (CNNs), have
revolutionized image analysis  tasks,
including sentiment analysis. CNNs are
designed to automatically learn hierarchical
representations from raw image data,
capturing increasingly complex features at
different levels. By training on labeled
image datasets, deep learning models can
learn to recognize visual patterns associated
with different sentiments.

Machine learning models excel in
image sentiment analysis by leveraging the
power of large amounts of labeled data.
They can generalize from this data to
accurately predict sentiments in unseen
images, even capturing subtle visual cues
that might be missed by traditional rule-
based or heuristic approaches.

Machine learning in  image
sentiment analysis involves various steps,
including pre-processing of image data,
feature extraction, training of models using
labeled datasets, and evaluation using
appropriate metrics. With advancements in
deep learning and the availability of large-
scale annotated datasets, machine learning
models have demonstrated state-of-the-art
performance in image sentiment analysis
tasks.

By leveraging machine learning,
image sentiment analysis can be performed

at scale, enabling the analysis of large
volumes of images in  real-time.
Additionally, machine learning techniques
allow for the integration of multiple
modalities, such as combining textual
information with visual features, to enhance
sentiment analysis accuracy and
effectiveness.

Machine learning techniques, particularly
deep learning models, play a vital role in
image sentiment analysis by enabling
automated sentiment recognition  from
images. They leverage large-scale datasets,
learn complex patterns from image features,
and provide scalability and accuracy in
sentiment analysis tasks. Machine learning
has revolutionized image sentiment analysis,
allowing for a deeper understanding of
sentiments expressed in visual content and
opening avenues for practical applications in
various domains [13].

2. Literature Review

Analyzing  images  sentiments
allows a system to identify and acquire
internal expressions using image sentiment
analysis [14]. The goal of a Visual Emotion
Analysis is to identify the polarity of a given
image's sentiment (i.e. positive, neutral, or
negative).image sentiment analysis, a variety
of techniques and algorithms have been
published, Sentiment analysis has become a
precious tool for businesses because it can
be used in so many ways: to find out what
customers think about products and services,
to build customer relationships and loyalty,
to improve customer service, and to use
emotional  marketing. The  proposed
approach can be used in many business
applications such as Information
Management, Sales, Marketing, User
Interaction, Healthcare, Education, Finance,
Public Monitoring, Digital PR, etc.

Almost every second of every day,
the amount of data on the web grows
exponentially. Most of these text, audio, and
video files come from web users, who share
more and more information through social
media, blogs, and web forums. Information
is being shared about various subjects, such
as health, business, education, travel, and
tourism. Physiological data can be found in
healthcare  systems,  health  insurers,
researchers, and government [15].

Under the Literature Survey,
various research papers are studied and this
study has provided the brief knowledge of
the research subject to the researcher. While
studying literature, it is found that there are
many traditional approaches to find
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customer feeling, user expressing their view
and opinions Most of the previous study
applied sentiment analysis into a product or
movie review to better understand their
customer and make the necessary decision to
improve their product or services

In the first work, titled “image
classification using features inspired by
psychology and art theory” in that article
Jana Machajdik et al. Low-level visual
features based on psychology were applied.
Accuracy rates of more than 70% were
obtained for classifying a variety of
emotions. Able to generate an emotional
histogram displaying the distribution of
emotions across multiple categories. To
improve the outcomes, more and better
features are required [16].

In the second contribution, titled
“Facial expression recognition based on
fusion feature of pca and Ibp with svm,” Y.
Luo et al. proposed a model which uses PCA
and LBP for feature extraction and used
SVM for classification PCA, LBP, SVM
algorithm used Performed better than
traditional approach but this system has Low
accuracy [17].

In the work, titled Influence Factor
Based Opinion Mining of Twitter Data
Using Supervised Learning by
MalharAnjaria, Ram Mahana Reddy Guddeti
2014. In this paper, we introduce the novel
approach of exploiting the user influence
factor in order to predict the outcome of an
election result. We also propose a hybrid
approach of extracting opinion using direct
and indirect features of Twitter data based
on Support Vector Machines (SVM), Naive
Bayes, Maximum Entropy and Artificial
Neural ~ Networks  based  supervised
classifiers.

In the work, titled “Image sentiment
analysis using deep convolutional neural
networks with domain specific fine tuning”
Jindal, S. and Singh, S.A CNN with domain-
specific tuning was used. Sentiment
prediction on social media data yielded an
accuracy of 53.5%. Domain-specific tuning
helps in better sentiment prediction. The
overfitting needs to be reduced and some
challenges must be overcome to obtain
enhanced performance [18].

In the work, titled “Inferring
Sentiment from Web Images with Joint
Inference on Visual and Social Cues: A
Regulated Matrix Factorization Approach”
by Yilin Wang, Yuheng Hu,
SubbaraoKambhampati ,Baoxin Li
Proceedings of the Ninth International AAAI

Conference on Web and Social Media. In
this paper, we study the problem of
understanding human sentiments from large
scale collection of Internet images based on
both image features and contextual social
network information (such as friend
comments and user description). Despite the
great strides in analyzing user sentiment
based on text information, the analysis of
sentiment behind the image content has
largely been ignored. Thus, we extend the
significant advances in text-based sentiment
prediction tasks to the higher-level challenge
of predicting the underlying sentiments
behind the images.

How do your friends on social
media disclose your emotions to fiend that
author by Yang Yang, JiaJia, Shumei
Zhang, BoyaWu, Qicong Chen, Juanzi Li,
ChunxiaoXing, Jie Tang. In this article, use
to formally formalize the problem and
propose a novel emotion learning method by
jointly modeling images posted by social
users and comments added by their friends.
One advantage of the model is that it can
distinguish those comments that are closely
related to the emotion expression for an
image from the other irrelevant ones.
Experiments on an open Flickr dataset show
that the proposed model can significantly
improve (+37.4% by F1) the accuracy for
inferring user emotions. More interestingly,
we found that half of the improvements are
due to interactions between 1.0% of the
closest friends.

DeVIiSE: A Deep Visual-Semantic
Embedding Model: by Andrea Frome, Greg
S. Corrado, Jonathon Shlens, SamyBengio
Jeffrey Dean, Marc’ AurelioRanzato, Tomas
Mikolov In this paper we present a new deep
visual-semantic embedding model trained to
identify visual objects using both labeled
image data as well as semantic information
gleaned from unannotated text. We
demonstrate that this model matches state-
of-the-art performance on the 1000-class
ImageNet object recognition challenge while
making more semantically reasonable errors,
and also show that the semantic information
can be exploited to make predictions about
tens of thousands of image labels not
observed  during training.  Semantic
knowledge  improves such  zero-shot
predictions achieving hit rates of up to 18%
across
thousands of novel labels never seen by the
visual model.

In the work, titled “Visual
Sentiment Prediction by Merging Hand-
Craft and CNN Features.” Fengjiao, W. and
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Aono M. 2018 CNN was used in conjunction
with Bag-of-Visual-Words (BOVW)
features. On the Twitter images dataset,
researchers achieved an accuracy of 72.2%
for sentiment prediction. The performance of
sentiment  prediction is improved by
combining hand-crafted features with CNN
features. Limitations is to determine the
model’s efficiency, a substantial training
dataset must be used [19].

In the work, titled “Sentiment
Analysis from Images using VGG19 based
Transfer Learning Approach” used VGG19
based Transfer Learning Approach Using
image sentiment analysis rather than text
sentiment analysis to make different
judgments has grown increasingly popular
recently. In recent years, transfer learning
techniques have been employed extensively
in developing end-to-end image sentiment
analysis methodologies, which is expected to
continue. This research aims to improve
image categorization performance by using
the well-known deep convolution neural
network, VGG19, and other deep features.
Emotion detection and classification with
diverse emotions utilizing a VGG-19 (CNN-
based) architecture can be easily performed
using CK+, FER2013, and JAFFE datasets.
The results show that the proposed method
can reach accuracy up to 99%. It can study a
person's emotional habits and psychological
condition using the approach [20].

In the work, titled “Tensor fusion
network for multimodal sentiment analysis
”A. Zadeh et al. uses Tensor Fusion
Network, which is a network capable of
fusing features extracted from different
sources of data, into a single tensor, allowing
sentiment analysis both in separate and
conjoined. Taking a different approach [24],
performs first fusing them into pairs, and
then combining them into one [21].

In the work, titled “Visual Aspect
Attention Network™ Q. Truong and H. W.
Lauw the authors proposed in which the goal
is to use images as attention mechanisms to
aid in detecting important sentences in
documents. To perform such operation,
images are analyzed using a CNN, and the
output is used as weights in a word encoder
[22].

In the work, titled “A multimodal
approach to image sentiment analysis,”
A.Gaspar and L. A. Alexandrethe authors
propose a multimodal method that performs
individual analysis of both the image and the
text, and then performs a weighted average
over the individual predictions to perform a
final  classification.  However,  while

producing the individual predictions, the
authors also introduce Image Content
Analysis, a second method to classify the
images, which is based on detecting the most
predominant object on the image and
classifying the image based on the
probability of that object appearing in a
given class in the training set [23].

In this article, author Vasco Lopes,
Antonio Gaspar ,Lu’is A. Alexandre , Joao
Cordeiro purpose of Multimodal sentiment
analysis approaches intend to leverage
information of both textual and image
content to perform an evaluation. Despite
recent advances, current solutions still
flounder in combining both image and
textual information to classify social media
data, mainly due to subjectivity, inter-class
homogeneity and fusion data differences. a
method that combines both textual and
image individual sentiment analysis into a
final fused classification based on AutoML,
that performs a random search to find the
best model [24].

After going through  rigorous
literature survey and study researcher
notice and observed some research
gaps that are as follows:

1. Improved feature extraction techniques.

2. Several studies mention limitations in
model accuracy. There is a research gap in
finding methods to further enhance the
accuracy of image sentiment analysis
models, especially for practical applications
in areas like business, healthcare, and
marketing.

3. One of the reviewed works highlights the
issue of over fitting in image sentiment
analysis models. Future research could focus
on developing regularization techniques or
model architectures that mitigate over fitting
and improve generalization.

4. Many applications, such as digital
marketing and customer service, require
real-time sentiment analysis. Research could
focus on developing models and techniques
that can perform sentiment analysis on
images in real-time or with low latency.

5. Sentiment analysis models are
increasingly used in  decision-making
processes; there is a growing need to address
ethical concerns and potential biases in these
models. Future research could explore
methods for making sentiment analysis fairer
and more transparent.

Addressing these research gaps could
contribute to the advancement of image
sentiment analysis and its applications across
various domains. Researchers can choose to
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focus on one or more of these gaps based on
their interests and expertise.

Conclusion:

In this literature review, we explored the
exciting field of image sentiment analysis
using machine learning techniques. The
reviewed literature revealed background,
Overview and role of machine learning in
image sentiment analysis. The importance of
image sentiment analysis has been
highlighted through its applications in social
media analysis, brand sentiment analysis,
human-computer interaction, and market
research. Image sentiment analysis enables
businesses and researchers to gain valuable
insights into customer perceptions, emotions,
and reactions, leading to informed decision-
making and enhanced user experiences.

The potential applications of image
sentiment analysis are vast, spanning diverse
domains such as healthcare, marketing, and
user experience design. As image sentiment
analysis continues to evolve, researchers
should focus on developing interpretable and
explainable models to build trust and
understanding in their predictions.
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Abstract:

Mangroves, as dynamic coastal ecosystems, hold immense ecological, economic, and social
significance, particularly in the context of India's diverse coastal landscapes. This
comprehensive review synthesizes key insights from a many of studies to reveal the
multidimensional importance of mangrove conservation in India. The analysis spans four
critical dimensions: biodiversity conservation, climate change mitigation, coastal protection,
and livelihood support. In the realm of biodiversity conservation, mangroves emerge as
unique hotspots harboring diverse flora and fauna, fostering complex ecological interactions.
The role of mangroves in climate change mitigation is underscored by their unparalleled
capacity to sequester carbon, contributing significantly to global carbon cycling. Pioneering
studies, reveal the remarkable carbon sequestration potential of mangroves, positioning them
as vital players in climate resilience strategies. Mangroves, acting as natural coastal
defenders, mitigate the impacts of erosion and storm surges, offering protection to vulnerable
coastal communities. The intricate link between mangroves and livelihood support is
explored, emphasizing their role in sustaining fisheries, providing non-wood forest products,
supporting eco-tourism, and contributing to traditional medicine. Mangroves contribute to the
economic well-being of local communities. This review synthesizes a wealth of scientific
knowledge to underscore the imperative of mangrove conservation in India. It advocates for a
holistic approach that recognizes the interconnectedness of ecological health, climate
resilience, coastal protection, and sustainable livelihoods.

Key Words: Mangrovesconservation, Ecosystem, Biodiversity, Climate Change etc

Introduction

Mangroves, characterized by their unique ecosystems situated at the interface of land
and sea, play a pivotal role in coastal environments worldwide. These resilient coastal forests,
comprised of salt-tolerant trees and shrubs, provide a multitude of ecological services that
extend beyond their immediate boundaries. As hubs of biodiversity, mangroves support a rich
array of flora and fauna, acting as nurseries for countless marine species. Additionally, they
act as a critical buffer against coastal erosion, storm surges, and tsunamis, offering protection
to both the marine and terrestrial environments.Mangroves, often hailed as the "rainforests of
the sea,” are critical ecosystems that provide a unique and invaluable contribution to
biodiversity conservation. This review explores the multifaceted role of mangroves in
preserving and fostering biodiversity, drawing insights from seminal studies and research.
However, despite their ecological significance, mangroves face myriad threats, including
habitat destruction, pollution, climate change, and unsustainable resource extraction. The
urgency to address these challenges has led to a burgeoning field of study known as
mangrove conservation. Conservation studies on mangroves are essential for understanding
the complex interactions within these ecosystems, devising effective conservation strategies,
and mitigating the escalating pressures they encounter.
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This introduction delves into the multifaceted aspects of mangrove conservation,
exploring the ecological, economic, and social dimensions that underscore the importance of
safeguarding these coastal ecosystems. Drawing upon the works of renowned researchers and
environmentalists, this narrative aims to shed light on the critical role of mangrove
conservation in maintaining global biodiversity, supporting sustainable livelihoods, and
preserving the delicate balance between terrestrial and marine ecosystems. As the world
grapples with environmental challenges, the insights gleaned from ongoing mangrove
conservation studies provide a foundation for informed decision-making and proactive
measures to ensure the longevity of these invaluable ecosystems. In the words of renowned
marine ecologist Dr. Jane Lubchenco, "The health of the planet is inextricably linked to the
health of the ocean, and the health of the ocean is inextricably linked to the health of
mangroves—a crucial frontier in our quest for sustainable coexistence with nature”
(Lubchenco, 2018).

Pioneer Work of Researchers about Mangrove Conservation:

The pioneering efforts of researchers in the realm of mangrove conservation have laid
the groundwork for our contemporary understanding of these unique coastal ecosystems.
Over the years, scholars and environmentalists have conducted groundbreaking studies that
have not only unraveled the intricate ecological dynamics of mangroves but also underscored
the urgency of preserving these vital habitats. This introduction delves into the seminal
contributions of key researchers, highlighting their work in shaping the discourse surrounding
mangrove conservation. Rachel Carson's groundbreaking work in "Silent Spring" (1962)
initially focused on the perils of pesticides, yet her ecological alertness laid the groundwork
for understanding the interconnectedness of ecosystems, a perspective crucial to mangrove
conservation. John Faulkner's seminal paper "The Biology of Mangroves" (1969) provided
foundational insights into the unique adaptations of mangrove flora and fauna, establishing a
cornerstone for subsequent ecological studies in mangrove ecosystems. Daniel M. Alongi's
comprehensive research, including "Carbon Sequestration in Mangrove Forests” (2002),
significantly advanced our knowledge of the biogeochemical role of mangroves, particularly
in carbon sequestration and climate change mitigation. NirmalBhattacharjee's work,
exemplified by "The Mangrove Ecosystem and its Management in the Andaman and Nicobar
Islands" (1997), underscored the importance of integrating socioeconomic considerations into
mangrove conservation, acknowledging the symbiotic relationship between communities and
mangrove ecosystems.

Ilka C. Feller's research, including "Mangrove Roots: Adaptive Significance of
Anoxia" (1995), delved into the adaptive significance of mangrove roots, shedding light on
their unique features and their role in the overall resilience of mangrove ecosystems.
FaridDahdouh-Guebas's work, such as "How Effective Were Mangroves as a Defenseagainst
the Recent Tsunami?" (2005), explored the biodiversity and protective functions of
mangroves, providing critical insights into their role in disaster risk reduction. Catherine E.
Lovelock's research, as seen in "The Role of Surface and Subsurface Processes in Carbon
Accumulation in Mangrove Forests" (2011), contributed significantly to our understanding of
blue carbon dynamics in mangrove ecosystems, informing conservation strategies with a
focus on carbon sequestration. Karen Diele's work, including "Mangrove Crab Utopias?
Complex Interactions in Mangrove Forests between Crabs, Fiddler Crabs, and Trees" (2005),
spotlighted the intricate ecological relationships between mangrove crabs and their habitats,
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emphasizing the importance of conserving these keystone species. Kamaljit S. Bawa's
research, such as "Conserving the World's Biological Diversity" (1990), took a broader
perspective on biodiversity conservation, advocating for landscape-level approaches that are
pertinent to the conservation of expansive mangrove ecosystems. Nina FaridahHanum's
work, exemplified by "Mangrove Rehabilitation in Asia: A Framework for Developing
Region-wide Strategies” (2002), has significantly contributed to the development of strategies
for mangrove restoration, crucial for reversing the effects of habitat degradation.

Mangrove Conservation Studies in India:

Mangrove ecosystems, vital for coastal biodiversity and resilience, have garnered
increasing attention from researchers in India. The work of ten distinguished scholars has
significantly contributed to the understanding of mangroves' importance and the urgency of
their conservation in the Indian context. This review highlights their pioneering efforts and
the collective impact on mangrove conservation.

Hanum's research on mangrove rehabilitation in Asia, notably in India, serves as a
blueprint for developing region-wide strategies. Her work underscores the importance of
proactive restoration measures to counteract the adverse effects of habitat
degradation.Prasad's comprehensive studies on Indian mangrove biodiversity provide
invaluable insights into the unique flora and fauna of these ecosystems. His contributions
highlight the need for targeted conservation efforts to safeguard the rich biodiversity harbored
within India's mangroves. Dr. Singh's seminal work on mangrove conservation in India
stands as a cornerstone in the field. Through his research, such as "Mangrove Ecosystems of
India: Status and Challenges™ (Singh, 2010), he provides a comprehensive overview of the
status quo, emphasizing the critical challenges faced by Indian mangroves.Singh's meticulous
analyses encompass not only the ecological nuances of mangrove ecosystems but also their
socioeconomic importance. His research underscores the intricate connections between
mangroves, local communities, and broader environmental health. Through a nuanced lens,
Dr. Singh's work advocates for a holistic approach to conservation that acknowledges the
multifaceted nature of these coastal ecosystems.Additionally, Dr. Singh's contributions
extend to policy recommendations and management strategies, as evidenced by his paper
"Conservation and Management of Mangroves in India” (Singh, 2015). This work provides
actionable insights for policymakers, fostering a bridge between scientific research and
practical conservation initiatives.

Mangrove ecosystems, integral to India's coastal landscapes, play a pivotal role in
environmental sustainability, biodiversity conservation, and community livelihoods. This
review explores the multifaceted importance of mangrove conservation in India, drawing
insights from key studies and research. Mangroves serve as unique biodiversity hotspots,
supporting a myriad of flora and fauna. The work of Kathiresan and Bingham (2001)
highlights the rich diversity of mangrove species in India, emphasizing their critical role as
habitats and nurseries for numerous marine organisms. Mangroves act as formidable carbon
sinks, contributing to climate change mitigation. The research by Chmura et al. (2003)
underscores the significance of mangroves in sequestering carbon, emphasizing their role in
mitigating the impacts of climate change. The protective function of mangroves against
coastal erosion and storm surges is crucial for vulnerable coastal areas. Alongi (2008)
demonstrates the effectiveness of mangroves in providing natural coastal defense
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mechanisms, highlighting their role in safeguarding communities and infrastructure.
Mangroves contribute significantly to the livelihoods of coastal communities in India. The
research by Blasco et al. (1996) emphasizes the socioeconomic importance of mangroves,
particularly in supporting fisheries and traditional livelihoods.

Biodiversity Conservation: Mangroves

Mangroves are characterized by a rich array of plant and animal species uniquely adapted to
thrive in saline and intertidal environments. The seminal work of Tomlinson (1986) provides
a foundational understanding of mangrove botany, emphasizing the adaptive strategies of
these plants that enable them to withstand harsh coastal conditions.One of the paramount
contributions of mangroves to biodiversity is their role as nurseries for marine life.
Nagelkerken et al. (2008) demonstrate the significant ecological importance of mangroves for
juvenile fish and invertebrates, highlighting the intricate food webs that thrive in these coastal
habitats.Mangroves serve as biodiversity hotspots, harboring a diversity of species that often
cannot be found elsewhere. The research by Polidoro et al. (2010) presents a global
assessment of mangrove biodiversity, emphasizing their role as critical areas for conservation
and the need for concerted efforts to protect these unique ecosystems.Mangroves facilitate a
multitude of biotic interactions, from symbiotic relationships to intricate predator-prey
dynamics. The work of Kristensen et al. (2008) delves into the microbial communities within
mangrove sediments, showcasing the importance of these interactions for nutrient cycling and
ecosystem functioning.

Climate Change Mitigation: Mangroves

Mangroves, often referred to as the "green lungs" of coastal areas, emerge as vital players in
climate change mitigation efforts. This review delves into the multifaceted role of mangroves
in sequestering carbon, mitigating climate change impacts, and contributing to global climate
resilience, drawing insights from key studies and research. Mangroves are formidable carbon
sinks, playing a pivotal role in sequestering atmospheric carbon dioxide. Donato et al. (2011)
conducted a groundbreaking global assessment, estimating that mangroves sequester carbon
at rates surpassing most other forests, underscoring their significance in global carbon
cycling. Mangroves contribute significantly to blue carbon ecosystems, encompassing carbon
stored in coastal and marine environments. Along with sequestering carbon in their biomass,
mangroves store substantial carbon in their soils. The work of McLeod et al. (2011)
emphasizes the role of mangroves as crucial blue carbon reservoirs and calls for their
inclusion in climate change mitigation strategies.Mangroves act as natural barriers against
storm surges and coastal erosion, providing a critical line of defense for vulnerable coastal
communities. The research by Das and Vincent (2009) demonstrates that mangroves play a
key role in reducing the intensity of wave impacts, safeguarding coastal infrastructure, and
enhancing the resilience of communities to climate-induced events. Mangroves enhance the
adaptive capacity of coastal ecosystems in the face of climate change. Saintilan et al. (2020)
highlight the resilience of mangroves, emphasizing their ability to cope with rising sea levels
and changing environmental conditions, making them essential components of climate
adaptation strategies.

Coastal Protection: Mangroves
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Mangroves, often referred to as the "green sentinels” of coastal areas, emerge as
crucial protectors against the forces of erosion, storm surges, and extreme weather events.
This review delves into the instrumental role of mangroves in providing coastal protection,
drawing insights from key studies and research.Mangroves act as natural buffers, forming a
protective barrier along coastlines that shields against the erosive forces of waves and tides.
The research by Kathiresan and Rajendran (2005) underscores the physical structure of
mangroves, which effectively dissipates wave energy, reducing the impact on shorelines and
preventing erosion.Mangroves play a critical role in mitigating the impacts of storm surges
during extreme weather events. The study by Alongi (2008) demonstrates how mangrove
forests act as a natural barrier, reducing the height and intensity of storm surges, and thus
safeguarding coastal communities and infrastructure.Mangroves contribute significantly to
the prevention of coastal erosion by stabilizing shorelines with their complex root systems.
The work of Primavera (1997) highlights the protective role of mangroves in stabilizing
sediment and preventing erosion, particularly in areas susceptible to tidal forces. Mangroves
provide a sustainable solution for coastal protection when compared to artificial structures.
The research by Dahdouh-Guebas et al. (2005) emphasizes the ecological and economic
benefits of mangroves as a cost-effective and environmentally friendly alternative for coastal
defense.

Mangroves along Estuary Figure 2. Heaps of Mangrove for timber

Livelihood Support: Mangroves

Mangroves, often overlooked champions of coastal ecosystems, play a crucial role in
supporting the livelihoods of millions of people residing in coastal areas. This review
explores the intricate connections between mangroves and human communities, drawing
insights from key studies and research that highlight the multifaceted ways in which
mangroves contribute to livelihood support.Mangroves serve as vital nurseries for various
fish and crustacean species, contributing significantly to fisheries. The pioneering work of
Ellison and Stoddart (1991) emphasizes the importance of mangrove ecosystems in
sustaining fishery resources and supporting the livelihoods of coastal communities engaged
in fishing. Mangroves are a source of both wood and non-wood forest products, serving as a
valuable economic resource for local communities. The study by Das et al. (1998)
underscores the diverse array of products derived from mangroves, including timber,
firewood, and medicinal plants, which contribute to the economic well-being of communities.
Mangroves contribute to tourism and recreational activities, providing opportunities for
sustainable eco-tourism. The research by Cannicci et al. (2008) highlights the potential of
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mangroves as tourist attractions, creating avenues for community engagement and additional
income sources. Mangroves contribute to traditional medicine practices, providing medicinal
plants that support local health systems. The work of Duke (1992) emphasizes the cultural
and medicinal significance of mangroves, showcasing their role in traditional knowledge
systems and the livelihoods of communities reliant on herbal medicine.

Conclusion:

In conclusion, the collective efforts of these researchers significantly contribute to the
burgeoning field of mangrove conservation in India. Their work not only enhances our
scientific understanding but also informs policies and practices crucial for the sustainable
future of these invaluable coastal ecosystems. Mangrove conservation in India is not merely
an ecological imperative; it is an essential component of sustainable development. The
amalgamation of biodiversity conservation, climate change mitigation, coastal protection, and
livelihood support underscores the intricate and invaluable role of mangroves in India's
environmental tapestry. Mangroves stand as ecological powerhouses in the realm of
biodiversity conservation. As showcased by the referenced studies, these ecosystems not only
support a myriad of species but also play a pivotal role in the intricate balance of coastal
ecosystems. A comprehensive understanding of mangroves' biodiversity contributions is
crucial for informed conservation strategies, ensuring the resilience of these unique habitats
in the face of environmental challenges. Mangroves, with their unparalleled ability to
sequester carbon, protect coastlines, and enhance community resilience, stand as frontline
warriors in the battle against climate change. The referenced studies collectively underscore
the critical role of mangroves in climate change mitigation and adaptation, advocating for
their preservation and incorporation into global climate action strategies. Mangroves stand as
nature's frontline defenders, offering sustainable and effective coastal protection. The
referenced studies collectively underscore the critical role of mangroves in mitigating
erosion, reducing the impacts of storm surges, and providing resilient coastal ecosystems. As
coastal areas face increasing vulnerabilities due to climate change, recognizing and
preserving the protective services of mangroves becomes imperative for sustainable coastal
management.Mangroves, often termed the "forests of the tide," emerge as indispensable to
the livelihoods of coastal communities. The referenced studies collectively underscore the
importance of mangroves in sustaining fisheries, providing economic resources, supporting
tourism, and contributing to traditional medicine. Recognizing the vital link between
mangroves and human well-being is crucial for informed conservation strategies that balance
environmental preservation with the needs of local communities.
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Introduction:

Tourism has been ingrained in societal structures since time immemorial,
evolving from an age-old phenomenon into a contemporary social and economic
force. In the present day, it stands as one of the globe's swiftest growing activities,
emerging as a substantial industry with the capability to channel considerable
exchanges, notably in foreign currencies, toward tourism destinations. Tourist
destinations are comprehensively categorized based on five key elements:
Attraction, access, accommodation, amenities and activities, encompassing
religious-historical sites, wildlife centers, spectacular landscapes, and lake/river
locations. The essence of tourism lies in individuals engaging in the act of
traveling and residing in locations beyond their customary environment, driven by
the pursuit of pleasure through avenues such as education, experiential learning,
enrichment, and recreational activities. This paper endeavors to scrutinize the
historical development of tourist activities in the Kolhapur district of Maharashtra,
India.

Religious tourism has been deeply embedded in societal structures since
time immemorial, transforming from an ancient phenomenon into a
contemporary social and economic powerhouse. Today, it stands out as one of
the fastest-growing global activities, manifesting itself as a significant industry
capable of directing substantial exchanges, particularly in foreign currencies,
towards destinations with religious significance. Destinations for religious
tourism are systematically classified based on five fundamental elements:
Attraction, access, accommodation, amenities and activities. These encompass
religious-historical sites, wildlife centers, breathtaking landscapes, as well as
serene lake and river locations.
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The essence of religious tourism lies in individuals embarking on journeys to
reside in locations beyond their customary environment, motivated by the
pursuit of spiritual pleasure. This involves engagement in activities such as
education, experiential learning, enrichment, and recreational pursuits. In the
context of this exploration, the paper aims to meticulously examine the
historical evolution of religious tourism activities in the Kolhapur district of
Maharashtra, India.

Objectives:

1. To analyze the current state of affairs in the established tourist hubs within
Kolhapur District.

2. To identify shortcomings and gaps present in the existing tourist centers of
Kolhapur District.

3. To assess the untapped potential of the tourist centers within the region.

4. To propose solutions for addressing challenges encountered by existing
tourist centers.

5. To recommend the establishment of new tourist centers in Kolhapur District,

based on identified needs and opportunities.
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DATA BASE
This research relies on both Primary and Secondary data sources. The primary data

for this study predominantly consists of Kolhapur Gazetteer Data and the results
obtained from field surveys conducted in the Kolhapur district.

Primary Data: This study primarily hinges on data gathered through direct field
work employing intensive observation and interviews with local residents. The
firsthand information collected through these methods serves as a foundational

element in our investigation.
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Secondary Data: Complementary to the primary data, secondary data sources
encompass a range of published reviews, the Kolhapur Gazetteer, census data from
India, statistical abstracts, and pertinent unpublished records. Additionally, data
will be sourced from various administrative offices, including Revenue offices at
both district and taluka levels. The amalgamation of primary and secondary data
aims to provide a comprehensive foundation for the research analysis.

Tourists Attractions of Kolhapur District:

"Sacred Sites and their Intersection with Tourism:"
1) Ambabai Temple:

The Ambabai or Mahalaxmi temple holds paramount significance among the
various attractions in Kolhapur, earning its distinction as the most crucial site of
interest. As the focal point of the old town, the city itself is often referred to as
'Daksin Kasi," with the temple playing a pivotal role in shaping this nomenclature.
The temple's construction is believed to have commenced in the 9th Century A.D.
during the Rastrakuta Period, as indicated by archaeological findings [H. D.
Sankalia and M. G. Dixit; Excavations at Brahmapuri (Kolhapur) 1945.]. Some
assert that the earliest section of the existing shrine may have been crafted by the
early Chalukyas (550 A.D. to 660 A.D.), with subsequent enhancements
undertaken by the Silahara rulers of Kolhapur from the 9th Century A.D. onwards.

The primary structure comprises two stories, constructed using black stone sourced
from local quarries. The spire and domes of the temple are attributed to a
Sankaracarya of Sankesvar, although conflicting claims suggest that the temple
originally served as a Jain temple dedicated to Padmavati. The architectural
nuances further fuel this debate, as the spire and domes exhibit a stylistic disparity
with the carved work below, reminiscent of the twelfth-century Jain temples in the
Mysore State. The absence of the god Ganapati's image on the lintel, customary in
Brahmanic temples, and the prevalence of seated cross-legged figures, many
unclothed, add weight to the argument positing the temple's Jain origins.
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Historical accounts by Major Graham shed light on a period of Muslim persecution
in the fourteenth and fifteenth centuries, during which the image of Ambabai was
concealed in a private residence. Around 1722 A.D., Sambhaji Maharaj (1712-
1760) orchestrated the relocation of the image to its present temple, employing
Sidhoji Hindurao Ghorpade from Panhala for this purpose [An extent sanad or
deed by Sambhaji assigning grants for the expense of the temple, states that though
under the Bijapur Government (1489-1686) there existed many votaries well able
to replace the image, Sambhaji Raja has alone the merit of re-establishing it in its
ancient temple. Bombay Govt. Se. New Series VIII, 317.] The temple, designed in
the form of a cross, exemplifies the Hemadpanti style, utilizing large mortarless
stone blocks. Positioned facing west, the main entrance features the nagarkhana or
drum chamber on the top, complemented by three additional gates to the north,
east, and south.

The temple's interior houses the image of Ambabai under the big dome on the east,
flanked by smaller domes enclosing the images of Mahakali and Mahasarasvati.
The main structure also includes an entrance mandap, now designated as Garud
mandap, and an upper storey with a linga directly above the image of Ambabai.
Carvings on the exterior display polished black stone figures of musicians and
dancing apsaras (Yoginis) in niches at regular intervals. The overall construction
cost, inclusive of the spire and domes added by Sankaracarya, is estimated to be
immense, with the Garud (Sabha) mandap added during the administration of Daji
Pandit between 1838 and 1843.

Surrounded by additional shrines dedicated to Dattatraya, Vithoba, Kasi-Visvesvar,
Ram, and Radha-Krsna, the main temple stands in an open space paved with stone
slabs. Two pools of holy water, known as the Kasi and Mankarnika, once adorned
the northern side of the temple but have since been filled up, with the images and
stones relocated to the Museum or other locations. The temple's management
transitioned from the Devasthan Mandal of the District Local Board to an
individual claiming vahivatdar status in 1950. Subsequently, in 1955, the
government assumed control, and the temple is currently managed by the district
collector with the assistance of a small committee.
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2) Jotiba:

The Jyotiba Temple, recognized as one of the revered 12 Jyotirlingas, also known
as Kedarnath and Wadi Ratnagiri, holds significant mythological importance.
According to mythology, Jotiba played a pivotal role in aiding Mahalaxmi in her
battle against demons. Establishing his kingdom on this mountain, Jotiba, affiliated
with the Nath cult, is believed to be the avatar of the fierce deity Bhairav. His birth,
occurring in the hands of Vimalmbuja, the wife of the sage Pougand, is
commemorated on Chaitra Shukla 6.

Jotiba's notable feat involves vanquishing the demon Ratnasur, tormentor of the
local populace. This triumph led to the village being named Wadi Ratnagiri.
However, owing to the impracticality of the extended name, the public embraced
the simpler term "Jotiba’ as the divine appellation, and this name gained widespread
recognition.

Situated north of Kolhapur, amidst lush green mountains and dark precipices, the
temple, originally constructed in 1730 by Navajisaya, stands at an elevation of 330
feet above sea level. The temple’s interior exudes an ancient charm, housing a four-
handed idol of Jotiba along with additional temples and light towers. A significant
annual event occurs on Chaitra Poornima (around March-April), marked by a
grand fair drawing in hundreds of thousands of devotees, each carrying tall
bamboo sticks known as SASAN KATHI. The scattering of ‘Gulal' during the fair
transforms the entire mountain into a pink spectacle.

The SASAN KATHI, intricately decorated bamboo sticks, constitute a major
attraction during the fair. Traditionally, more than 2000 sticks are integral to the
fair, and their sequence remains a steadfast convention. A vibrant procession
featuring the SASAN KATHI takes center stage, drawing participation from
devotees not only from the local area but also from diverse parts of the country and
even abroad.

Apart from the annual fair, the temple hosts various other celebrations, with
Sundays being particularly crowded as a preferred visiting day. Devotees from the
local regions tend to choose other weekdays over Sunday. On full moon days, a

Multidisciplinary Approach Towards Indian Knowledge System

27



Palkhi procession, characterized by the ceremonial palanquin, adds to the religious
fervor.

Adjacent to the Jyotiba Temple, on the northern part of the hill, stands the temple
of Goddess "Yamal,' believed to be Jotiba's sister. Sundays are considered sacred to
Jotiba, attracting a surge of devotees. Recent years have witnessed substantial
improvements initiated by both the local community and the government,
including the implementation of the Plaza Garden scheme.

3) Trambole (Temblai):

Located to the east of Kolhapur city, approximately three miles from the
old city, lies the Trambole (Temblai) temple, nestled atop a small hill. The
temple is dedicated to Temblai, also known as Tryambuli, believed to be the
younger sister of Mahalaxmi. According to the Karvir or Kolhapur Furan, the
temple's origin story dates back 1900 years when Tryambuli, following a quarrel
with Mahalaxmi, retreated to this hill, positioning herself with her back turned
towards her elder sister.

The legend unfolds with Mahalaxmi defeating the Daitya Kolla in a war between
the devas and daityas. Seeking revenge, Kolla's son Kamaksa possessed the
ability to transform beings and objects into sheep through magic. Utilizing this
power, he converted Mahalaxmi and other deities into sheep. Tryambuli, absent
at the time, escaped this fate. Upon learning of the situation, she cleverly killed
Kamaksa and used his magic wand to restore the transformed beings to their
original forms. However, during the subsequent celebrations, Tryambuli was
inadvertently overlooked, leading to a rift. Despite efforts to reconcile,
Tryambuli remained on the Tryambuli Hill.

Every 5th Asvin, a symbolic visit from Ambabai to her sister occurs. A
procession carries an image of Ambabai with a "Kohala" or pumpkin,
reminiscent of an incident in the battle with Kolla. An unmarried girl later cuts
the pumpkin to pieces, symbolizing the deity's victory over a giant named
Kolhapur. The fair that ensues attracts 15,000 to 20,000 attendees, featuring
offerings of sweets, edibles, toys, and a unique ritual involving a buffalo
sacrifice every third year or during epidemics.
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The temple, designed in the old Hemadpanti style, lacks intricate carvings but
features a mandap in front of the main structure. On the same hill, two additional
temples stand—one dedicated to Margai and another to Sivaji Maharaj, the latter
being a recent construction. The picturesque Tryambuli hill offers a windswept
landscape with sparse trees, providing a panoramic view of the city. Nearby, the
Vikramsingh reservoir and its accompanying garden, maintained by the Water
Works Department, offer a serene evening stroll. The hill also hosts the barracks
of the former Rajaram Rifles, with the road to Hupari passing between this hill
and Tryambuli hill.

4) Kashi Vishveshwar Temple:

The Kashi Vishveshwar Temple in Kolhapur city predates the compilation
of the 'Karveer-Mahatmya' and is situated within the precincts of '‘Ghati-Darvaja,'
to the north of the Mahalaxmi Temple. The focal point of this sacred site is the
'Pinda," a round-oblong stone known as Kashi Vishveshwar. According to the
'Karveer-Mahatmya,' sages Agasti, Lopamudra, King Pralhada, and King
Indrasen visited this temple in ancient times. Prior to the construction of the
present temple, the site housed two holy tanks—Kashi and Mani Kamika.
Currently, Mani Kamika has been completely drained, and in its place, the
corporation established a garden known as Mahalaxmi Udyana in 1962, although
the current state of the Kund is lamentably poor.

Within the temple complex, an ancient cave designed for meditation is
said to be located in the outer small Mandap. The entrance part of the temple
features idols of Ganapati, Tulsi, and others. Adjacent to the main temple is a
smaller shrine dedicated to Jotiba. The origin of this temple is believed to date
back to 6-7 AD, with subsequent extensions carried out by King Gandvadix.
Noteworthy structures such as Ghati Darwaja, Karti Swami, Shesha VVarma, and
Navagraha Mandir also belong to the same historical period. The rich historical
tapestry of the Kashi Vishveshwar Temple unfolds through its ancient artifacts,
meditative spaces, and the remnants of holy tanks that once graced its
surroundings.
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6) Bahuhali:

Established in 1935, the Celibacy Resort holds historical significance,
deriving its name from the revered sage Bahubali, who engaged in meditation at
this site approximately 300 years prior. The premises house the tomb of the sage,
and owing to the guidance of Gurudeo 108 Samant Bhadra Maharaj, numerous
resorts and educational institutions were erected on this sacred ground nearly 75
years ago.

Dominating the landscape is the awe-inspiring 850cms high, white-
colored idol of Bhagawan Bahubali, depicted in the Khadgasana posture. This
pilgrimage site is steeped in the ascetic traditions, serving as the sacred land
where many ascetics have undertaken rigorous penance. Over three and a half
centuries ago, the venerable Digambar Acharya Samantabhadraji Maharaj Saheb
embarked on an intense practice of penance on this very hill.

The antiquity of the hill is complemented by a recent installation of a new
idol under the auspices of His Holiness, enhancing the spiritual ambiance of the
temple. Within the enclosed space of this sacred haven, intricately crafted
replicas of Siddhakshetras and a Samovasaran contribute to the temple's allure.
Notably, the hill accommodates both a Shvetambar temple and a Digambar
temple, symbolizing the harmonious coexistence of diverse religious traditions.

Nestled amidst hills and forests, this temple stands as a testament to
beauty and delight. The splendid entrance adorned with two elephants
accentuates the magnificence of the Bahubali idol. The construction of the
Samovasaran showcases exquisite artistic skill, reflecting a rich tapestry of
devotion. Devotees find solace and joy in the heartwarming ambiance of this
temple, where the spirit of devotion flourishes.

7) Katyani Devi:

Kolhapur's distinctive cultural tapestry is intricately woven with the
presence of ancient temples, and among them, the Katyani Devi Temple stands
as a testament to the city's rich heritage. In the past, a strategic placement of
deities encircled the central Mahalaxmi, each serving as a protective entity—
Siddha Batukeshwar in the east, Tryamboli in the west, a jyotirling in the north,
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and Katyayani in the south. The significance of Katyayani is underscored in the
'‘Karveer-Mahatmya," an ancient text referencing this revered deity.

Legend unfolds with the ancient Demon Kolhasur deploying Demon
Raktabeej for the safeguarding of the region. In response, Mahalaxmi waged war
against Kolhasur, dispatching Bhairava to subdue Raktabeej. However, upon
striking Raktabeej, a multitude of demons sprang forth from his spilled blood,
rendering Bhairava powerless. In a strategic move, Mahalaxmi swiftly sent
Katyayani into action. Creating an 'Amrut Kund' (Nectar tank), she confined
illusory demons born from the blood, revitalizing Bhairava's forces. With this
renewed strength, Katyayani triumphed over Raktabeej, unraveling the
mythological narrative.

Historical records reveal that notable figures such as Chhatrapati Shahu,
Rajaram, and Akkasaheb Maharaj frequented the temple during hunting
campaigns. For the weary denizens of Kolhapur, this temple serves as a respite
from the monotony of daily life, offering a tranquil sanctuary amid the vibrant
cultural landscape. The Katyani Devi Temple, with its mythological resonance
and historical patronage, continues to be a cherished cultural landmark in the
tapestry of Kolhapur's cultural and religious heritage.

8)Khidrapur:

Khidrapur (Shirol T.; 16° 40" N; 74° 35' E; p. 1,409), lies oh the Krsna about
Khidrapur, situated at coordinates 16° 40" N and 74° 35' E, unfolds its charm on the
banks of the Krishna River, approximately twelve miles southeast of Shirol and
eight miles south of Jaisingpur railway station along the Miraj-Kolhapur meter
gauge line. The village's foremost attraction is the Kopesvar temple, centrally
positioned and boasting dimensions of 103%' x 65' x 52" up to the apex of its dome.
Crafted from intricately carved black stone, the temple's dome is adorned with
stucco detailing. Enhancing the main edifice are two elaborately sculpted mandaps
or vestibules.

Within the vestibule, a captivating arrangement unfolds with two concentric
squares—twenty pillars in the outer ring and twelve in the inner, each exquisitely
adorned. Adjacent to the temple stands the Svarga Mandap (Heavenly Hall), an
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open-roofed circular structure designed in the fashion of a twenty-rayed star,
featuring four entrances within its plan. Surrounding the structure, a low screen
wall accommodates thirty-six short pillars, while inside, a circle of twelve columns
adds to the architectural allure. Further afield, a nagarkhana (drum-chamber)
contributes to the site's cultural richness.

The temple's outer walls, akin to the Nilanga Hemadpanti temple, exhibit a distinct
break at oblique angles. Adjacent to the south door, a Devgiri Yadav inscription by
Sinhadev in Devnagari, dated sak 1135 (A.D. 1213), endows the village of
Khandalesvar in Miraj for the worship of Kopesvar. Noteworthy is the presence of
a smaller Jain temple, featuring a vestibule measuring twenty-one feet square
inside, complete with a modest antechamber and shrine. The exterior wall of the
shrine adheres to the star-shaped Hemadpanti plan, constructed from black stone
with intricately carved pillars in the hall.

Adding to the cultural landscape, the priests of Kopesvar are granted rent-free land
valued at Rs. 109-6-0 annually. The allure of Khidrapur extends beyond its
architectural marvels, drawing an annual gathering of about 3,000 people during
the Magh fair in January-February.

8)Kaneri math: (Shiva’s holy place)

Kaneri Math, identified as Shiva's sacred abode, stands quietly amidst the
tranquility, away from the bustling limelight yet remarkably active. Located
merely a mile from Kolhapur, historical narratives recount the installation of the
Shiva-Pindi in the 14th century by a Lingayat priest atop a lofty hill, embraced by
the enchanting embrace of natural beauty. The original temple, constructed in the
Hemadpanti style, underwent significant development about 500 years ago,
spearheaded by the Lingayat Priest Kadsiddheshwar. A profound testament to this
spiritual haven is a 125-foot deep well that graces its surroundings.

Kaneri Math has garnered historical significance, with visits and donations from
the esteemed Shivaji and Sambhaji Maharaja, signifying its cultural and regal
relevance. Additionally, a tomb dedicated to the revered Muslim priest Mirasaheb,
an ardent devotee of Lord Shiva, finds its place on this hill, akin to its counterpart
in Miraj, and is revered with equal devotion.

The spiritual magnetism of Kaneri Math intensifies during the auspicious occasion
of Shivaratri, drawing in tens of thousands of devotees from the states of
Maharashtra and Karnataka. Their collective offerings during this sacred
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celebration contribute to the varied initiatives undertaken by the Kadsiddheswar
Institute, which endeavors to materialize numerous developmental plans.
Noteworthy among these is the erection of a 42-foot tall idol of Shiva, from which
sanctified water is dispensed through the graceful conduit of an elephant's trunk,
creating a unique and divine experience for the worshippers.

Accessibility to this sacred site is facilitated by a well-established bus service
connecting it to Kolhapur. The confluence of historical resonance, religious
veneration, and the serene natural backdrop renders Kaneri Math an indispensable
destination for spiritual seekers and tourists alike. In its unassuming serenity, this
spot unfolds a narrative of devotion, history, and cultural amalgamation, beckoning
visitors to partake in an enriching and worthwhile experience.

9)Ramtirth, Ajara:

Nestled within the Ajara taluka, Ramtirth in Kohlapur is a picturesque haven
encompassing ancient temples, a meandering river, time-honored coffee
plantations, and a flourishing orchard. This locale exudes a captivating charm,
blending elements of history and nature seamlessly.

Legend has it that the nomenclature of Ramtirth is rooted in the belief that Lord
Rama, during his period of vanvaas or exile in the forest, sought refuge in this very
place. The significance of this legend adds a layer of cultural and mythological
richness to the site, elevating its appeal beyond its physical beauty.

What distinguishes Ramtirth is not only its historical associations but also its
remarkable natural allure. The landscape is adorned with ancient temples,
contributing to the cultural tapestry of the region. The presence of a meandering
river adds a tranquil touch, enhancing the serene ambiance that envelops the entire
area. The old coffee plantations, steeped in history, stand as a testament to the
region's agricultural heritage, while the flourishing orchard adds a touch of
vibrancy to the surroundings.

The blend of these elements creates a unique and unforgettable experience for
visitors, making Ramtirth a sought-after destination for those seeking both
historical enrichment and natural serenity. Its reputation as a scenic picnic spot is
well-deserved, offering a respite from the hustle and bustle of everyday life.
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Ramtirth, with its ancient roots and breathtaking beauty, stands as a testament to
the harmonious coexistence of history and nature in the realm of tourism in
Kohlapur.

10) Binkhambi Ganapati.

Nestled at the intersection of Mahadvar Road, the Binkhambi Ganapati
Temple unfolds its architectural allure through two distinct segments—the inner
sanctum and the frontal mandap. A distinctive characteristic of this temple is the
absence of pillars supporting the ceiling, earning it the moniker 'Binkhambi,’
signifying a pillar-less design.

The mandap, a square chamber measuring approximately 25' x 25', stands as a
testament to architectural finesse, with no reliance on pillars for structural
support. The inner sanctum is crowned by the customary tower adorned with a
Kalas. Within, the divine presence of Lord Ganapati is manifested in a stone idol
embellished with the application of Shendur.

Historically referred to as Josirao's Ganapati, the nomenclature possibly stems
from the Josirao family's historical custodianship of the temple. Over time, the
temple has become a beacon of cultural and religious significance, drawing
devotees and visitors alike to witness its unique architectural composition and
spiritual ambiance.

The strategic location at Mahadvar Road adds to the accessibility and
prominence of the temple, making it a notable landmark within the cultural
tapestry of Kolhapur. As a testament to the ingenuity of its design, the
Binkhambi Ganapati Temple invites exploration and contemplation, providing a
sacred space for spiritual reflection amidst its pillar-less marvel.
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11)Bramheahwar Temple.

Bramhesvar temple: This temple is near Varuntirth. It is like the Ambabai
temple in construction but the spire or tower is missing. The temple is also half
buried under the ground and presents a desolate appearance. It has a small
original mandap in front and a big recent mandap of corrugated sheets. Inside
the shrine there is a linga below the level of the ground and in the mandap there
Is a Nandi.

12)Khol Khandoba.

Khol Khandoba: The Khol Khandoba is a temple near the Burud Galli. From
the outside one sees a big dome like that of a mosque. One has to go down about
20 to 25 feet. into the temple to reach the deity. The deity in the temple is the
Linga. The temple is said to be ancient and the habitation round about is said to
be even older than the habitation round the Mahalaxmi temple. The temple is
not, however, in its original shape. It appears to have been partially demolished
by an earthquake and have been rebuilt at a later date. The structure is rough and
is without any embelishments.

13) Phirangai Mandir.

Phirangai Mandir: The temple of Phirangai or Pratyangiras a favourite
goddess of the lower classes, is near Varuntirth. This goddess receives offerings
of flour, salt, turmeric, and oil and she is supposed to have the power of curing
children suffering from itch. Formerly buffaloes were offered but now goats
have taken the place of buffaloes.

The temple is simple. It is of slightly rough stones without any carvings or
decorations. It appears to be a very old temple and perhaps it existed even before
the Mahalaxmi temple was built because this habitations is said to have been
prior to the habitation round the Mahalaxmi temple. It is now falling into a state
of disrepair.

14) Radhakrishna Mandir.

Radhakrsna Mandir: This is an old temple near the Padmala or old race
course. The temple is small and simple in style with a spire in the usual way. The
idols are of white marble. There is an image of Krsna playing on the flute and an
image of Radha standing beside him. There is a small cow in between and a
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small figure on the left hand possibly of another cowherd. These figures face
north on the left hand side and facing west is the figure of another woman,
possibly a Gopi.

The period of the temple is not known. But in 1857, some of the mutineers are
said to have taken refuge here. This shows that the temple is an old one.

There is a mandap in front of the temple of fairly recent construction. Round
the temple are hutments which were formerly used as stables for race horses.
Now some people live in these buildings.

15) Sheshashayee temple.

Sesasayi temple: This temple is in the Subhas Cauk. The temple itself is of
recent construction but the image of Visnu sitting on the coils of Sesa is an
ancient one. It was found in the moat round the city wall south of Ravivar Vesa,
and has been removed from there and installed at the present place during the
reign of Sahu Maharaj. The image is carved in black stone and shows Visnu
reclining on the coils of the serpent who has spread its many headed hood on
him and a ' Das' and a ' Dasi' are pressing Visnu's feet. The work is exquisitely
executed and is very interesting. The whole figure is about 10 to 12 feet in
length.

16) Vithoba Mandir.

Vithoba Mandir: The temple of Vithoba, which was probably built about the
same time as Ambabai temple, lies south-east near the Subhas, Cauk. A large
space encloses five temples with a rest-house large enough for several hundred
travellers. The chief temple of Vithoba to the right is built of stone and is similar
in style to the great temple of Ambabai. In front of this temple, there is a double-
storeyed wooden mandap which is of fairly recent construction. Another old
temple to the left dedicated to Visvesvar is similar in style to Vithoba's temple.
The entrance is grand and has spacious rooms on the top. On the bright elevenths
of Asadh or June-July and Kartik or October-November fairs are held in honour
of the god Vithoba when flowers and leaves of the bel or Aegle marmelos and
the tulsi or basil plant are offered. The rooms on the entrance as well as the two
buildings on either side of the entrance are now used by a school. Except the
temple of Vithoba the other temples appear to be slightly neglected and signs of
disrepair are visible in some of them.
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17) Jain Mandir.

Jain Mandir.-In Laxmipuri, near the Padma Talkies there is a temple of
Munisuvrat, the 20th Tirthahkar of the Jains. Although the mandir was-built in
1947, it is a fine example of an attempt to build in the old Indian style of
architecture. The mandir is modelled on the lines of the old Jain mandirs and
reminds one of the Jain mandirs at Abu. There are beautiful carvings both inside
and outside the temple. The image of Munisuvrat is installed in the inner temple.
There are also images of other Tirthahkars in marble, in the temple. Next to the
inner temple there is a mandap. The mandir was built at a cost of Rs. 1,25,000.

18) Jain Swami Math.

Jain Swami Math.-This math is in Sukravar Peth a short distance from the
Sukravar Dharmasala. The math is very old. The main gate or Nagarkhana, is
very beautiful and is similar to the nagarkhana of the old Palace. It is,
however, surmounted by a number of four-pillared towers. The main arched
gateway is very beautiful. This nagarkhana or gate was built 80 years ago by
Mathadhipati Laxmisen Maharaj at a cost of Rs. 61,000. It is built of black
stone and is 65 ft. in height.

At present there is only an open space beyond the gate, except for a small
structure at right angles to the main gate and joined to it. The old math
building appears to have been destroyed and the upper storeys of the main gate
and the other structure are at present being used as math.

19) Shankaracharya Math.

Sahkaracarya Math.-This math is in Sukravar Peth on the way to the
Pancaganga Ghat. It is an old two storeyed structure without any
embellishments or architectural points. It is, however, very old. The building is
occupied by Sankaracarya of Sankesvar. Although formerly it was a part of the
Sankesvar Math, the link was broken about 50 years ago and now the
Kolhapur math is known as Karvir Pitha.

20) Babujamal Darga.

Babujamal Darga.-The Babujamal Darga is behind Saraswati Cinema
theatre within a short distance of the Ambabal temple. This darga appears to
have been built when the Muslims first conquered Kolhapur.
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There is a big gate leading into the draga grounds. The top of the gate has,
however, been removed. This gate was built in 1909 according to a tablet fixed
there. The darga has a fairly extensive area with a garden and subsidiary
building. The main darga stands in the middle of the ground. It is a typical
Muslim structure with a big dome and four small domes at the four corners.
The darga seems to have been built with stones of Hindu temples because the
Image of Ganapati appears on the lintel of the door. It is white washed.

This Darga is the most important Muslim shrine in the city. Many Hindus
also go there for worship.

Conclusion:

We can experience magical agglomeration of History, Nature, Spirituality,
and Culture all at one place. Facilities of comfortable accommodation, good
network of air and road transportation, well convergent guides, etc. will help
speedy development of tourism in this district. Accessibility, amenities,
accommodation, climate, attractive sites are the main aspects studied in this
research work.
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Echoes of Despair: Dasi and the Unforgiving Realities of Society in R.K.
Narayan’s Dasi the Bridegroom
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Abstract:

R. K. Narayan's storytelling delves into more than just the tragedy of one person's
unfulfilled dreams; it also prompts a thorough examination of the societal forces that lead to
such outcomes. The narrative serves as a compelling testament to the fragile equilibrium
between aspirations and the real world, encouraging readers to recognize the toll of societal
judgments on individuals and emphasizing the need to cultivate compassion in the presence
of diversity.

Key words:Societal judgments, dreams and reality, pathos, innocence and vulnerability

Rasipuram KrishnaswamilyerNarayanaswami (10 October 1906 — 13 May 2001),
widely recognized as R. K. Narayan, was an acclaimed Indian writer and novelist celebrated
for his literary contributions set in the fictitious South Indian town of Malgudi. Alongside
Mulk Raj Anand and Raja Rao, he held a prominent position among the early authors of
Indian literature in English.

Graham Greene, a mentor and close associate of Narayan, played a crucial role in
securing publishers for Narayan's initial four books, which included the semi-
autobiographical trilogy comprising "Swami and Friends," "The Bachelor of Arts," and "The
English Teacher." The fictional realm of Malgudi made its debut in "Swami and Friends."
Noteworthy works such as "The Financial Expert," lauded as one of the most innovative
pieces of 1951, and "The Guide," a recipient of the Sahitya Academy Award and later
adapted into a film (earning a Filmfare Award for Best Film) and a Broadway production,
added to Narayan's literary acclaim.

Narayan's narrative prowess lies in his exploration of the social milieu and the
everyday existence of his characters. Drawing comparisons to William Faulkner, who
similarly crafted a fictional town to delve into the vibrancy of ordinary life with humor and
compassion, Narayan's short stories have been likened to those of Guy de Maupassant due to
his adeptness at condensing a narrative.

Over a prolific career spanning six decades, Narayan garnered numerous accolades,
including the AC Benson Medal from the Royal Society of Literature, the prestigious Padma
Vibhushan and Padma Bhushan, India's second and third highest civilian honors, and the
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SahityaAkademi Fellowship in 1994, the highest recognition from India's National Academy
of Letters. In addition, he received a nomination to the RajyaSabha, the upper house of the
Indian Parliament.

Dasi the Bridegroom, featured in R. K. Narayan's 'An Astrologer's Day and Other
Stories' published in 1947 unfolds with dramatic narration in a clear and lucid style. The
narrative subtly explores the profound gap that consistently exists between illusion and
reality. What elevates the story's success is its adept fusion of humour and pathos, seamlessly
interweaving smiles and tears.

The central theme of "Dasi the Bridegroom™” revolves around the intricate interplay
between the dreams harboured by the protagonist, Dasi, societal expectations imposed upon
him, and the stark reality of unfulfilled desires. R.K. Narayan, through his nuanced
storytelling, weaves a narrative that reflects the universal struggle of individuals caught
between their aspirations and the constraints imposed by society.

The narrator portrays the character of Dasi with his dreams. His romantic desires are
narrated by the writer in a very acute manner. Dasi, an uncouth and simple man, dreams of
marriage and companionship. His romantic longing is a universal theme that resonates with
readers, as it represents the basic human desire for love and connection. His dreamy character
motivated him to imagine marriage. Dasi's vivid descriptions of his prospective bride and his
anticipation of marriage illustrate the depth of his dreams. These dreams become a driving
force, giving him purpose and hope.

On the contrary, there is the harsh and stark reality of society. The storey teller has
done his job of caricaturing the marginalization and ridiculing nature of society. Dasi's
physical appearance and speech make him a target for societal mockery. The Extension
residents, including children and adults, subject him to ridicule, emphasizing the harsh reality
of societal expectations and norms. The central character is often pressured to believe and
conform to his imaginary wedding and wife. Dasi's participation in conversations about his
marriage underlines the societal pressure to conform to traditional norms. The Extension
residents, consciously or unconsciously, impose expectations on him, reinforcing the societal
construct of marriage as a normative milestone.

The writer of the present story is successful in portraying the harsh reality of life and
the unfulfilled desires of mankind. He has skilfully narrated the discrepancy between dream
and Reality. The narrative skilfully portrays the stark contrast between Dasi's dreams of
marital bliss and the harsh reality of his unfulfilled desires. The gap between his romantic
imagination and the practical challenges he faces is a poignant commentary on the fragility of
dreams. The emotional impact crumbled the leading character of the story. Dasi's emotional
response to the rejection by BaminiBai, the film star, highlights the profound impact of
unattainable dreams on an individual's psyche. His descent into madness becomes a tragic
consequence of societal cruelty and shattered dreams.
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The central theme of dreams, societal expectations, and unfulfilled desires transcends
cultural boundaries, making "Dasi the Bridegroom™ a universally relatable narrative. Readers
can empathize with the human condition depicted in the story, recognizing similar struggles
in their own lives or the lives of those around them.

In essence, the central theme of "Dasi the Bridegroom" serves as a poignant
exploration of the complexities inherent in the human experience. Through Dasi's character,
R.K. Narayan invites readers to reflect on the impact of societal norms on individual
aspirations and the often heart-wrenching consequences of dreams left unfulfilled. The story
prompts contemplation on empathy, understanding, and the delicate balance between societal
expectations and personal fulfilment.

Although the story is narrated in the third person, it adopts an observational
perspective that closely follows Dasi's life and experiences. This narrative choice allows
readers to witness the events from an external viewpoint while still gaining insight into Dasi's
thoughts and emotions. The third-person perspective maintains a certain level of objectivity,
allowing the narrator to present the events without being influenced by Dasi's subjective
experience. This technique contributes to a more comprehensive understanding of the
characters and their interactions. The dialogues in the story demand thoughtful consideration
and play a significant role in shaping its narrative.

Dialogue is a central element in the story, serving as a tool to reveal the characters'
personalities, especially Dasi's simplicity and the attitudes of the Extension residents.
Through conversations, readers gain insight into Dasi's limited speech, innocence, and
unwavering commitment to his dreams. The dialogue captures the societal attitudes toward
Dasi, as seen in the interactions with the Extension residents. The mockery, jokes, and
questions directed at Dasi highlight the collective mind-set and prejudices of the community.

The narrative employs flashbacks to delve into Dasi's routine and the longstanding
nature of his unfulfilled desires. This technique provides context to Dasi's character, allowing
readers to understand the routine nature of his life and the persistence of his dreams over an
extended period. By incorporating flashbacks, the author creates a connection between the
readers and Dasi's struggles. Understanding the routine of drawing water, chopping wood,
and tending to the garden establishes a backdrop that accentuates the monotony and
challenges in Dasi's life, fostering empathy among readers. Flashbacks contribute to the
emotional impact of the story. Dasi's long-standing commitment to his dreams, despite
societal ridicule, becomes more poignant as readers witness the repetitive nature of his daily
life.

In "Dasi the Bridegroom," the narrative techniques employed by R.K. Narayan
contribute to the depth and emotional resonance of the story. The observer's perspective,
dialogue-driven character exploration, and strategic use of flashbacks collectively create a
narrative that not only captures the essence of Dasi's experiences but also invites readers to
reflect on the broader themes of societal expectations and unfulfilled desires.
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The writer has employed a few symbols in the story. Dasi's mat serves as a powerful
symbol throughout the story. It represents his only possession, emphasizing his humble and
solitary existence. The mat becomes a tangible reflection of Dasi's simple life, devoid of
material wealth or extravagance. The mat also functions as Dasi's place of solace. In a world
where he faces mockery and societal ridicule, the mat becomes a symbolic refuge. It is a
physical space where he can retreat, contemplate, and find comfort, highlighting the contrast
between his inner world and the external challenges he faces.

The Trunk Road serves as a metaphor for the journey of life and, more specifically,
Dasi's journey. It represents the path that he envisions leading to his dreams and desires. The
road becomes a symbol of hope and aspiration as Dasi waits along its course, anticipating the
fulfilment of his romantic fantasies. The Trunk Road also introduces an element of ambiguity
and challenges. Dasi's wait along the road symbolizes the uncertainties and obstacles that one
encounters on the journey towards one's dreams. The road becomes both a literal and
figurative representation of the struggles inherent in pursuing one's aspirations.

The electric lamp is a symbol that represents the harsh reality that shatters Dasi's
romantic illusions. When Dasi stands under the lamp in BaminiBai's house, it illuminates not
only his physical presence but also the stark contrast between his dreams and the reality of
rejection. The harsh light exposes the truth, symbolizing the abrupt confrontation with an
unattainable fantasy. The electric lamp introduces a dichotomy between light and darkness.
While Dasi's dreams may have been illuminated by the romantic ideals he harboured, the
harsh reality, represented by the lamp, casts shadows on those dreams. It underscores the
theme of shattered illusions and the inevitability of facing the truth.

These symbols and images in "Dasi the Bridegroom" contribute to the depth of the
narrative by adding layers of meaning and metaphor. Dasi's mat, the Trunk Road, and the
electric lamp provide a rich tapestry that enhances the exploration of themes such as solitude,
aspiration, and the clash between romantic ideals and the harshness of reality.

The main character of the story is Dasi. He is portrayed as an uncouth man with a
narrow tapering head, bulging eyes, and a fat neck. His substantial physique, defined by
robust muscles, juxtaposes with his restricted capacity for articulate speech, notable for
gurgling and lisping.

The character of Dasi can be considered a specimen of social marginalization. Dasi's
social status is a key aspect of his character. Despite his physical strength, he is socially
marginalized and subject to ridicule from Extension residents. His inability to clearly
articulate his age further complements to the mystery surrounding him. Dasi's character is
defined by his deep yearning for love and companionship. His dreams of marriage and
romantic aspirations form the emotional core of the narrative, eliciting empathy from readers.
Dasi's innocence is evident in his straightforward and uncomplicated nature. He treats
everyone seriously, showing resilience in the face of societal mockery. His lack of awareness
regarding the jokes made at his expense highlights his simplicity.
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The character of BaminiBai, a film star from Madras, catalyses the unfolding events
in the Extension. Her arrival triggers Dasi's infatuation and sets in motion a series of events
that lead to both tragedy and societal ridicule. BaminiBai represents Dasi's unattainable
dreams. Her status as a film star embodies a distant and unachievable fantasy for Dasi. The
stark contrast between his romantic imagination and the harsh reality of rejection contributes
to the story's emotional depth. BaminiBai's character is explored primarily through Dasi's
perspective, and her role in the narrative is more symbolic than fully developed. Her rejection
becomes a pivotal moment in Dasi's life, shaping the story's trajectory.

The Extension residents, including children and adults, collectively form a backdrop
that represents societal norms and expectations. Their curiosity about Dasi's personal life and
their tendency to mock him underscore prevailing attitudes toward those perceived as
different. While some Extension residents display curiosity about Dasi's marriage and engage
in light-hearted banter, others exhibit cruelty by taunting and making jokes at his expense.
This dynamic reflects the spectrum of societal attitudes towards individuals who deviate from
perceived norms. Though individually minor, the Extension residents collectively contribute
to the story's atmosphere and play a crucial role in shaping Dasi's experiences. Their
interactions with Dasi highlight the broader societal context in which the narrative unfolds.

In "Dasi the Bridegroom,” R.K. Narayan masterfully crafts characters that serve both
individual and symbolic roles. Dasi's character elicits empathy as a representation of the
marginalized seeking love, while BaminiBai symbolizes unattainable dreams. The Extension
residents, though minor, collectively contribute to the societal backdrop, enhancing the
narrative's exploration of human relationships and the consequences of societal judgments.

R.K. Narayan's characterization of Dasi is a masterful exploration of innocence and
vulnerability. Dasi's physical appearance, speech limitations, and simple lifestyle evoke
empathy from readers. The portrayal of his unwavering commitment to love and marriage,
despite societal mockery, paints a poignant picture of a character who is both endearing and
tragically misunderstood. Dasi's inability to articulate his age or express himself fluently adds
to his charm and innocence. His communication challenges become a vehicle for readers to
connect with him on a deeper emotional level. Through limited dialogue, Narayan crafts a
character whose strength lies not in words but in the purity of his emotions.

The narrative serves as a subtle critique of societal norms and attitudes. Dasi, as a
socially marginalized individual, becomes a lens through which Narayan examines the
cruelty and indifference of a community towards those perceived as different. The Extension
residents, representing society, mock Dasi, revealing the prejudices ingrained in societal
expectations surrounding marriage, appearance, and communication.

The story underscores how collective behaviour can perpetuate societal norms and
reinforce discrimination. The Extension residents collectively contribute to Dasi's isolation
through mockery and jokes, reflecting the power dynamics within communities and the
impact of societal judgment on individual lives.
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Dasi's emotional turmoil is depicted with sensitivity and nuance. The narrative delves
into his psyche, revealing the profound impact of rejection on his mental well-being. The
juxtaposition of his dreams and the harsh reality of rejection adds layers to his character,
making the psychological exploration a central element of the story.

Dasi's eventual breakdown and descent into madness provide a glimpse into the
fragility of the human mind when faced with unrelenting societal pressure. Narayan portrays
the psychological toll of societal cruelty, prompting readers to reflect on the consequences of
collective indifference and the limits of an individual's resilience.

In conclusion, "Dasi the Bridegroom™ stands as a literary gem that combines skilful
characterization, incisive social commentary, and profound psychological insight. R.K.
Narayan's storytelling prowess lies in his ability to create a character whose innocence and
vulnerability resonate with readers, while simultaneously using Dasi's story to critique
societal norms and explore the intricacies of the human psyche. The narrative transcends its
specific cultural context, offering universal themes that prompt reflection on empathy,
societal expectations, and the impact of collective behaviour on individual lives.

The moral of "Dasi the Bridegroom™ lies in its exploration of the consequences of
societal mockery and the profound impact of unattainable dreams on an individual's psyche.
The narrative serves as a poignant commentary on human nature, empathy, and the
repercussions of societal cruelty. The story vividly portrays the detrimental effects of societal
mockery on Dasi, the protagonist. Dasi, a socially marginalized individual, becomes the
target of jokes and ridicule from the Extension residents. The persistent teasing and taunting
contribute to Dasi's isolation, highlighting the real-world consequences of societal
indifference and cruelty.

Dasi's unattainable dreams, particularly his romantic aspirations, become a driving
force in the narrative. The stark contrast between his dreams and the harsh reality of rejection
by BaminiBai, the film star, serves as a cautionary tale about the emotional toll of unfulfilled
desires. The story underscores the psychological distress that can result from the clash
between romantic ideals and the often unforgiving reality.

The narrative functions as a commentary on human nature, revealing the tendencies of
individuals and communities to mock those who deviate from societal norms. The Extension
residents, representing broader society, exhibit a range of attitudes from curiosity to cruelty.
This commentary prompts readers to reflect on the inherent biases and judgments present in
human interactions, encouraging a critical examination of collective behaviour.

The story serves as a call for empathy and understanding. Dasi's character, with his
innocence and vulnerability, becomes a symbol of the marginalized and misunderstood.
Through his experiences, the narrative encourages readers to empathize with individuals who
face societal ridicule, challenging them to look beyond appearances and appreciate the
humanity in each person.
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The ultimate consequence of societal cruelty is depicted in Dasi's descent into
madness. The story suggests that the relentless mockery and rejection take a severe toll on his
mental well-being, highlighting the potential for long-lasting and devastating effects of
societal cruelty on an individual's psyche.

In summary, the moral of "Dasi the Bridegroom™” underscores the importance of
empathy, warns against the consequences of societal mockery, and prompts readers to reflect
on the delicate balance between individual dreams and societal expectations. The narrative
serves as a poignant reminder of the impact that collective attitudes can have on individuals,
urging society to cultivate understanding and compassion in the face of difference.

The conclusion of "Dasi the Bridegroom™ marks a poignant and tragic resolution,
highlighting the devastating impact of unfulfilled desires and the relentless pressure of
societal ridicule on the protagonist, Dasi. R.K. Narayan's masterful storytelling crafts a
conclusion that prompts reflection on the human condition, societal expectations, and the
consequences of unrelenting social pressure.

The story concludes with Dasi's descent into madness, a heartbreaking outcome that
symbolizes the culmination of his emotional turmoil. The rejection by BaminiBai, the film
star, and the incessant societal mockery take a severe toll on Dasi's mental well-being. His
descent into madness becomes a tragic manifestation of the psychological impact of
unattainable dreams and societal cruelty. Dasi's madness serves as a symbolic representation
of the shattered dreams and the overwhelming psychological distress he experiences. It
underscores the profound consequences of societal indifference and the toll that unrelenting
social pressure can take on an individual's psyche.

The conclusion prompts readers to reflect on the broader human condition. Dasi's
story becomes a lens through which the complexities of human emotions and vulnerabilities
are explored. The narrative suggests that the human psyche is susceptible to the harsh
realities of rejection and mockery, emphasizing the fragility of individuals when faced with
societal judgment.

The story's conclusion serves as a commentary on societal expectations and their
potential consequences. Dasi's breakdown highlights the destructive nature of societal norms
that marginalize and mock individuals who deviate from perceived standards. The Extension
community, with its collective attitudes, becomes a microcosm reflecting the broader societal
tendencies to ostracize those who are different.

The conclusion prompts introspection into the complexities of human relationships.
Dasi's story challenges readers to reconsider their attitudes and behaviours towards
individuals who may be marginalized or perceived as different. It underscores the importance
of empathy and understanding in navigating the intricacies of societal interactions.
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In essence, the conclusion of "Dasi the Bridegroom™ leaves readers with a deep sense
of empathy and contemplation.The narrative concludes with the poignant line, ‘He was then
sent (with a warder) to the main gate where he stood for a whole hour looking down the road
for the coming of his bride.” (43) This evokes a profound sense of Dasi as a casualty of
societal cruelty, eliciting feelings of pathos and sympathy. Simultaneously, the lingering ray
of hope is embodied in his patient wait and aspiration for a brighter future.Narayan's narrative
not only explores the tragedy of an individual's shattered dreams but also invites a critical
examination of the societal dynamics that contribute to such outcomes. The story stands as a
powerful testament to the delicate balance between dreams and reality, urging readers to
acknowledge the human cost of societal judgments and the importance of fostering
compassion in the face of difference.
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Abstract

The antibacterial potential of the Bridelia scandens mucilage is evaluated with bacterial
strain of Bacillus cereus, Proteus vulgaris, Salmonella typhi and Staphylococcus aureus. Bridelia
scandens mucilage is extracted ethanolically and used as a natural coater for grape fruits.
Staphylococcus aureus bacteria exhibits the strongest antibacterial potential of any natural
coater, according to an evaluation of their antibacterial potential. When the natural coater was
applied to these grape fruits, their postharvest shelf life was extended. However, because the
mucilage of these Bridelia scandens contains antibacterial properties, the further deterioration of
the fruit during the postharvest period of grape storage helps to maintain the grapes' freshness
and shelf life throughout the marketing process. Therefore, applying a mucilage layer of Bridelia

scandens is advantageous for grape fruit postharvest in the future.

Keywords: Antibacterial Activity, Post Harvest Physiology

Introduction

The very therapeutic plant Bridelia scandens L. is a member of the Euphorbiaceae
family. It is indigenous to Malaysia and India. This woody shrub can reach a height of 8 meters
and has spreading branches. Fruits are tasty, juicy spheres that resemble berries. Compact
axillary clusters of tiny greenish-yellow flowers. Bark varies from dark brown to gray; leaves are
oblong, 3-12 cm long, bright green, and heavily velvety on both surfaces. Leaves alternate.

Edible coatings are applied to a variety of fleshy fruits to increase their shelf life and shield them
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from external factors. The edible coating prolongs the fresh produce’s shelf life and enhances
food quality. It works well to stop microbiological contamination.[1]. One possible strategy to
prevent fruit losses during post-harvest handling has been proposed: edible coating
technology.[2] Fruits and vegetables with natural polymer coatings have better structural

integrity and are shielded from oxidative reactions and moisture loss.[2]

Material and Methods
Antibacterial activities - Preparation of media

One liter of distilled water, five grams of NaCl, twenty-three grams of agar, ten grams of
beef extract, and ten grams of peptone were used to make the nutritional agar medium. One
milliliter of the bacterial suspension was planted in sterile nutrient agar medium and then added
to a petri dish to harden for a period of time that prevented the bacteria from dying from the heat.
The agar well diffusion method, as described by [3], was used to determine the antibacterial
activity. To examine the antibacterial activity, mucilage aqueous extracts at concentrations of
100 mg/ml, 50 mg/ml, 25 mg/ml, and 12.5 mg/ml were utilized. Four wells of 9 mm were bored
on previously seeded nutrient agar plates. Each well was filled with 100 ul plant extract with
various concentrations same procedure was carried out for standard antibiotics Streptomycin and
Cephalotoxin (25 pg/ml) used for this activity. The plates were then incubated at 37°C for 24 hr
prior for the observation of inhibition zone (mm). The statistical analysis of the data was carried

out by “Analysis of Variance” method of I,

Post harvest physiology

Raisins were coated using the procedure described in [5]. For 1, 2, 4, 8, and 12 days, the
coated fruit was stored at ambient temperature and in a refrigerator at 100 C. The absorbance
was measured on the first, fourth, eighth, and twelve days, and the results were utilized to

determine the grape berries' post-harvest physiology.
Result and Discussion

Table No. 1 displays the antibacterial potential of Bridelia scandens obtained from the
fruits of this plant. The zone of inhibition for 100% of the 100 pg/ml extract concentration is
seen to be between 5 and 10 mm, which is marginally lower than the concentrations of the
commercial antibiotics streptomycin and cephalotoxin. When Bridelia scandens was diluted to

100% and the ethanol extract of mucilage from different plant parts was added, the pathogenic
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bacterium Bacillus cereus showed a 7.53 mm zone of inhibition. The natural polymer of Bridelia

scandens mucilage exhibited a zone of inhibition of 12.5 mm for Proteus vulgaris, while the

zone of inhibition of Salmonella typhi was 9.53 mm. Regarding Staphylococcus aureus, the

mucilage extract from Bridelia scandens exhibits 4.53.mm, zone of inhibition.

Table No:1 Effect of different concentration of Bridelia scandens mucilage on bacterial

growth
Sr. Name of Zone of Inhibition (mm)
No. Species 100% 50% 25% 12.50%
1 Bridelia scandens | 7.533+0.058 | 6.467+0.153 | 6.500+0.100 | 4.600+0.100
Streptomycin +ve 14.553+0.006
Bacillus cereus control
Cephalotoxin +ve 7.560+0.010
control
2 Proteus Bridelia scandens | 12.500+0.100 | 6.400+0.100 | 5.367+0.153 | 5.500+0.100
vulgaris Streptomycin +ve 13.550+0.010
control
Cephalotoxin +ve 42.553+0.06
control
3 Salmonella Bridelia scandens | 9.533+0.058 | 5.500+0.100 | 5.500+0.100 | 2.500+0.100
typhi Streptomycin +ve 9.553+0.006
control
Cephalotoxin +ve 25.560+0.010
control
4 | Staphylococcus | Bridelia scandens | 4.533+0.058 | 3.50+0.058 | 3.500+0.100 | 3.320+0.57
aureus Streptomycin +ve 22.540+0.010
control
Cephalotoxin +ve 38.550+0.010
control

Table 1: Effect of different concentration of Bridelia scandens mucilage on bacterial growth.

*** All result show significant difference from control both at 5% and 1% level of significance
for Streptomycin and Cephalotoxin.
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Tables 2 and 3 illustrate the impact of mucilage's natural coating on grape storage after
harvest. It has been shown that fresh grape fruits coated with mucilage that are maintained at
room temperature and in a refrigerator have better water relations and turgidity than
uncontrollably coated fruits. The natural polymer covering greatly increases the water content,

relative water content, succulence, and osmotic potential.[6]

Table No: 2 Effect of Mucilage extract coating on Grape berries stored at room temperature.

Treatment EC (mS cm™) Bridelia scandens
Control 4 8 12
Water content (% of D.W.) 450 522 573 586
Relative Water Content (%) | 65.35 78.01 80.11 89
Succulance 4.08 4.68 6.01 6.87
Osmotic potential -14.30 -13.68 -13.49 -13.34

Table No: 3 Effect of Mucilage extract coating on Grape berries stored at refrigerator.

Treatment EC (mS cm™?) Bridelia scandens
Control 4 8 12
Water content (% of D.W.) 358 432 496 545
Relative Water Content (%) 50.69 55.32 68.01 79
Succulance 3.78 4.59 5.72 5.94
Osmotic potential -13.38 -13.02 -12.46 -12.52

Conclusion

The present study tested the antibacterial potential of mucilage isolated from Bridelia
scandens (Roxb.). The results showed that mucilage of Bridelia scadens exhibited two times
higher antibacterial potential against Proteus vulgaris. This suggests that mucilage of Bridelia
scadens can be used as a natural polymer for tablet coating to protect patients with renal track
infections from bacterial infections [7]. Bridelia scandens mucilage exhibits excellent

antibacterial activity against Proteus vulgaris, Salmonella typhi, and Bacillus cereus.
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Therefore, the quality and distribution of the medication will be improved, and the
adverse effects of synthetic polymers will be avoided, if this mucilage is utilized for tablet
coating or as an emulsifier for antibacterial formulations. Because of the mucilaginous extract of
Bridelia scandens, the current study showed good efficacy in terms of inhibitory zones against
all tested bacterial strains, with this ability being particularly noticeable against Bacillus cerus,
Proteus vulgaris, and Salmonella typhi.
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Abstract:

Due to the compounds' affinity for mammalian systems, the Allium cepa assay is
frequently employed to assess the antigenotoxicity of the substances. Mucilage was extracted
from the leaves of Aegle marmelos and the fruits of Bridelia scandens for this investigation. The
antigenotoxic potential of the mucilage at various concentrations was evaluated in comparison to
pure water as a negative control and mercuric chloride as a positive control. The Allium cepa
root tips were treated with mercuric chloride and mucilage agueous extracts pre-, post-, and
simultaneously. Compared to mercuric chloride, it was found that pre-, post-, and simultaneous
treatments of the mucilage aqueous extract stimulated the mitotic index. As a result, the mucilage
extracts from the fruits of Bridelia scandens and the leaves of Aegle marmelos have the potential
to be antigenotoxic against the chromosomal aberrations in Allium cepa caused by mercuric
chloride. These extracts can also be safely used as a coating for different kinds of pharmaceutical
tablets and as a tool to counteract the genotoxic effects of various hazardous chemicals and

environmental pollutants.

Keywords: Fruits of Bridelia scandens, Leaves of Aegle marmelos, Chromosomal aberration,

Mitotic index.
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Introduction:

The term "genotoxicity" describes a substance's capacity to harm live cells' DNA, or
genetic material. The DNA may undergo structural changes, chromosomal abnormalities, or
mutations as a result of this damage. Chemicals, radiation, and some biological agents are
examples of genotoxic agents. [1]. In survival scenarios, the impact on Allium chromosomal
irregularity (CA) could serve as a useful test for the universal detection of genotoxin.[4,5] due to
the greater connection of the Allium cepa test or experiment with mammalian systems. [4].
Additionally, mixed role oxidases like hepatocytes from mammals are present in the root cells of
A. cepa, and they can drive promutagens to mutagens. [6). Herbal remedies have been made
from medicinal plants for ages, and these plants have been beneficial in treating and preventing
various forms of human inflammation.[2]. In addition to their use in herbal medicine, medicinal
plants are a rich source of biologically active compounds, some of which are utilized to make
stock modish stimulants [3]. Flavonoids and organosulfur compounds, which are abundant in
mucilaginous plants, may be able to counteract or lessen the harmful effects of genotoxic

chemicals.
Material and Method:

The leaves of Aegle marmelos and the fruits of Bridelia scandens were gathered from
several areas within the Kolhapur District. The procedure of [7] was followed to extract the
mucilage content, and the amount of mucilage recovered was noted. The anti-genotoxic potential
of a mucilaginous plant extract was assessed in four distinct trials conducted in identical settings.
30ml of distilled water was used to soak three grams of oven-dried mucilage powder from
Bridelia scandens fruits and Aegle marmelos leaves for a whole day at room temperature (27—
30°C). After being filtered via Whatman filter paper, the extract was used as a stock and
refrigerated for storage. Onion (Allium cepa) bulbs of uniform size were purchased from the
nearby market. Nine identically sized commercial bulbs (3—4 g) were utilized for each treatment.

Antigenotoxicity of mucilaginous plant extract samples was carried out by using method of [8].
The mitotic index (MI) was determined by using formula,

Mitotic index (MI) = Number of cells in mitosis X 100
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Total number of cells analysed

Different chromosomal aberrations were characterized and percent chromosomal appearing

frequency with and without extract in cells were calculated.

Result and discussion

In comparison to the positive control, the mitotic index increased before, after, and concurrently
with mercuric chloride and mucilage extract treatment (Table No. 1). The effects of 0.5 and 1%
mucilage extracts reduced the clastogenic and physiological abnormalities.(Table 2.). Aegle
marmelos extract lowers physiological and clastogenic aberration in simultaneously treated
roots, although pretreatment of Bridelia scandens mucilage resulted in a more significant percent
suppression of chromosomal aberrations (Table No-3). A growing number of people are looking
for and using universal plant items to counteract genotoxic or carcinogenic effects. Usually
employed, the antigenotoxic assay can demonstrate the protective effect against reagent and

additional material exchanges in the form of hereditary material. [9].
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Antigenotoxicity activity

Table No 1. Effect of Pre, Post and Simultaneous treatments of Mercuric chloride and aqueous
extracts of fruits of Bridelia scandens, Leaves of Aegle marmeloson Mitotic index in Allium

cepa.
Sr. Concentration Continue extract I I Il
No
1 | Negative control 68.18
2 Posiive control 55.25
Brideliascandens(fruits)
1 |0.50% 75.93 56.84 83.86 80.41
2 1% 70.44 69.07 81.41 81.52
Aegle marmelos(leaves)
1 [0.50% 83.19 86.49 92.49 86.32
2 | 1% 89.93 63.39 85.46 81.03

I-Pre, I1-Post and I11- Simultaneous treatments.
NC- Negative control (Distilled water)

PC- Positive control (0.75 ppm Mercuric chloride)
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Table 2. Effect of Pre, Post and Simultaneous treatments of Mercuric chloride on extracts of
fruits of Bridelia scandens, Leaves of Aegle marmeloson physiological and clastogenic
aberrations in root tip cells of Allium cepa

NC PC 0.5% Treatment 1% Treatment
Contine Contine
extract [ 1 Il | extract [ 1
Physiological aberrations (PA) Bridelia scandens
C-Mito 2 6 4 9 4 3 4 2 4 2
Delayed anaphase 3 3 2 5 - 2 1 4 2 1
Laggards 3 5 3 7 3 2 3 1 3 5
Stickiness - 5 5 1 13 | 9 7 5 5 2
Vagrants - 6 4 - - 2 2 3 - 1
Total PA 8 25 18 22 | 20 | 18 17 15 14 11
Clastogenic aberrations (CA)
Bridges 2 5 3 3 5 2 4 2 4 2
Rings 1 3 1 2 - |1 1 3 3 1
Breaks 2 9 4 5 3 3 3 4 2 3
Total CA 5 17 8 10 | 8 6 8 9 9 6
Total abberations 13 42 27 25 | 19 | 22 25 22 25 14
Physiological aberrations (PA) Aegle marmelos
C-Mito 1 4 2 3 5 2 4 1 7 2
Delayed anaphase 2 2 2 2 - 1 1 - 5 3
Laggards 2 3 - 5 4 1 3 4 2 6
Stickiness - 4 8 4 3 4 - 6 6 4
Vagrants - 3 1 1 4 1 5 2 5 -
Total PA 5 16 13 15 | 16 | 9 13 13 25
Clastogenic aberrations (CA)
Bridges 2 5 3 1 5 2 2 5 4 5
Rings 1 3 1 - - - 1 2 2 -
Breaks 2 9 2 6 1 4 2 5 5 1
Total CA 4 17 6 7 6 6 5 12 11 6
Total abberations 13 42 20 25 | 19 | 18 21 27 25 33

I-Pre, 11-Post and I11- Simultaneous treatments.
NC- Negative control (Distilled water)

PC- Positive control (0.75 ppm Mercuric chloride)
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Table No-3 Effect of Pre, Post and Simultaneous treatments of ethanolic extracts of fruits of
Bridelia scandens, Leaves of Aegle marmelos on percent inhibition of genotoxicity induced by
Mercuric chloride in root tip cells of Allium cepa.

aberrations, CA- Clastogenic aberrations, Pl=a-b/a-c x 100. Where a - number of aberrant cells
induced by Positive control, b— number of aberrant cells induced by mucilaginous plant extract
and ¢ — number of aberrant cells induced by negative control.

Conclusion

The results of this investigation showed that mucilage pre-, post-, and simultaneous
treatments with aqueous extracts increased the mitotic index and decreased clastogenic and
physiological abnormalities. This suggests that the mucilage of Bridelia scandens fruits and
Aegle marmelos leaves exhibited antigenotoxic capability against Allium cepa mercuric chloride-
induced aberration. This may be the result of chromosomal aberration correction. Consequently,
mucilage, as a polymer, can be effectively utilized to coat pharmaceutical tablets, ideally for the
treatment of cancer. Additionally, this mucilage might be employed as a tool to lessen the

genotoxic effects of different dangerous substances and environmental contaminants.

Multidisciplinary Approach Towards Indian Knowledge System

Sr | Types of Abberent | NC | PC | 0.5% 1%
No | cells
Bridelia scandens
Continu | | I Il Continue | I 1 Il
e extract extract
1 No of cells with (PA) | 8 25 |18 21 19 17 16 14 13 10
2 Pl of PA 41.17 17.64 | 29.41 | 41.17 | 47.05 58.82 | 64.70 | 82.35
3 |Noofcellswith (CA) [5 |17 |9 12 14 18 10 11 7 8
4 | Plof CA 66.66 41.66 |25 - 58.33 50 83.33 | 75
5 | (PAXCA) 13 |42 |27 34 34 36 37 26 21 19
6 Pl of (PA+ CA) 50.62 25.48 | 24.48 | 21.68 | 15.24 52.13 | 71.31 | 78.21
Aegle marmelos
1 No of cells with (PA) | 8 25 | 17 19 18 9 13 13 27 15
2 Pl of PA 47.05 35.29 | 41.17 | 94.11 | 70.58 70.58 | - 58.82
3 | No of cells with (CA) | 5 17 |12 9 5 8 5 6 13 0
4 | Plof CA 41.66 66.66 | 100 75 100 91.66 | 33.33 | -
5 | (PA£CA) 13 |42 |29 28 23 17 18 19 40 15
6 | Plof (PAx CA) 42.82 46.27 | 60.41 | 31.27 | 81.60 80.21 [ 6.89 |90.10
I-Pre, 11-Post and Il1lI- Simultaneous treatments, Pl- Percent inhibition, PA-Physiological
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Synergistic effect of micronutrients on development of carbendazim resistance in
Phyllostictazingiberi
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Abstract

Leaf spot disease of ginger caused by, Phyllostictazingiberi leads to heavy reduction in rhizome yield
through the destruction of chlorophyllous tissue resulting 13 to 66 percent yield losses. Carbendazim
was used to control the disease, but, there was increase in carbendazim resistance in the pathogen.
Therefore, agrochemicals like fungicides, insecticides, herbicides, fertilizers, micro-nutrients, salts,
antibiotics etc. are used by farmers in the management of Leaf spot of ginger. When these agro-
chemicals used in combination can break the resistance or vice—versa. Therefore, synergistic effect of
micronutrients on carbendazim resistance in Phyllostictazingiberi were studied both in vitro and in
vivo.

Key Words

Ginger, Phyllosticta zingiber, Sensitive, Resistant, Agrochemicals, micro-nutrients.
Introduction

Ginger (Zingiber officinaleRosc.) (Family: Zingiberaceae) is a herbaceous perennial plant. The
rhizomes of ginger plant are used as a spice. India is a leading producer of ginger in the world and
during 2012-13 the country produced 7.45 lakh tonnes of the spice from an area of 157839 hectares.
Ginger is cultivated in most of the states in India. However, states namely Maharashtra, Karnataka,
Orissa, Assam, Meghalaya, Arunachal Pradesh and Gujarat together contribute 65 % to the country’s
total production.

Ginger is known as sunthi in Ayurveda. It is also indicated in ointment form for local
application in pains. It is commonly used to treat various stomach problems, diarrhea and nausea.
Ginger is attacked by 24 different diseases caused by fungi, bacteria, viruses and
mycoplasma. Among them, soft rot caused by Pythiumaphanidermatum (Edson),yellows
caused by Fusarium oxysporumf. sp. Zingiberi(Trijillo),bacterial wilt caused by
Pseudomonas solanacearum (Smith), Phyllostictaleaf spot caused by
Phyllostictazingiberi(Ramkr.) and storage rot by many pathogenic, saprophytic fungi and
bacteria has economic importance because they cause potential losses to ginger production
(Dake, 1995). Among them Phyllosticta leaf spot caused by Phyllostictazingiberi(Ramkr.)
causes major loss to ginger plant(Sood and Dohroo, 2005 and Singh, 2015). It has been also
reported in Himachal Pradesh (Sohi et al., 1973), Maharashtra (Kanware, 1974) and Kerala
(Anonymous, 1974).

Symptoms are observed on leaves as oval to elongate spots that later turn whitish spots surrounded by
dark brown margin with yellowish hallo (Brahma and Nambiar, 1982). Carbendazim was more
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effective in reducing the severity of the disease (Singh, 2015). Now-a-days there is increase in
fungicide application for the controlling various diseases on plants. By spraying carbendazim
fungicide continuously, causes the fungicide resistance in Phyllostictazingiberi. Therefore, the aim of
the present investigation was to examine the synergistic effect of micronutrients on carbendazim
resistance in Phyllostictazingiberiin vitro and in vivo.

Material and Method

Synergistic  effects of micronutrients on development of carbendazim resistance in
Phyllostictazingiberi were studied both in vitro and in vivo. The resistant isolate Pz-11 was selected
for this study. Thirteen samples exhibiting leaf spot of ginger were collected from different districts of
Maharashtra and their sensitivity to carbendazim was different both in vitro and in vivo. MIC on agar
plates ranged from 2 to 9 % while it was 2 to 8 % on ginger plants. From the results of MIC, it was
observed that isolate Pz-11 was highly resistant with resistance factor 4, hence synergistic effect of

some micronutrients on isolate Pz-11 was carried out.

In vitro studies

For this, different microntrients (Boron, iron, Manganese and zinc) were mixed in combination (0.1,
0.5 and 1 pg/ml) with carbendazim (8%) to find out their synergistic effect. Resistant isolate (Pz-11)
was grown on the medium containing resistant dose of carbendazim (8%). Medium containing
carbendazim alone was treated as control. An increase in radial mycelial growth over control was
considered as increase in resistance, whereas decrease in growth was considered as decrease in

resistance. (Waghmare, 2010).

In vivo studies

For in vivo studies, healthy ginger leaves were used. The microntrients (Boron, iron, Manganese and
zinc) were mixed in combination (0.1, 0.5 and 1 pg/ml) with carbendazim (8%). For this studies, wild
resistant isolate Pz11 was selected. The fungicides at different concentrations were mixed with
carbendazim having concentration of 8%. These solutions were sprayed on healthy ginger plants.
After 24 hrs. 10 ml of mycelial suspension (331x10-4 spores/ml) made from actively growing
mycelium of Phyllostictazingiberi was inoculated on the ginger plants with sprayer. These plants were
covered with polythene bags to maintain the relative humidity and to avoid other contamination. The
plants which were sprayed with carbendazim 8% were considered as control. After 10 days of

inoculation, results were taken by using 0-4 scale and compared with control.
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Table 1:-Synergistic effect of micronutrients on the development of carbendazim resistance in
Phyllostictazingiberi. ( In vitro)

Sr Micronutrient with Concentration of Radial mycelial growth
no. Carbendazim (8%) micronutrient (pug/ml) in mm
0.1 9.00
1 Zinc 0.5 10.33
1 12.33
0.1 9.67
2 Manganese 0.5 9.33
1 8.67
0.1 9.33
3 Boron 0.5 10.00
1 11.67
0.1 9.00
4 Iron 0.5 8.33
1 8.00
5 Carbendazim 8% alone 8.33

Fig. 1:- Synergistic effect of micronutrients on the development of carbendazim resistance in

Phyllostictazingiberi. (In vitro)
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Table 2:-Synergistic effect of micronutrients on the development of carbendazim resistance in
Phyllostictazingiberi. ( In vivo)

Sr. Micronutrient with ) ) ) Percentage of
No. Carbendazim (8%) Concentration of micronutrient (ug/ml) i fection

0.1 0
1 Zinc 0.5 1
1 1
0.1 0
2 Manganese 0.5 0
1 0
0.1 0
3 Boron 0.5 0
1 1
0.1 0
4 Iron 0.5 0
1 0
5 | Carbendazim 8% alone 0

Fig. 2:- Synergistic effect of micronutrients on the development of carbendazim resistance in

Phyllostictazingiberi. (In vivo)
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Table 3:- Percentage control efficacy (PCE) of micronutrient mixture in controlling the
Phyllostictazingiberi. (In vitro and In vivo)

Sr. Micronutrient with Concentration of o o

No. Carbendazim (8%) micronutrient (ug/ml) PCE Invitro PCEInvivo

0.1 90 100

1 zinc 0.5 88.52 99

1 86.3 99

0.1 89.25 100

2 Mangnese 0.5 89.63 100

1 90.36 100

0.1 89.63 100

3 Boron 0.5 88.88 100

1 87.03 99

0.1 90 100

4 Iron 0.5 90.74 100

1 91.11 100

5 Carbendazim 8% alone 90.74 100

Results and discussion

Synergistic effect of micronutrients on the development of carbendazim resistance in
Phyllostictazingiberi was studied in both in vitro and in vivo. In case of micronutrients like zinc and
boron, as the concentration increases the growth of pathogen increases and in case of iron, manganese
as the concentration increases the growth of pathogen decreases.

Accorging to Desai (2017), the growth of Fusarium udum causing wilt of pigeon pea was
inhibited by benomyl when used in mixture with other micronutrients like Mg, Mn and Bo. The
growth of fungicide resistant Aspergillus flavus was inhibited by using micronutrients in mixture with
carbendazim (Gangavane and Reddy, 1987). Macrophominaphaseolinacausing charcoal rot of potato
inhibited by using carbendanzim with muriate of potash, Co, Bo, Zn and Mb (Kamble, 1991).
According to Dalavi (2016), ridomil with micronutrients (boron, zinc, maganese and ferrous) reduced
development of ridomil resistance in Rhizopus artocapicausing fruit rot of jackfruit.

Many workers reported same results in case of different pathogen both in vitro and in vivo
(Bhale, 2002; Wadikar 2002; Telmore,2004; Patil, 2010; Jagtap, 2011; Ramteke, 2011; Waghmare,
2011, Mishrakoti, 2015 and Andoji, 2016).
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Abstract:

Effect of various sources of carbon, nitrogen, phosphorus, sulphate, salts, micronutrients,
vitamins and amino acids on the growth of Fusarium udum was carried out by incorporating
them in Czapek Dox Agar medium. Sensitive isolate of Fusarium udum which was determined
by taking the sensitivity test of Fusarium udum collected from various localities of
Maharashtra and Karnataka were selected for this experiment. Plates without any source
served as control.

Key words: Amino acids, Czapek Dox Agar medium, carbon, Fusarium udum,
micronutrients, nitrogen, phosphorus, sulphate, salts, vitamins.

Introduction

Pigeon pea (Cajanus cajan (L.) Huth.) is a leguminous crop that belongs to the family
Fabaceae and is widely grown in tropical and subtropical regions of the world, such as
Madagascar, India, Myanmar, Philippines, and Australia. It is a major source of protein,
amino acids, and vitamin B for human consumption and also improves soil fertility by fixing
atmospheric nitrogen. However, pigeon pea production is threatened by various biotic
stresses, especially the wilt disease caused by the fungus Fusarium udum Butler. This fungus
belongs to a large and diverse group of ascomycetes that are responsible for severe losses in
yield, quality, and quantity of many crops, including cereals, vegetables, ornamentals, and
trees. Some Fusarium species also produce toxic metabolites called trichothecenes that can
cause health problems in humans and animals. In this paper, we aim to review the current
status of Fusarium wilt of pigeon pea, its epidemiology, management, and future prospects.
We also discuss the molecular and genetic aspects of the interaction between Fusarium and
pigeon pea, as well as the potential applications of biotechnology and genomics for
improving the resistance of this crop.

Fusarium wilt of pigeon pea is one of the oldest and most destructive diseases of this crop,
first reported by Butler in 1906 from Bihar State of India. The disease occurs in all the major
pigeon pea-growing areas of the world, such as India, Myanmar, Malawi, Tanzania, Kenya,
and Australia. The disease can cause up to 100% vyield loss, depending on the stage of
infection, environmental conditions, and cultivar susceptibility. The pathogen is soilborne and
enters the plant through the roots, colonizes the xylem vessels, and interferes with the water
and nutrient transport, leading to wilting, yellowing, and drying of leaves, followed by death
of the whole plant. The pathogen can survive in the soil for several years as chlamydospores,
which are resistant to adverse conditions. The disease is favoured by high soil moisture, high
soil temperature, and low soil pH.
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The management of Fusarium wilt of pigeon pea is challenging due to the soilborne nature of
the pathogen and the lack of effective chemical and biological control agents. The most
promising and sustainable strategy is the development and cultivation of resistant cultivars,
which can reduce the disease incidence and severity, as well as the inoculum density in the
soil. Several sources of resistance have been identified and used in breeding programs, and
some resistant cultivars have been released for commercial cultivation. However, the
resistance is often influenced by environmental factors, such as temperature and soil
moisture, and may break down due to the emergence of new races or strains of the pathogen.
Therefore, there is a need to understand the genetic basis and molecular mechanisms of
resistance, as well as the variability and evolution of the pathogen, to develop durable and
broad-spectrum resistance in pigeon pea.

Recent advances in biotechnology and genomics have provided new tools and opportunities
for enhancing the resistance of pigeon pea to Fusarium wilt. Molecular markers, such as
simple sequence repeats (SSRs), single nucleotide polymorphisms (SNPs), and diversity
arrays technology (DArT), have been used to map quantitative trait loci (QTLs) and genes
associated with resistance, as well as to assess the genetic diversity and population structure
of both the host and the pathogen. Transcriptome analysis, such as RNA sequencing (RNA-
seq) and microarray, have been used to identify differentially expressed genes and pathways
involved in the response of pigeon pea to Fusarium infection, as well as to discover candidate
genes and molecular markers for resistance. Genetic engineering, such as CRISPR-Cas9 and
RNA interference (RNAI), have been used to modify or silence target genes related to
resistance or susceptibility, as well as to introduce novel genes from other sources that can
confer resistance to Fusarium. These approaches have the potential to accelerate the
development of improved pigeon pea cultivars with enhanced and stable resistance to
Fusarium wilt.

Material and Methods

Fifteen isolates of Fusarium udum were obtained from symptomatic pigeon pea plants
collected from Kolhapur and Sangli districts in Maharashtra, and Dharwad, Vijapura, and
Belagavi districts in Karnataka, India. Infected plant material was transported to the
laboratory in sealed polyethylene bags and aseptically processed. Stem, root, and leaf
segments (0.5-1.0 cm) were excised from symptomatic regions, surface sterilized with 70%
ethanol for 30 sec followed by 0.1% HgCI2 for 1 min, rinsed in sterile distilled water, and
plated on Czapek Dox agar (CDA) supplemented with 25 mg/L streptomycin. Plates were
incubated at 25+2°C for 6 days and monitored for fungal emergence from plant tissues.
White, cottony mycelial growth, observed after 5-6 days, was presumptively identified as F.
udum based on visual morphology and microscopic characteristics. Single-spore isolation
confirmed pure cultures of F. udum. Fungicidal sensitivity of F. udum was assessed using the
Food Poisoning Technique (Dekker and Gielink, 1979) with various concentrations of
benomyl, a systemic benzimidazole fungicide. Benomyl stock solution (1000 pg/mL) was
diluted in sterile distilled water, mixed 1:1 with autoclaved CDA, and dispensed into Petri
plates. Mycelial discs (8 mm diameter) from actively growing cultures were transferred onto
benomyl-amended CDA and control plates lacking benomyl. Plates were incubated at 28-
30°C in darkness, and radial growth was measured at regular intervals. The experiment was
performed in triplicate. Following determination of the minimum inhibitory concentration
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(MIC) of benomyl, its impact on resistance development was evaluated in vitro under
continuous, alternate, and mixed exposure regimes using different fungicides.

Result and Discussion:
Carbohydrate nutrition

Different carbohydrate sources like sucrose, fructose, dextrose, maltose, lactoseand glucose
were amended in Czapek Dox agar at 3% and the linear mycelial growth ofthe sensitive
isolate Fu — 1, was recorded. Observationsshowed that sugars are very much necessary for the
growth of sensitive isolates. There was maximum increase in the growth of the isolates
overthe control. It was found that the sensitive isolate’s growth rate was average in
comparison to control. The sensitive showed a verygood rate of growth on sucrose then
followed by dextrose, maltose, glucose, fructose and lactose.

Linear growth of sensitive isolate

70 -
60 - -
50
40 - pu p

30

20

0
Sucrose Dextrose Maltose Glucose Fructose Lactose Control

B Sensitive Days 2nd Sensitive Days 4th Sensitive Days 6th

Graphl. Effect of Different carbon sources on the linear growth (mm) of Fusarium
udumsensitive isolate on Czapek Dox agar.

Nitrogennutrition

To examine the impact of nitrogen on the growth of Fusarium udum's sensitive isolate Fu-
1, a variety of nitrogen sources were employed. Various nitrogen sources, including
peptone and nitrates of ammonium, potassium, sodium, magnesium, and calcium, were
used at 0.2 percent.

Variations in the development of sensitive isolates were noted across and among different
nitrogen sources and incubation periods. When compared to the control isolate, the
resistant isolate Fu-1's radial mycelial development was shown to be good. On the
sensitive isolate Fu-1, sodium nitrate had the highest growth among the nitrogen sources
supplied, followed by calcium nitrate, ammonium nitrate, potassium nitrate, magnesium
nitrate, and peptone.
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Graph 2: Effect of Different Nitrogen sources on the linear growth (mm) of
Fusarium udumsensitive isolate on Czapek Dox agar.

Phosphate nutrition

Various phosphate sources were utilised to check the effect on the development of sensitive
isolate Fu- 1 of Fusarium udum. Different phosphate sources like ammonium phosphate
dibasic, sodium dihydrogen phosphate, ammonium dihydrogen orthophosphate, sodium
dihydrogen orthophosphate and sodium biphosphate were utilised in the study at 0.1%. The
radial mycelial growth of sensitive isolate Fu — 1 was found to be good in comparison with
the control isolate.

Significant variation was observed on the growth of Fusarium udum isolate at different
periods of incubation and between various phosphate sources. A good response of growth was
achieved on sodium dihydrogen phosphate followed by sodium dihydrogen orthophosphate,
sodium biphosphate, ammonium dihydrogen orthophosphate and ammonium phosphate
dibasic.
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Graph 3: Effect of Different Phosphate sources on the linear growth (mm) of
Fusarium udumsensitive isolate on Czapek Dox agar.
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Sulphate nutrition

The effect of how, various sulphate nutrition affects the growth of sensitive isolate Fu-
1 studied by amending different sulphate sources in Czapek Dox agar at 0.05 %. Various
sulphate sources like calcium sulphate, magnesium sulphate, iron sulphate, ammonium
sulphate, barium sulphate, potassium sulphate and zinc sulphate were utilised. It was seen
that there was a significant difference in the development of sensitive isolate Fu- 1 of
Fusarium udum. The growth of sensitive isolate Fu- 1 was found to be good compared to the
control isolate of Fusarium udum. It was seen that magnesium sulphate helped in good
development followed by ammonium sulphate, calcium sulphate, magnesium sulphate,
potassium sulphate and barium sulphate.
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Graph 4: Effect of Different Sulphate sources on the linear growth (mm) of
Fusarium udumsensitive isolate on Czapek Dox agar.

Effect of salts

In total 4 different salts were selected to see the effect on sensitive isolates of Fusarium
udum. For the study sodium chloride, calcium chloride, potassium chloride and magnesium
chloride were used. They were incorporated at 0.05 % in Czapek Dox agar medium.
Magnesium chloride was found to inhibit the growth of the isolates.

Growth of found to be normal as usual. It was found that mixture of benomyl along with
calcium chloride proved to provide good growth in the sensitive isolate of Fusarium udum
followed by sodium chloride, potassium chloride and magnesium chloride.
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Graph 5: Effect of different salt sources on the linear growth (mm) of
Fusarium udumsensitive isolate on Czapek Dox agar.

Vitamin nutrition

Effect of vitamins was tested on the growth of the sensitive isolate Fu- 1. It was
mixed in Czapek Dox agar medium at 0.01 %. It was observed that there was a significant
difference on the growth of and sensitive isolate in the incubation period. On the contrary an
insignificant variation in the growth was observed in case of vitamins in both isolates.
Growth of sensitive isolate was normal as compared to the control plate. Plate without any
source of vitamin was served as control.

Various vitamins used during the study were riboflavin, ascorbic acid, thiamin,
pyridoxine and folic acid. Among all vitamin sources used, ascorbic acid showed a good
growth in both the isolates.
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Graph 6: Effect of different vitamin sources on the linear growth (mm) of
Fusarium udumsensitive isolate on Czapek Dox agar.

Effect of Micronutrients

Effect of different micronutrients was tested on the growth of the sensitive isolate Fu- 1. It
was mixed in Czapek Dox agar medium at

0.01 %. Magnesium, boron and manganese were used to study the effect when amended with
Czapek Dox agar medium. Growth of ensitive isolate was observed to be good. Plate without
any source of micronutrient was served as control. Magnesium source proved to be good for
growth of both the isolates. Manganese and boron inhibited the growth of the sensitive fungal
isolate.

Linear growth of sensitive isolate

Magnesium Boron Manganese Control

80
70
60
50
40
30
20
10

M Sensitive Days 2nd M Sensitive Days 4th M Sensitive Days 6th

Graph 7: Effect of different micronutrient sources on the linear growth (mm) of
Fusarium udumsensitive isolate on Czapek Dox agar.
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Amino acid nutrition

Various amino acid nutrition were utilised for the study viz. Arginine, Alanine,
Aspartate, Cystine, Glutamate, Glycine, Isoleucine, Histidine and Methionine. A significant
variation in the growth was observed in sensitive isolate Fu- 1. It was mixed in Czapek Dox
agar medium at 0.02 %. Growth of sensitive isolate good. Plate without any source of amino
acid nutrition was served as control. It was interesting to note that almost all the amino acid
nutrition showed a good growth of the isolates only methionine showed certain amount of
inhibition.
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Graph 8: Effect of different amino acid sources on the linear growth (mm) of
Fusarium udumsensitive isolate on Czapek Dox agar.

Conclusion

Conclusion: A variety of agrochemicals, including fungicides, herbicides, insecticides,
antibiotics, micronutrients, salts, fertilisers, and others, that farmers employ were suggested
for investigation on their ability to combat wilt. Because of the possibility that these
agricultural chemicals could affect the fungus's ability to develop Benomyl resistance, both in
vitro and in vivo studies were carried out.

The aforementioned sources demonstrate differing outcomes when treating the Fusarium
udumsensitive isolate, or F-1 in this instance. These sources either directly or indirectly raise
the pathogen's resistance.
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Morphological, structural and Physico-chemical properties of starch

extracted from Banana pseudo stem: A Novel Starch
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Abstract: The objective of the current study is to separate the starch from banana pseudostem of
kokan local variety Velachi and characterize the isolated starch in order to investigate their
functional qualities, granule morphology, crystalline pattern, amylose content and physical as
well as chemical compositions. For characterization, a variety of methods were employed,
including scanning electron microscopy (SEM) and Fourier transform infrared spectroscopy (FT-
IR). The amylose concentration of the banana pseudo-stem starch was determined to be 11.94
9/100g. According to SEM measurements, banana pseudo-stem starch had smooth surfaces and
uniform, elongated, circular ridges between 15 to 65 um in length. According to the data
gathered from this study, the kokan local banana pseudo-stem isolated starch has a variety of
applications, particularly in the food, drug, and cosmetics industries where they can be utilized as
thickeners, edible coatings, fat substitutes, and other similar applications. Additionally,

functional foods containing banana starch may be suggested for those with diabetes.

Keywords: Banana, Pseudo-stem, starch,food, amylose

Introduction:

The banana (Musa paradisiaca L.) is one of the important tropical fruit crops.
India ranks second in banana production in the world, occupying about 3, 25858 ha. area under
cultivation (Anonymous, 1992). The majority of the solid ingredients in grains and tubers are
starch, which is found in nature as food that has been stored in the tissues of higher plants.
Throughout the world, food grains, tubers and roots and sago are frequently utilized as raw
materials for the production of starch. The interior soft core of banana is eaten as a cooked

vegetable, and the stems are used to make fiber ropes and low-quality paper to some extent, but
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no significant industrial use for the stem has yet to be documented. The production of starch in
this country has greatly decreased. Because there is a potential market for starch in the country,
the novel starch - banana pseudo stem starch can be utilized advantageously to execute starch

production.

When the plant reaches its maximum height, the lower portion of the midrib
undergoes alteration, causing the tightly packed leaf sheaths that make up the pseudostem of a
banana to thicken. It began at the onset of the reproductive organs formation. A delicate core that
resembles a tube is located in the center of the pseudostem (Figure 1) with a diameter of roughly

56 cm.

Outer Part

Figure 1: Cross section of Banana Pseudo-stem

Raw material commonly used for the manufacture of starch in different parts of
worlds is: food grain (maize, wheat, jowar) tubers and roots (potato, sweet potato, tapioca) and
sago. In countries suffering from shortage of food, the availability of these materials for starch
manufacture is limited. The starch is present in the form of granules and can be demonstrated by
pouring iodine solution over the cut stem. Banana stem is used to some extent in the preparation
of fibre ropes and cheap quality paper, and the inner soft core is consumed as a cooked
vegetable, but no important industrial use of the stem has so far been reported. The production of
starch in this country has greatly decreased. Thus, the new starch, viz.: Banana stem starch can
be used with advantages for implementing the production of starch in this country for which

there is potential demand.

After harvesting the fruit, the felled plant is generally allowed to rot in the field.
The stem is used to some extent in the preparation of fibre ropes and cheap quality paper, and the

inner soft core is consumed as a cooked vegetable, but no important industrial use of the stem
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has so far been reported. The estimated output capacity of all the starch factories located in the
country is about 73,000 tons per annum, but it is reported that these factories could hardly
produce 1350 tons in 1947 and 3599 tons in 1998. This was because of the irregular supplies of
maize, which occurred due to food shortage in the country and also its poor quality of as
obtained by the manufactures. As a result, in comparison to the real demand, the production has
been extremely low. This has led to the enormous increase in the imports of starch from foreign
source from 1946- 47 onwards. According to figures available in seaborne trade for the year
1948-49, total quantity import of all starches amounted to about 8,76,000 cwts i.e. about 43,800
tons (Gholap et .al., 2011).

Though several researches are available where isolation of starch from banana
and their functional properties were investigated but there is very few reports are available on
isolation of starch from banana pseudo-stem starch and their potential use. Therefore, the present
investigation is aimed to accomplish isolation of starch from banana pseudo-stem from Konkan
variety ‘Velachi’ and to characterize isolated starch with their physico-chemical and micro-

structural properties.
Material and Methods:

Sample Collection: Locally cultivated banana pseudo-stems were collected from Konkan region

of Maharashtra.

Preparation of a sample: Banana Pseudo-stems with higher initial moisture content were

selected. The whole pseudo-stem was cut into longitudinal pieces, which is suitable for crushing.

METHODS:

Starch Isolation: Starch was isolated from pseudo-stem of banana following the simple method.
The Fresh banana pseudo-stems cut into pieces and these pieces were crushed into sugarcane
crusher in presence of water. After crushing, liquid containing starch was obtained. It was kept
for sedimentation for 10 hrs. Starch was allowed to settle at the bottom then upper liquid was
removed and starch was separated. Starch granules were allowed to repeat washing of 70%

ethanol to attain maximum purity. After evaporation drying to form starch powder.
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ESTIMATION OD STARCH:

The extracted starch content was estimated by the method of Benesi et al., (2004).
The estimated starch was measured as follows:

Starch content = Weight of isolated starch / Weight of dry powder x 100

CONFIRMATION OF STARCH:

Starch- 1>KI Test: Isolated starch was confirmed by potassium iodide (I2KI) test, which is
given by Daniel (1954). 1g starch sample was mixed with 5 ml of distilled water in a test tube.
The mixture was heated in boiling water bath for 2-3 min. After heating, it was cooled and settles
the starch powder for 6-8 hours. Neutralized the solution with 0.1% HCL drop by drop and then
phenolphthalein indicator was added one drop extra. The solution was mixed properly and then
0.2% 12KI1 solution was added drop by drop until the blue colour develops.

Fourier transform infrared spectroscopy (FT-IR) Study:

In order to determine the structure of both the starches, the FT-IR spectra were obtained
using FT-IR (ALPHA, Bruker, Germany). The spectra were recorded in transmission mode from
5,000 to 400 cm™.

GRANULE MORPHOLOGY:

Photomicrography:Photomicrography of each starch was done by using compound microscope
(10X & 40 X).

Scanning Electron Microscopy (SEM):

SEM analysis was done by using JEOL JSM-6360A Analytical Scanning Electron
Microscope. A starch sample was mounted on a scanning electron microscope stub with a
double-sided adhesive tape, and coated with gold by using an EDT-2000 ion sputter (2 x
10™* MPa, 25 mA) for 30 s. Then, the coated samples were put into the SEM chamber and
scanning electron micrographs were taken at 500 x magnifications with the signal electron type

of SE1 and an accelerating voltage of 10 kV.
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Physico-chemical properties of starch:

Starch sample was analysed for their physic-chemical properties (moisture, ash,
protein, fat and fibre content) by Official Analytical Chemist (AOAC, 2005) standard
procedures. A micro-Kjeldahl method was used to determine the crude protein contents.

Analysis of amylose and amylopectin:

A 40 mg mangrove flour was put in a tube, and then 1.0 ml 95 % ethanoland 9 ml 1 N
NaOH were added. The next step was to heat the solution in a water bath at 100 °C for 10 min
and cool it down for 1 h. The solution was diluted with distilled water to 100 ml. About 5
ml of the solution was placed into a 100 ml volumetric flask containing 60 ml of distilled water,
then added with 1.0 ml of 1 N acetic acid and 2.0 ml of 2 % iodine solution, respectively. The
final volume was shaken and allowed to stand for 20 min, and the absorbance was monitored
using a spectrophotometer at a wavelength of 625 nm (Apriyantono et al., 1989).

Amylopectin content was obtained as follows:

Amylopectin content = Starch content - Amylose content

RESULTS AND DISCUSSIONS:

The starch obtained from banana pseudo-stem was white, crystalline, non-hygroscopic
powder and a yield of about 36.96%, which is considered to be appreciable. Isolated starch was
further confirmed by I2KI test and microphotography (Fig. 2). The intrinsic quality of botanical
starch is its granule microstructure, which is frequently the fundamental element influencing its

physicochemical and functional characteristics.

A B
Figure 2: A- Isolated banana pseudo stem starch, B- Starch-1,KI
FOURIER TRANSFORM INFRARED (FT-IR) SPECTROSCOPIC ANALYSIS:
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Fourier transform infrared (FT-IR) offers quantitative and qualitative analysis for organic
and inorganic samples. FT-IR identifies chemical bonds in a molecule by producing an infrared
absorption spectrum (Chavan & Patil, 2019). The FT-IR spectrum for isolated starch was shown
in figure 4. The information obtained from this technique is related to the short-range order in the
starch molecule (Sevenou et al., 2002)

The infrared (IR) spectrum of starch samples was described by seven main modes, with
maximum absorbance peaks near 3,500, 3000, 1,600, 1,400, 1,000, 800 and 500 cm™ (Koksel et
al., 2008; Sitohy et al., 2000). In present investigation, FT-IR spectra showed similar pattern for
the isolated starch, with seven main modes with maximum absorbance peaks near to 3,500, 3000,
1,600, 1,400, 1,000, 800 and 500 cm™(Fig. 3). The study was confirmed the observed spectra by
FT-IR spectroscopy of starch sample. The peaks at 3389.77 cm™, 2925.67 cm™ in starch of H.
littoralis could be attributed to O-H and C-H bond stretching. The ratio between the absorbance
obtained at a wavenumber of 1022 cm™, related to the amorphous component (Van et al., 1995)
and that obtained at 1016.60 cm™ related to the ordered component (Smits et al., 1998). The
characteristic angular O-H bending vibration was found in the range of 1639.70 cm™. The band
at 1,080 cm™? in isolated starch was associated with the amorphous structures of starch. The
bands at 928~8 cm™ were attributed to D-glucopyranosyl ring vibrational modes and 766 + 10
cm? were attributed to D-glucopyranosyl ring stretching. The isolated starch was slightly less

ordered in the external region of the granule.
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Figure 3: FT-IR Spectra of Banana Pseudo-stem Starchs

Granule Morphology:
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Generally, banana starch granules from various banana varieties are irregular,
elongated, and round/spheroidal in shape (Pelissari et .al, 2012). Variety affects the granule
shape of banana starch (Marta et .al, 2016). Furthermore, the elongated shape is mainly found
in the granules of Kapas cultivars, while the round shape is mostly found in the granules of
Kepok, Ambon, and Nangka cultivars (Marta et .al, 2022). For present study, granule size was
expressed as average length for oval and elongated shape of starch granules. The granule size of
banana starch depends on the cultivar and the ripening state (Chavez-Salazar et al., 2017). Based
on the results of analysis using SEM, the size of starch granules from banana pseudo-stem starch
average length of starch granules of was in between 15-65um which showed small to medium
granules. SEM analysis was performed to determine the granule shape and shown in Fig. 4 (C).
The magnification was used 450X to 500X. Starch granules of banana pseudo-stem were found
in regular elongated with smooth surface. The results showed that granules were larger in size
and shape. Previous studies reported that starch granule size has been affecting the physico-
chemical properties of starch. The granule size of banana starch is larger than other starch, such
as breadfruit starch (<10 um) (Tan et .al, 2017), wheat starch (2-20 um) (Wei et .al, 2017) and
sorghum starch (4-35 um) (Zhu, 2014).

Figure 4: Granule morphology of banana pseudo-stem starch A) Starch granules at 10X
B) Starch granules at 40X C) SEM image of starch granules
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Physico-chemical Properties of banana pseudo-stem starch:

The chemical composition of starch extracted from banana pseudo stem is
represented in Table 1. Starch extracted from banana pseudo-stem has 6.96% moisture content
and 1.02% ash. It also contains 1.26% and 0.37% lipid and protein, respectively. The crude fiber
content of banana pseudo-stem starch was found 2.47% .

Variety Moisture (%) Ash (%) Lipid (%) Protein (%) Fiber (%)

Musa Var. Velachi
Pseudo-stem starch

Table 1: Physico-chemical properties of isolated starch

6.96 1.02 1.26 0.37 2.47

Amylose  Amylopectin  Starch

Variety (/100g)  (g/100g) (%)

Musa Var. Velachi
Pseudo-stem starch

Table 2: Amylose and amylopection analysis of isolated starch

11.94 25.02 36.96

Forming a gel will be more challenging the higher the amylose level. Due to the fact
that, the amorphous structure that forms will raise the temperature during gelatinization, slowing
down the process. Since, the amorphous structure that forms will raise the temperature during

gelatinization, gelatinization process will run slowly.

CONCLUSION:

The isolated starch of banana pseudo-stem had oval to elongated shaped and large sized
granules showed prominent structure showed in light as well as scanning electron microscopy,
indicating that the isolation procedure yielded intact granules. Isolated starch contained similar
amount of short-range order which could influence on some other physico-chemical properties.
The results obtained in structural characterization provide information about the possible

behaviour of the starch when being used in certain applications. The physico-chemical properties
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of the starch indicate their potential applications as thickener, stabilizer, emulsifier, and de-
foaming agent in the food (confectionery, sauces, edible films, etc.), pharmaceutical (excipient,
tablet/capsule disintegrant, binder, etc.).

Funding Statement: This research paper was supported by seed money for research minor
project given by Vivekanand College, Kolhapur (Autonomous).
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CYNOMETRA IRIPA: APOTENTIAL MANGROVE

Dr. Mrunalini Nilesh Desai, Department of Botany, Vivekanand College, Kolhapur

(Autonomous) mndesai2306@gmail.com
Abstract:

Cynometra iripa Kostel. is a typical mangrove species that occur along west coast of
Maharashtra. Present paper describes essential oil composition of the seeds, leaves and stem
Cynometra iripa. The analysis of essential oil was performed following extraction in methanol and
investigated with thin layer chromatographic technique (TLC). This analysis reveals that seeds,
stem and leaves of Cynometra iripa serves as source of essential oil. The terpene and phenyl
propane, sesquiterpens, benzoins, balms and monoterpene were detected. Myristic in has common
occurrence in seeds, leaves and stem of Cynometra iripa. Major components of seed oil are
myristicin, anethole, polyines, THC, farnensene, benzoic acid. While thymol, myristicin, borneol,
anethole, THC, farnesene, benzoic acid, cinnamic acid are major components of stem oil. However,
major components found in the leaves are thymol, myristicin, azulene, THC, farnesene, benzoic
acid, cinnamic acid and linalyl acetate. The piece of work suggests that Cynometra iripa is a
potential source of essential oil and serve as a potential coastal bioresource. There are very few
individuals of Cynometra iripa along the coast of Maharashtra. It is very essential to conserve the

potential coastal plant. Immediate action is needed to conserve the habitat.

Keywords: Cynometra iripa, TLC, Essential Oil, Maharashtra
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Introduction:

Mangrove ecosystem is the most productive ecosystem on the earth. The mangrove
Cynometra iripa, a member of fabaceae is critically endangered species along coast of Maharashtra.
Bhosale et al., (2002) have reported the species both in Sindhudurg and Ratnagiri districts of
Maharashtra. An oil is "essential™ in the sense that it carries a distinctive scent, or essence, of the
plant. Essential oils do not form a distinctive category for any medical, pharmacological, or culinary
purpose. Various essential oils have been used medicinally at different periods in history. Medical
application proposed by those who sell medicinal oils range from skin treatments to remedies for
cancer, and often are based on nothing better than historical accounts of use of essential oils for
these purposes. Claims for the efficacy of medical treatments and treatment of cancers in particular,
are now subject to regulation in most countries, and to avoid criminal liability, suppliers of fringe
remedies are becoming increasingly vague in what they promise. In the present work, the chemical

composition of the essential oils from leaves, stem, and seeds of Cynometra iripa are reported.
Material and Methods:

The powdered material of seeds, stem and leaves were analyzed to investigate composition
and screening of essential oil with the help of thin layer chromatographic technique (TLC)
according to the method described by Somchai et al., (2008). Accurately weighed one g. of seed,
stem and leaves powder was mixed in 20 ml. methanol and refluxed for 20 min. Then the solution
was transferred to evaporating dish to evaporation at RT. Afterwards the concentrate remained in
the dish was dissolved in 0.5 ml methanol and used as source of extract for TLC. The synthetic
aluminium sheet used and 20 ml extract was loaded with micropipette at equivalent points. This
TLC plate was developed into toluene: ethyl acetate (90: 10) solvent system for sufficient period in
glass jar. When the chromatogram was sufficiently developed, taken out, air dried and then sprayed
with vanillin-sulphuric acid spraying reagent, in segmental manner i.e. first solution A (1%
ethanolic vanillin) was sprayed, this was followed by spraying of solution B (10% ethanolic
sulphuric acid). Then this TLC was dried in oven for few minutes at 105°C to develop spots. The
Rf values of detected spots were then compared with standard values of the authentic standard
(Wagner and Bladt, 2003).
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Results and Discussion:

An essential oil is concentrated liquid containing volatile aroma compound from plants.
They are also known as volatile, etheral oils or aetherolae or simply oil of plant from which they
were extracted eg. - Oil of clove, Khus oil or Vetiver oil. Essential oil is produced in varied type of
plant parts eg. leaves, reproductive structures, stem and roots etc. the contents of essential oil is
mainly terpenoids but other chemicals like phenylpropanoids are also present in some oil plants.
Present observation with C. iripa essential also indicates a similar trend. The essential chemical
components are broadly categorized into two groups-terpenoids and phenyl propanoids but the

terpenoids are very common and give characteristic flavour and odour to the oils.

The essential oil composition of leaves, stem and seeds of Cynometra iripa is determined.
From the Plate and Table it reveals that, terpene, phenyl propare, sesquiterpens, benzoins, balms
and monterpene were found to be present. Myristicin is commonly found in seed, leaves and stem
of C. iripa. Major component of seeds oil are myristicin, Anethole, polyines, THC, Farnensene,
Benzoic acid-cinnamic acid are major components of stem oil. However, the components of leaves
are thymol, myristicin, azulene, THC, farnesene, Benzoic acid - cinnamic acid, Linalyl acetate. This
analysis reveals that seeds, stem and also leaves of Cynometra iripa may serves as source of

essential oil.
Conclusion:

This is the first attempt to analyze essential oil from different parts of Cynometra iripa. The
compounds found are likely to be responsible for the special odour. The comparision will lead to
identification of novel flavour and odour compounds and be a step towards understanding the

chemistry behind the Cynometra iripa leaves, stem and seeds.

The results of this attempt have proved the resource value of Cynometra iripa as cosmetics
and pharmaceuticals. The identified compounds are already in use as flavouring substance.
Composition of essential oil has proved the potential of Cynometra iripa as a “Bioresource.” Further

value based attempts are under progress.
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Tablel Composition of essential oil from leaves, stem and seeds of C.iripa

Sr.No. | Compounds Rf-value | Leaves | Stem Seed
I Terpene and 0.58 ++ ++ -
Phenyl propane
1. Thymol 0.75 +++ +++ +4++
2. Muyristicin 0.24 - +++ +
3. Borneol 0.92 ) N -
4. Anethole
I Sesquiterpens 0.53 - - ++
1. Polyines 0.93 oy ] ]
2. Azulene
+++ +++ ++
3. THC, 0.99
farnesene
Il Benzoins 0.11 +++ +++ +4++
1. Benzoic
acid
cinnamic
acid
v Balms 0.81 - + -
1. Cinnamoyl
benzoate
caumaroyl
benzoyl
\ Monoterpene 0.69 +++ - -
1. Linalyl
acetate

- = not detected  + = Present (via) ++ = Present in greater quantities  +++=

Prominent
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Fig.1. Oil composition from leaf, stem and seed by TLC
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Effect of salt stress on lipid peroxidation
acivity in Amaranthus gangeticus L.

PRIYANKA P. JADHAV
Department of Botany,

Vivekanand College Kolhapur (Autonomous)

Abstract

Salinity stress is one of the most vital abiotic stresses which results in significant damages
in plant growth and productivity. Plant growth regulators are widely used to overcome a biotic
stresses including salinity stress in plants. The exogenous applications of plant growth regulators
like Putrescine, S.A., GABA, and Biotonic under the NaCl salinity stress (50, 100 mM) on the lipid
peroxidation of A. gangaticus was studied. lipid peroxidation is decreased at 50 and 100 mM
NaCl salinity stress as compared to unstressed control plants. It is also noticed that the lipid
peroxidation is reduced due the foliar applications of Putrescine, GABA, SA and Biotonics
formulation under salt stressed condition as well as stressed and unstressed condition and this
reduction is significantly higher than the unsprayed control. While in stem tissue the lipid
peroxidation showed similar pattern except in plant treated with 50 mM NaCl treated plant
sprayed with Putrescine, GABA, SA and Biotonics formulation. This decrease in lipid peroxidation
might be associated with their membrane stabilization or this might be to due to accumulation of
the quaternary ammonium compound glycinebetain which helps to reduce the generation of free

radicals followed by reduction in lipid peroxidation.

Keywords:- Salinity, lipid peroxidation ,GABA, Biotonics putrescine, SA.

1. Introduction:

lipid peroxidation is an indicator of extend of oxidative damage under salinity stress (Bor
et al. 2003). Increase in MDA content was due to an accumulation of OH- ion which oxidized
membrane lipids and leads to leaky membrane (Katsuhara et al., 2005). Lipid peroxidation is

caused by hydroxyl ion (OH-) which damage to organelles and cell integrity and leads to an
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accumulation of degradation compounds which is in the form of malondialdehyde (MDA (Gill and
Tuteja, 2010).

Amaranthus is a sturdy double duty crop with its edible leaves, stem and grain which
provide the critically essential amino acids, lysine and methionine, also it is a rich source of omega
3 fatty acids. A. gangeticus is originated from tropical Asia. The domestication of A. gangeticus took place
in prehistoric times. It is rare exotic vegetable in several countries. It is introduced by Indian immigrant and
occasionally cultivated in big cities of east and southern Africa. In Asian countries A. gangeticus is eaten

raw in salads, in India its soft stems are eaten like moringa fruits.

In this study, we hypothesized that this decrease in lipid peroxidation might be associated
with their membrane stabilization or this might be to due to accumulation of the quaternary
ammonium compound glycinebetain which helps to reduce the generation of free radicals followed
by reduction in lipid peroxidation.

2. Material Methods:

Salinity treatments and foliar application of plant growth regulators and Biotonic

formulation

A. gangeticus Seeds were sown in earthen pots filled with garden soil containing farm yard
manure in the proportion of 3:1. Pots were watered twice a week and every care was taken to
raise healthy and vigorously growing plants in each pot. 30 days old seedlings were irrigated with
equal volume of the saline water (50 and 100 mM NacCl) twice a week alternating with water. After
two successive salinity treatments spray of respective plant growth regulators such as SA (50 ppm),
Putrescine (10 ppm), GABA (10 ppm) and Biotonic formulation was given. (Biotonic formulation
is a compound mixture of amino acids (Cystein, Methionine, Lysine, Valine and GABA), vitamins
(Riboflavin B2 and Nicotinic acid B3), Saccharides (Myo-inositol), cytokinin (6BA) and protein
(albumin), each compound dissolved separately and then all the compounds were mixed together
to make the final volume 100 ml with DW to achieve 100 ppm concentration. This is the stock
solution of biotonic formulation. 0.5 ml of stock solution was added in 1000 ml DW and used for
foliar application) were applied and spraying was repeated after one week from the first spray.
After such two sprays the plants were used for analysis. The weed control of plant was done by

hand weeding.
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Lipid Peroxidation

The thiobarbituric acid assay for lipid peroxidation was carried out by the method of Heath
and Packer, (1968). Five hundred mg of leaf and stem tissue of each treatment and control of A.
gangeticus were homogenised in 10 ml 0.5% Thiobarbituric acid in 20% Trichloro acetic acid.
The mixture was incubated at 90°C in a shaking water bath for 30 minutes and reaction was
stopped by placing the reaction tubes in ice bath. After centrifugation at 10,000 rpm for 30 minutes,
the amount of MDA TBA complex in the supernatant was determined by recording its absorbance
at 535 nm and corrected for the non-specific absorbance by substracting the absorbance value

obtained at 600 nm. The final values were expressed as p moles of MDA g fresh tissue.

Table no. 1 Effect of foliar application of plant growth regulators on Lipid peroxidation in
the leaves and stem of A. gangeticus L. grown under NaCl salinity stress.

Plant | Treatments | control | SA PUT GABA BF
parts | NaCl (mM)
2.48 3.56 3.00 3.22
0 4.14 (-40.10) (-14.01) (-27.54) (-2.22)
Leaves 1.50 2.00 1.80 244
50 2.48 (-39.52) (-19.35) (-27.42) (-1.61)
1.32 3.14 2.00 2.82
100 3.60 (-63.33) | (-12.78) (-44.44) (-21.67)
0.78 1.28 0.90 1.04
0 2.00 (-61.00) (-36.00) (-55.00) (-8.00)
Stem 0.34 0.86 0.62 0.64
50 0.58 (-41.38) | (+48.28) (+6.90) (+10.34)
0.78 0.94 0.72 0.84
100 1.34 (-41.79) | (-29.85) (-46.27) (-37.31)

Each value is mean of three determinations.
Each value is expressed as p mole MDA g fresh tissue.
Values in parenthesis indicate percent increase (+) or decrease (-) over the control.
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Fig 1. Effect of foliar application of plant growth regulators on Lipid peroxidation in the
leaves and stem of A. gangeticus L. grown under NaCl salinity stress.

3. RESULT AND DISCUSSION:

Effect of foliar application of SA, Putrescine, GABA and Biotonic formulation on lipid
peroxidation content of the leaf and stem tissue of A. gangeticus grown under saline condition is
shown in Figure 1. It is evident from the results that the content of lipid peroxidation is decreased
at 50 and 100 mM NaCl salinity stress as compared to unstressed control plants. It is also noticed
that the lipid peroxidation is reduced due the foliar applications of Putrescine, GABA, SA and
Biotonics formulation under salt stressed condition as well as stressed and unstressed condition
and this reduction is significantly higher than the unsprayed control. While in stem tissue the lipid
peroxidation showed similar pattern except in plant treated with 50 mM NaCl treated plant sprayed

with Putrescine, GABA, SA and Biotonics formulation.
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Salinity stress did not causes any change in malondialdehyde indicating the membrane
integrity even under high level of salinity (Mishra and Das 2004). In Crithmum maritimum rate of
lipid peroxidation was low in both leaves and stem tissue under 50 mM NaCl (Ben-Amor et al.
2005). In halophyte H.O, content and lipid peroxidation decreased under salinity stress which is

responsible for protection from oxidative stress induced by salinity (Pang et al. 2005).

In the present study the reduction in lipid peroxidation under stressed condition as well as
due to the application of PGR s was noticed in leaf and stem tissue of A. gangeticus. This decrease
in lipid peroxidation might be associated with their membrane stabilization or due to accumulation
of the quaternary ammonium compound glycinebetain which helps to reduce the generation of free

radicals followed by reduction in lipid peroxidation.
4. Conclusion :

The reduction in lipid peroxidation under stressed condition as well as due to the
application of PGR’s was noticed in leaf and stem tissue of A. gangeticus. This decrease in lipid
peroxidation might be associated with their membrane stabilization or this might be to due to
accumulation of the quaternary ammonium compound glycinebetain which helps to reduce the

generation of free radicals followed by reduction in lipid peroxidation.
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Abstract

Increasing drought stress is alarming constraint to agricultural crop productivity. Several
mitigation strategies are required to cope with drought stress. drought condition results in
inhibited germination, photosynthesis, oxidative stress and osmotic stress, The present review
highlights the effects of drought condition on plant growth at physiological, biochemical and
molecular level and its alleviation using plant growth promoting bacteria (PGPB), Silicon (Si)
and Super absorbent polymer (SAP).

Keywords: Drought stress, Plant growth promoting bacteria, Silicon, Superabsorbent polymer.

Multidisciplinary Approach Towards Indian Knowledge System

111



Introduction

The increase in worldwide population and drastic climatic changes haunt the food
security (Lesk et al. 2016). The present scenario shows that plants are continuously getting bare
to several stress conditions. Water is essential factor in agriculture field however it is limited
resource (Wang et al, 2012). Drought stress is major abiotic stress affecting food security for
worldwide increasing population and is predicted to severely affect plant growth by 2050 for
more than 50 % of land (Vinocur and Altman 2005; Kasim et al. 2013 Hashem et al., 2017). As
per WHO affects around 55 million people worldwide (WHO 2020). Drought stress may be
short, moderate, severe and extremely prolonged, affecting overall crop growth and yield
(Bottner et al. 1995). The main cause of drought stress is changed pattern of rainfall and
decreased precipitation (Lobell et al., 2011). The plant water relationship is affected at whole
plant and cellular level thus leads to specific plus nonspecific physiological response (Beck et al.
2007). Drought stress results in reduction in leaf expansion, stem elongation ((Engelbrecht et al.,
2007), water potential, photosynthesis (Yang et al. 2010; Alcazar et al. 2011), ionic and nutrient
imbalance (Engelbrecht et al., 2007). Drought stress induced elevated level of reactive oxygen
species (ROS) affect redox status of plants resulting in damages due to oxidation of proteins,
lipids, nucleic acid and photosynthetic pigment (Nahar et al., 2017). Drought stress reduces
growth of several important crops such as wheat, maize, barley, potato, pigeon pea and rice
(Rampino et al. 2006; Kamara et al. 2003; Samarah 2005; Lafitte et al. 2006; Hijmans, 2003;
Nam et al., 2001).
Effect of drought stress on plant growth

Drought stress induces several morphological, physiological and biochemical changes in

plants thus affect overall plant growth and productivity (Noman et al. 2015; Ye et al. 2012).
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Drought stress affects cell membrane hence maintenance of cell membrane integrity and stability
is vital for development of drought tolerance in plants (Bajji et al., 2002). Drought stressed plants
have altered elasticity of cell wall, excessive toxic metabolites and reduced photosynthesis
consequenting in plant death. Drought stressed plants have altered proteomic and biochemical
status due to changes in gene expression (Caruso 2009, Alvarez 2008, Li 2008, Carmo 2009).

Presence of sufficient water level is essential for plant survival in drought condition.
Drought stressed plants maintains high water level through osmotic adjustment (Osakabe et al.
2014). However reduced water potential and water contents under drought stress have been
reported in several plants (Ali et al. 2013b; Noman et al. 2015). Plants requires sufficient amount
of essential nutrients for growth and development. Drought condition affects soil nutrients
availability and its transport in plant as water carries the nutrients to plant root. Drought stress
reduces diffusion and mass flow of nutrients, which are water soluble such as calcium,
magnesium, nitrate and sulfate (Selvakumar et al. 2012).

The main response to drought condition is arrest of plant growth. Under drought stress
the cell growth is severely impaired due to reduced turgor pressure (Taiz and Zeiger, 2006).
Drought stress inhibits cell division and enlargement (Jaleel et al, 2009), reduces plant height
(Bunnag and Pongthai, 2013) and tillers number (Bunnag and Pongthai, 2013). Maize plant
growing under water limiting condition showed decreased height and leaf size (Khan et al.
2015). Under water limiting conditions fresh and dry weight of plants gets significantly
decreased (Zhao et al. 2006).

Seed germination is most important step in the formation of seedling. Drought condition
is major stress which delays or prevents process of seed germination (Hubbard et al. 2012; Shi et

al. 2014). The acclimatization of germination and establishment of seedling to environmental
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condition is necessary for plant propagation (Zhang et al. 2005). The drought stress originated
reduced germination and seedling growth has been reported in important crops such as Oryza
sativa L., Pisum sativum L. and Medicago sativa L. (Okcu et al., 2005; Manikavelu et al., 2006;
Zeid and Shedeed, 2006). Plants subjected to drought stress have inhibited shoot growth which
decreases plant requirement of metabolites and mobilize them for production of compounds
needed for osmotic adjustment (Hsaio and Xu 2000). Okcu et al. (2005) reported impaired
germination and seedling growth of pea subjected to drought stress. These results corroborates
with Zeid and Shedeed (2006) who reported reduced germination, length and weight of alfalfa
(Medicago sativa) grown under water deficit conditions.

Drought stress affects photosynthesis, an important process of plant growth and
productivity. Drought stress induced decrease in chlorophyll content has been reported in
Carthamus tinctorius (Siddiqi et al., 2009), Paulownia imperialis (Ayala-Astorga and Melendez,
2010), Jatropha curcas (Evandro N. Silva 2010) and bean (Beinsan et al., 2003). The decrease in
rate of photosynthesis in drought condition is due to the decrease in photosynthetic enzymes
activity, decreased efficiency of photosystem I, stomatal closure (Centritto et al, 2009)., reduced
leaf expansion and leaf senescence (Wahid et al., 2007). Drought stress makes the plants more
vulnerable to photo damages due to stomatal closure, which decreases availability of CO;
(Lawlor and Cornic, 2002).

Drought stress results in oxidative stress in plants because of the amassed synthesis of
ROS due to disruption in photosynthesis, increased rate of photorespiration which alters cell
homeostasis. ROS such as hydroxyl radicals, hydrogen peroxide and super oxide radicals are
normally generated in very less amount under non stress conditions in several plant organelles

(Apel and Hirt 2004). Accumulated ROS increases lipid peroxidation, resulting in DNA,
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proteins and lipid damages (Pompelli et al. 2010). Elimination of ROS and prevention of drought
stress originated oxidative stress is is effective strategy for development of drought tolerance in
plants (Bartels 2001) Plants are equipped with enzymatic (catalase (CAT), glutathione reductase
(GR), superoxide dismutase (SOD), ascorbate peroxidase (APX)) and non-enzymatic (ascorbic
acid, glutathione and cysteine) defense system which scavenge ROS thus protects them against
drought stress induced elevated level of ROS (Miller et al. 2010).

The most common response of plant to drought condition is osmotic stress because of the
imbalance in water level (Vinocur and Altman 2005). Osmotic stress results in different effects
in drought stressed plants at cellular level. It limits plant growth due to reduced rate of
photosynthesis, resulting in increasing production of ROS that damages cell components. Severe
drought stress reduces volume of cytosole and vacuole because of the cell dehydration (Bartels
and Sunkar 2005). Drought stress stimulated osmotic stress is mediated by osmolytes synthesis
thus reestablishes homeostasis (Zhu 2002). Plants adapt to drought stress condition by
accumulating osmolytes such as trehalose, glycine betaine and proline (Vendruscolo et al. 2007;
Rodriguez et al. 2009). Drought tolerance in plants is indicated by an increased level of amino
acids (Zhu 2002) which is reported in drought stressed plants including wheat, sorghum and
pepper (Yadav et al. 2005). Increased level of proline gives indication of presence of drought
stress in plants (Valentovic et al. 2006).

Plants tolerate drought stress condition by multiple mechanisms such as antioxidant
production and osmolytes synthesis (Umezawa et al. 2006). Abscisic acid is hormone, produced
by drought stressed plants which coordinates several strategies of plants for protection against
drought condition (Hubbard et al. 2010). Plants may increase root growth by improving plant

water acquisition (Gowda et al. 2011) or reduce use of water by closing stomatas and slowing
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growth (Lopes et al. 2011) or may accelerate flowering stage before beginning of stress
(Neumann 2008).

Strategies to alleviate drought stress
Plant growth promoting bacteria

Bioinoculants improves quality of soil as compared to chemical based fertilizers (Kumar
et al., 2016). PGPB are potential candidates which modulates physiological response to drought
hence ensures survival of drought stressed plants (Manjunatha et al. 2022, Marasco et al. 2012).
Ethylene is plant hormone involved in plant growth and development plus defense against
several abiotic stress conditions at low level (Kazan 2015). When plants are exposed to stressful
condition an elevated level of ethylene is produced (Abdelaal et al. 2021) hence this hormone is
widely known as stress ethylene, which hinders overall growth of plant. After the exposure of
plants to stress condition, the stress ethylene synthesis occurs in two peaks, small first peak of
ethylene is responsible for expression of plant defense genes while the large second peak known
as stress ethylene is deleterious to plant growth and development (Glick et al. 2007). PGPB have
ability to produce ACC deaminase enzyme which metabolize ACC, an immediate precursor of
ethylene into ammonia and a-ketobutyrate hence reduces stress ethylene level in plants
(Shaharoona et al. 2006). The inhibitory effects of drought stress on growth and yield of pea are
eliminated by ACC deaminase expressing PGPB (Arshad et al., 2008). Mayak et al. (2004)
examined reduced ethylene level and improvement in weight of drought stressed tomato and
pepper plants bacterized with ACC deaminse producing Achromobacter piechaudii ARVS.
Similarly inoculation of drought stressed pisum with ACC deaminase producing PGPB
Pseudomonas spp. results in longer root development which increases plant water uptake from

soil (Zahir et al. 2008). Similarly, drought stress suffering wheat plants inoculated with ACC
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deaminase producing PGPB have increased shoot biomass and increased root length (Magnucka

and Pietr 2015).

PGPB involves some biochemical and physiological changes in plants hence induce

drought resistance such as antioxidants defense, production of plant hormones such as indole-3-

acetic acid (IAA), gibberellic acid, abscisic acid (ABA) and cytokinins, synthesis of ACC

deaminase enzyme, exopolysaccharides and induced systematic tolerance (IST) (Fig. 1) (Khalid

et al. 2006, Kim et al. 2012; Timmusk et al. 2014).
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Fig. 1- Role of PGPB in promotion of growth of drought stressed plants
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IST is microorganism originated physicochemical changes in plant, which ensures
improved tolerance to abiotic stress conditions (Yang et al., 2009).

Plant hormones such as 1AA, gibberellic acid, cytokinins and ABA are essential for plant
growth and development (Egamberdieva, 2013) and helps the plants to survive under stress
conditions (Fig. 1) (Fahad et al., 2015). PGPB have an ability to synthesize plant hormones
which stimulates growth and division of plant cells to develop tolerance against stress conditions
(Glick and Pasternak, 2003). Reduced ethylene level by ACC deaminase and promotion in plant
growth by bacterial auxin has been reported by Belimov et al. (2015) when potato plants exposed
to drought conditions were inoculated with PGPB. Furthermore, Azospirillum lipoferum
producing gibberellic acid and ABA, mitigates drought stress in maize plants (Cohen et al.,
2009). Furthermore P. putida H-2-3 with gibberellic acid producing ability when inoculated to
drought stressed soyabean plants improves plant growth (Kang et al., 2014). IAA producing
PGPB mediates interaction between producing bacteria and plant plus protects bacteria from
stressful environmental conditions. In an experiment carried by Bianco et al. (2006) about 50 %
of bacterial cells gets died when exposed to osmotic stress, while treatment of IAA showed 30 %
death of bacterial cells. The exopolysaccharides produced by PGPB increases soil aggregation,
maintains high water potential around bacterized plant roots which leads to increase plant
nutrient uptake hence increases plant growth and helps the drought stressed plants for survival
(Selvakumar et al., 2012). Bacterization of drought affected maize plant by exopolysaccharide
producing Pseudomonas aeruginosa, Proteus penneri and Alcaligenes faecalis exhibited increase
in proteins, sugar, proline level and decrease in antioxidant enzyme activity (Naseem and Bano,
2014). Exopolysaccharide protects PGPB and plants from desiccation as it holds the water in

microenvironment and releases water slowly in surrounding soil hence dries up very slowly
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(Hepper, 1975). Exopolysaccharide production also increases rhizospheric competence of PGPB
which results in direct effect of plant growth promoting properties of organism on plant growth
and productivity (Bhise et al. 2017). Some PGPB produces phytase enzyme which solubilize
phytate compounds thus make the soluble phosphate available to plants which again help the
plants for their growth under stress conditions (Kumar et al. 2016b). Abdelaal et al. (2021)
reported improved height and weight in drought stressed soyabean plants added with
Pseudomonas. Plants suffering from drought condition respond by increasing abscission and
senescence of older leaves, the process also called as leaf area adjustment (Gepstein and Glick
2013), however elongation in plant roots occurs to reach ground water for plant need (Brunner et
al. 2015). For continuous growth of plant under drought stress, maintenance of water potential is
necessary and this can be achieved by accumulation of compatible solute such as proline, organic
acids and glycine betaine, which plays a vital role in osmotic adjustment. Osmolytes produced by
PGPB maintains osmotic balance of plants thus help the plant to grow in drought stress
(Vanderlinde 2010). Inoculation of drought stressed maize plants by Pseudomonas putida GAP-
P45 showed accumulation of proline which improved relative water content and plant biomass
(Sandhya et al., 2010). Furthermore inoculation of drought exposed tomato plant by Bacillus
polymyxa exhibited increased proline to mitigate stress (Shintu and Jayaram, 2015).

PGPB activates antioxidant defense which improves cell membrane stability hence
increases drought resistance in plants (Gusain et al. 2015). Reduced activity of antioxidant
enzymes such as GPX and APX in Bacillus species inoculated maize plants has been observed
by Vardharajula et al. (2011), developing protection against drought condition. In soil
environment plant and bacteria communicates with each other by producing volatile organic

compounds (VOC). These VOC activates plant gene synthesis encoding ROS scavenging

10
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enzymes such as CAT, SOD and GR, which in turn protects the plants against drought stress
(Timmusk et al. 2014). Significantly reduced melondialdehyde (MDA) contents has been
observed by (Chandra et al. 2018) in drought stressed finger millet (Eleusine coracana (L.) when
supplemented with ACC deaminase producing PGPB pseudomonas sp. Furthermore author has
also reported increased fresh and dry weight of shoot and root and photosynthetic pigment
content in finger millet exposed to drought stress applied with pseudomonas sp. inoculum.
Batool et al. (2020) also reported improved chlorophyll, total soluble sugar and protein contents
in drought stressed potato plants inoculated with B. subtilis HAS31

Silicon
Silicon (Si) is second mainly abundant element of earth crust accounting for 28 % of total

earth crust (Sommer et al. 2006). Si considered as nonessential for plant growth and development
(Luyckx et al., 2017). However Si plays a key role in plant growth, enzyme functioning, gene
expression (Vatansever et al., 2017), activates many processes of physiologically and
metabolically important (Parveen and Ashraf, 2010).

Plants growing in soil have Si in their tissue (Ma and Yamaji, 2008) which gets varied
based on plant genotype and species (Ma and Yamaji, 2008). The uptake and transport of Si in
plants is classified as active, passive or rejective. It has been reported that Si mitigates dangerous
effects of abiotic stresses such as drought, salinity and metal toxicity (Ali et al. 2012a, 2013a;
Ahmed et al. 2014a; Keller et al. 2015). Inoculation of Si mitigates adverse effects of drought
stress on sorghum (Yin et al. 2014), potato (Crusciol et al. 2009) and wheat (Gong et al. 2005).

Si inoculation to drought stress suffering plants increases plant water contents and
decreases loss of water by stimulating synthesis of silica cuticles double layer under leaf
epidermis (Luyckx et al., 2017). Increase in water uptake by plant root inoculated with Si is

because of the activation in amino acids and sugar accumulation (Sonobe et al. 2011). Under
11
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drought stress Si increases hydraulic conductance of plant root which increases plant water
uptake and transport thus results in up regulation of transcription of several aquaporin genes (Liu
et al. (2014). Si plays a vital role in maintenance of plant mineral balance under stress condition
due to increased water conservation and nutrient absorption in plants (Zhu and Gong, 2014). In
addition, Si increases membrane stability and reduces cell membrane permeability and inorganic
leakage of stressed plant cell (Merwad et al., 2018). Si application to stressed plants maintains
plant function and integrity of cell membrane and, improves plant growth hence mitigates stress
condition (Merwad et al., 2018).

Plant uptake of essential nutrients is reduced in drought condition (Emam et al. 2014). Si
addition in drought stressed wheat increases P level (Gong and Chen 2012). Furthermore Emam
et al. (2014) reported improved P and K in drought stressed rice straw when provided with Si
over non provided Si plants.

Application of calcium silicate to drought stressed maize improved seed germination
(Zargar and Agnihotri 2013). Si application under drought stress increases plant growth. Ahmed
et al. (2011b) reported improved dry weight of root and shoot of drought stressed Sorghum
bicolor L. inoculated with Si. Furthermore Hamayun et al. (2010) examined increased fresh plus
dry weight and shoot length of Glycine max L. when applied with Si. Similarly Si inoculated
drought affected rice showed increased rice grain yield over control (Nolla et al. 2012) and
increased level of phenolics and flavonoids (Emam et al. 2014) over uninoculated plant. Si
application increases chlorophyll contents of drought stressed plants such as soybean (Shen et al.
2010), wheat (Pei et al. 2010) and sorghum (Yin et al. 2014). Si induced increase in
photosynthetic pigment contents in drought stress suffering plants might be due to the Si

originated reduced oxidative stress and increased water potential and gas exchange. Drought

12
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affected wheat plants added with Si showed increased rate of photosynthesis, relative water
contents and stability of cell membrane (Maghsoudi et al., 2016).

Si regulates overproduction of ROS in plants suffering from abiotic stress conditions.
Kim et al. (2017) elucidated that the Si supplementation to stressed plants induces stress
resistance in plants by decreasing ROS overproduction by improving antioxidant enzymes
activity mainly ascorbate peroxidase and catalase. Reduced lipid peroxidation and H>O> has
been reported in wheat (Pei et al. 2010), sunflower (Gunes et al. 2008), chickpea (Gunes et al.
2007) and G. uralensis (Zhang et al. 2017) when added with Si.

Si application may increase drought tolerance in plants by adjusting osmotic status of
plants and increasing osmolyte level (Zhang et al. (2017). Inoculation of drought stressed
Cucumis sativus L. by Si has improved tolerance in plant by improving water content and
regulating proline level (Ouzounidou et al., 2016).

Superabsorbent polymer

Soil is dynamic material of great importance, playing an important role in ecosystem
hence need to restore for sustainable agriculture (Smith et al. 2015). A soil management practice
plays a vital role in maintaining soil quality and crop productivity (Diacono and Montemurro
2011). In order to ameliorate drought stress and maintain agriculture productivity, use of water
absorbing soil amendments such as superabsorbent polymers is effective strategy (Yazdanpanah
et al. 2016).

Superabsorbent polymers (SAPs) are cross-linked macromolecules capable of absorbing
and retaining high amount of water compared to its own weight, with difficulty to remove
absorbed water even under pressure (Devine and Higginbotham 2005; Zohuriaan-Mehr et al.
2008). Due to high water retention ability SAP reduces time requirement of plant watering hence

acts as energy saving soil conditioner (Bai et al., 2010). In addition, SAPs might retain organic
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nutrients present in soil and has property to acclimatize to drought condition (Arbona et al.,
2005; Bai et al., 2010). Inoculation of SAPs in drought stressed soil improved water use
efficiency of crops and decreased amount of water needed for irrigation (Bettoni et al. 2014).
SAPs are used in agriculture field in the form of seed coating, additives and root dips
(Zohuriaan-Mehr and Kabiri, 2008). Supplementation of SAPs can improves properties of soil
such as water holding capacity (Akhter et al. 2004; Yu et al. 2012; Yang et al. 2014) thus
increases soil water content, water potential (Bhardwaj et al. 2007) and nutrients retention thus
helps the plants to mitigate drought stress (Abedi-Koupai and Asadkazemi, 2006; Orikiriza et al.,
2009).

Yang et al. (2017) showed enhanced water consumption in maize exposed to water deficit
condition when provided with SAPs. Authors has explained this with two mechanisms, first is
increased water holding capacity of soil (Yu et al. 2011) and second is absorption of water from
rhizosphere which is then translocated to shoot and transpired via stomata, resulting in growth of
maize. Similarly Chehab et al. (2017) reported highest total yield of olive fruits and oil in arid
region of Tunisia, when olive plants were inoculated with SAPs (Stockosorb®660) under field
condition. The author has correlated these observations with improved water status of soil due to
addition of SAPs.

Plant growth is directly related to water contents, when water is added to soil, it
transferred to plant for its growth. When water supply to plant is limited it results in restricted
plant metabolism (Lee et al. 2001). Supplementation of SAPs to drought stress promotes
efficiency in the use of rainwater hence confirms drought resistance in crops (Heschel et al.,
2002). Supplementation of SAP to maize plants exposed to water deficit conditions showed

improved photosynthesis, transpiration rate and stomatal conductance (Islam et al. 2011b).

14

Multidisciplinary Approach Towards Indian Knowledge System 123



Furthermore Hou et al. (2018) confirmed improvement in soil properties, water use efficiency
and increased yield of potato tuber when inoculated with SAPs.

Conclusion:

Drought stress is severe constraint on worldwide agricultural production affecting plant
growth and productivity resulting in economic loss. Plant growth promoting bacteria, Silicon and
Superabsorbent polymers significantly contribute for development of drought tolerance in plants.
The use of novel approach combining PGPB, Si and SAP will help to open up new and powerful
option to mitigate drought stress and increase agricultural productivity.
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EATAT -

" 3RITT =T 3T AT TR & Akl T ST TRITAIET 318 cATdTehs H Hlg! 3g.
U= ATSCTcl AT 372 31T 3T Y, ST el Silde] RITISRY 3HTg T gerciiehs
Sfael STATUITATS T hIeT 378, adlel ST SheFclihs RIS Sfde ATeY T sgerciear
ST HIETAY FHANRAT 31ME ¢ AR, FJT §T Tl AT ST A T 37T SHceArelm
OROT, SicHTgs SUIRT 3RS T Fgedrdl Ucdh 3§, <Al el Yl 3aa T@or &
FEaT, HATST T AT G2 SIETEERT 3TS.
PIUTCATET SATTAT WITATAT HaTd HGTATT Heeh FgUTS T ATATol AR T
g, FRUT JY 3TH TARLY Y YIT § AT AT g, AR IR ST
IR &hell X 31SfT8r 3rUfaTd faehrd STelell AET. [AAY: ool 3187, dTeleh g AT
AT GoleT e et Id. IS FeAdedl FRTATdT Fiboll HUATHTS! AT
FIATT TesT 0T IR 8. SRATAT JTSATT TIaR el dX G2ATciTel dldeh Hgeara!
3GE AATHS Gol&T Fkel ATUIR ATET. STl STefehid RITY SATHIST U Fgedra
3R, ITATST ST STeleh &1 3RITATSCAT TEe 3THOY 3T Hged 3. 2Tl STelh
RN Fee Aacde aX a%or e el o Argy. aRome e s fOdr FAgad
B3l SRTAT ST o 38U Scllel. cATHT qelleiter Tl fdrer asfavarardy srefad
STaTfaeh ARITT HECATIT Tehl EATATTHR HTAhZeT STelehTell AT SATIT0T grogTy
FaIftieh GATOT HRATT 3R, S STHAS FAVIT g 3787, qTedcgd FATOT FHr
FHIOATATST ToFd SR 4T Il ATV ATET X ITHTST AT R1TT &1 Ageard 3e.
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STATSRTITST THUT ¥3% STelecg TcTaT IcTaT Y-AT GIYUT He5e gic fRrary faeh
HATIET AT ToTATedT HelTHEY Hcgerd THOT GO S, UIveh BeehiHed e FHIHed
AT T Wifeler TASAT HHAAAT IHFHEY FedAd: ay AT axd, Sfiiaddca '3t =
FHNCAT TTTHRAFA Gl A o TSN HARAHDS 3787eh AT JeraTehred Ierell

3Gt AT

?QQR HTEN Ufgediar 3MSehget Tehl [UdTehgeT ga=ar Uéiehs foieha aréicier JEr ahem
g¢ Sdld g IS¢ Sledlel [Eamd 3Rey 3oy @ I #ged ruRf@d g, 3nfoy
FAYURRT  RIAGevard IR &Td A5 ANTel. IRIERIUNAT FAl 3R, IRAR
IMFUROT AT SIS FHeeTdl ARINH A, T HER, I IRITT 9 371707 el A
TETTeaT QIVoTTaR gSURUTH Hefadid. ST TRUTH HeFd HATATAT #leg a¥ Helredl
3RFITET T NN &Y gidTd. (STeTfaes 3R eeaT 3gareT ¢’%0)

1 Ayl sax et
f¥F . FTSIIUTT AT AfRATHEY TFTLUROT GIFATH NVOIAT FAged [awy SeTEhdT
. AR ATGATHEY Teh YRATUIcHS AT

STeTol © 99T WIATTATCahe [aafleT 0T dF ATl SteTol

ISSN - 2328-0182

3 Hodll Wi, AT ATIH, TENH JgeAe

- FT BIUATEAT ATl AT ATHEY ITSTROTCIFATT GIYOT T eh SATaTehcl SIT0L

HUGTHTST 8T 78T 0Tl Tell. AT ¢TI 314 fGE T 3iTel &l SR Afgelrean

Jefeid IRIEY ATGTHEY IFURVICIFIT GINUITEAT Hgeal STe 31Tt STaTeehcl
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3. AT AHURVIGTHI GIusl=d Yerd, HISAT 0T % A Hged ATfgd 8l
T ST AT R 0T MFURONEIFATT erear gamaneh Haftrd srae aAfeerar
AT BIAT. T HgHARIAT GiTSeeh AT JTaeTehdT 0T 70T AT aTsHT=AT aTéiay
o o Tifdw=lY At ARt Fcgdl. % J 3¢ gAeTerdd AR aaw
e Afgeli=ly AYUTAT HgcaT ITad STRTRehdT &rEdel.

) M : IRIEIIUICI 3R
STorel : STel 3T ATET JUTIIT SoTel (3 FAlegaT 02b)

U 34T ufideTsT

o T IFATAIIS TTUROTT FAT TRaATH IR GUATAT Tced Shell ST I @ia? ot
@IA? d Agedrd I 3g? AT JITAHIUNEIR FEdifdd deledT FABRA orF
JATATER MR 3ed.  Wlolc ACHCA, IS A9 3 A1 Frar =Kar
IR, E AHEET IR el AT HERRT el 0T 0T HHear
fead. e goaciicieh IANT 39 & Aehelld. UMY T TAMioih IR

o WAMHATH IR -
?) IT3Tad AfRETAT JTERITAT YIVOT SSATT 3731 0T,
?) ST ATFATTAT IMRTATAT 3T$ATH FHIOT.

FATET - AlopT R [Searcdier 3mgel @ ol A1 & I
e Afgem g
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TR FHHRAYEH :
37) AR TeheleT : 3adT A=A NYUMAT SATAT 379U FLUATHRAT 9 IFadr
&7 JegeT et Tad: dAR dholedl HTgT ganr Alfgdl Bdell & Al el g
hicfaeh ATfgdl, RI&TUT, <1 & 3 feledn ST BRI Teeh, AT IeAT IR
) AR TAReTUT @ JEIANAH TATAHEY I Gar Hehfeld sholedT ATfgaie Wleitel
3ECRTTHR fAeTaTofy sheet T faRelwoT 30T 3ol

AfFR EREAT YHUR AT
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10 = aad
5 [RGIECIED]
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QTRTEIRT
TERTET YR
AT 5. ¢

3Tepell 3. ¢ TR AT JMERAT FhRITAR AT T § ATHERT 3ER 3cled
Aol T RATTET THTOT § ATRERT TGN HHeledT AT ST 3Te AEBRT
UerAiHYY SlETd GHAIUT S A oIS AEER FROAr el FEaed dgr
AT S et A
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3Tl 6. 3
3Tl 3. 3 AR FIETUMAEY UcToledT Iefacl Hfgeldehl (0% HIgel Hoasdrd &l
GUTAT IMGRT HATAR FHIATA. 20% AT 3 d & I, ¢% HAfgell ¢ TR T, 3% Afgel

R T 8 dT 3MMGagAT Gl IERI GUTHT FATA Al 0% AT Higell &Rl
HERI GUTET HHTALT SHIATT TOT GUTATSl UISeh Teeh gl Fad arsiacl Higeliall aiel
HTERTA GETAT HHATARN FTT.

FARTOTCIST SholedT AT 3 TSR 3o
o TSI ATGATIHT ¥3% ARG FogUC Ted. 3¢% AT ¢ A GA, 20% HigeTd
go T gdd TALTUT T¢% AR 3R fASTOT cTeler 31T,

o RUWARGAT HSISIT & o A d&T JUIUIET  HERIT  FAAL

AT, %A GRS, ¢3% AT HTSASATTA Teh o alef ddl, % Higell dlel

d IR doT JUrHT=gTaT 3MERTT AT .

o  TIGTUTHEY OcTeledT ST AfRATIHT ¥o% AR MSIZATT R o ¥ TR AT, £¢
% S dE ADN,23% ARRAT ¢ TR IBT X 30% AT SRS IMERTAEY YT HTIT=T
FHTAL FIAT. 30% TSI Hfgell SRl HENHEY TTIHTSATT HATIA FcATel
WY TOHSIHE 3T @RS Naewcd, dgm s sl dwe
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Ueh THBIUATATS! TG AT HAfgeliell JBRFALY SReT TTIHTSITT JHTALN
TAT shell dTfgal .

o 3¢% AT HTSASATT ¥ o $ dABT STAIAT THALY FIATA. 3¢% HGell HTdasATT
Q3 I3 dd, 23% HARAT ¢ TR &I, 23% HARAT SRl HERIA STSAT FATAY

Idld.

o Y¢% AT IMSIZATT R o ¥ ABT FSYUTITAT AT AT, 0 % Hgemr s o

€& B, ¢3% HARAT ¢ O 2 I, 1% HATGAT SRSl ERIT HSUIT JHTAL

hidld.

o 33% HTGAT HATBASATT ] o ¥ TBI, % HARRAT S o & daBT, 23% HAfgel ¢

? IS A HISITAT MERTT THTAY HFIATT R 30% Afgell GRIoT HERTHLY S

AT T cbqajooitu AT HIdrd.
o JIUMHLY Odolel ITadr AfRAIET €3% AR SRS BodiaT HeRTT FHTIL
FLATT. R T ¥ dABT ¥% , 9 T & TBI $°% , ¢ o R dBT % Hfgel

3TeasATd BT IMERTT TATAL HIATd.

o 34% AT SRIST JUTT IMERTT HHTAL FIATT.AX T ¥ BT 8¢%, ¢ d 2 AT 2%,

3 T €& BT <% ATl HTSAZAT JATdT FATIL FIcI.

o 3% TSAATIeT R T ¥ IBT IS TGTATT HTERIT HATA AT, TSAZATT ¢ o R
BT 0%, S o & TBT 2¢% AR % AT SRIST NS YSTATAT HTERTA THTAL FHIAT.

o 39% HIGAT ATHGRY TerATar IMGRIT e FATAA Fc AGId. HTSASATTA ¢ d R
aASBT W. 3%, T Y BT R, $%, Y T & ABT 2% ATl X 3% AT ST AR
geTiTET HERTT HATAL FHIATd.

Multidisciplinary Approach Towards Indian Knowledge System 151



o &o% HigWAT IHTEAT VT SIUTAT IERTTCGe SV HUIT SToT 3§ TN

0% HIFAATT IMERITEGel ST HUATT ST &ITal.

sy

¢. QMHTERY AT ATRFATIET HITER YUAT AT AT FATeniaera gaToT
SITEd 318,

R. ¢o% AT FETIT IT SIINST IMGRTT GETT FHTALN LT,

3. €3% AT AfgET GRS IMERTT HdTaT TATAL P ATd.

Y. 30% Sach ARl ST IERHLY UTAHTSITT FHTAL FATT

3. &o % I AfFATAT THTEIT VAT SATUTAT HTERTTEGS STV HUATH ST
3TTe.

§. AT ARRITA THTEAT TN ST HEREEGA ATl S0 U3el cATTHT
ER gdeard THTEEIT AT om=ar THTAT FHT g5 Ahdld.

et Uy
o TTHAR TS ATAT (08Y) * YIYOT 0T HER " TaeT Jord Tieel2d, JHRaTeTe.
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o Orhs TN g T1ET ForwT (2000) "WTOT IERAR * TUYBY 375 el IieererF,
AR,

QN

o HIBAU HW (080 )" UINURIET " SHelld Yiselhelel 3RTeTe.

HETSIAT T8 (R00] ) ATEAYCE IMGRAET ' A HILN YehrRled, AT,

Gopalan C. ( 2009 ) * Nutritive Value of Indian Foods * NIN, ICMR, Hyderabad.

Multidisciplinary Approach Towards Indian Knowledge System 153



TN AT AT : Yok HATSHA shifdeheh
. @ AT s
HLEERER U]
forrehTig Wi, TieeT (FaTE)

TEATIAT

« ZITETH TEUIST WehT A<kl TITHTTT og, O AT HIVEHT ST Fhicd
ARG T HTUTIe! A€ TR 1. TehITUTETeaT IIaehed S Sdsae,
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FIBRINOLYTIC ACTIVITY OF PROTEOLYTIC ENZYME ISOLATED
FROM BACILLUS SUBTILIS NCIM 2250

VRUSHALI V. MISAL
Dept. Microbiology, Vivekanand College (Autonomous) , Kolhapur 416003.

ABSTRACT

The human body produces different enzymes to make thrombus but only one main enzymes for
breaking it down and dissolve it- plasmin, which is activated from tissue plasminogen activator.
Poor production of thrombolytic enzyme can lead to thrombotic condition in the body. In
treatment of such disease as well as in case of heart attack and stroke fibrinolytic drugs are given
to dissolve the thrombus blocking the coronary artery. One of such enzyme produced artificially
is nattokinase .This enzyme is produced naturally by variety of organisms on soyabean as
substrate. Bacillus subtilis NCIM 2250 produce proteases which show similar activity when
growing on different substrates. The purified enzyme had an optimum pH of 8, an optimal
temperature of 37 o C, for fibrin hydrolysis. Further studies are required by which we can isolate
the gene for this enzyme from Bacillus subtilis and transfer it into suitable organism which is
commonly used in curd production. By this we can produce a food which will maintain the blood

plasmin level.

Key words: Plasminogen, nattokinase, enzyme.

INTRODUCTION

The human body produces different enzymes to make thrombus but only one main enzymes for
breaking it down and dissolve it - plasmin, which is activated from tissue plasminogen activator.
These thrombolytic enzymes are normally generated in the endothelial cells of the body vessels.
As the body ages production of these enzymes begins to decline, making blood more prone to
coagulation .This mechanism can lead to cardiac or cerebral infarction as well as other
conditions. Since endothelial cell exist throughout the body such as in the arteries, veins and
lymphatic system, poor production of thrombolytic enzyme can lead to development of

thrombotic condition virtually anywhere in the body (Hiroyuki Sumi, Japan Bio Science
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The Impact of social media on Interpersonal Relationships: A Comprehensive Review

Dr. D. V. Patil
Assistant Professor
Department of Geography
Vivekanand College Kolhapur (Autonomous)

Abstract:

Social media's introduction and broad use have had a significant impact on interpersonal
interactions, changing the dynamics of human connection. These platforms present complicated
obstacles in addition to previously unheard-of chances for contact, information sharing, and
connection maintenance. Social media can increase the volume and frequency of interactions,
creating virtual relationships that cut over national borders. However, the simplicity of online
communication could unintentionally reduce the richness of in-person conversations, which
would affect the caliber of interpersonal bonds. Furthermore, the selective nature of social media
information may exacerbate problems with self-worth and inflated expectations, which may
strain relationships as people contrast their real-life experiences with meticulously constructed
online identities. Finding a balance between social media's advantages and disadvantages
becomes essential for navigating the complex web of modern interpersonal relationships.
McDaniel, B. T., & Coyne, S. M. (2016).

Introduction:

The ubiquitous impact of social media on interpersonal interactions has gained significant
attention in this era of unparalleled technical innovation. This thorough analysis explores the
complex effects that social media platforms have on the dynamics of interpersonal relationships.
The complex relationship between virtual and in-person contacts has drawn more attention as
these digital channels continue to change the communication landscape. This review looks at
how social media affects interpersonal interactions and considers both the advantages and
disadvantages of this effect. Amidst shifting societal paradigms, the complex interplay between
social media and interpersonal dynamics plays out, from promoting the establishment of new
social norms to facilitating global connectivity. The ubiquitous impact of social media on
interpersonal interactions has gained significant attention in this era of unparalleled technical
innovation. This thorough analysis explores the complex effects that social media platforms have
on the dynamics of interpersonal relationships. The complex relationship between virtual and in-
person contacts has drawn more attention as these digital channels continue to change the
communication landscape. This review looks at how social media affects interpersonal
interactions and considers both the advantages and disadvantages of this effect. Amidst shifting
societal paradigms, the complex interplay between social media and interpersonal dynamics
plays out, from promoting the establishment of new social norms to facilitating global
connectivity. (Hertlein, K. M)
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Social Media and Relationship Formation:

The first part of the article looks into how social media makes it easier to start a
relationship. It explores studies looking at how people with similar interests, attitudes, and
aspirations might connect through internet platforms. It also closely examines how social media
affects the development of other kinds of relationships, including as friendships, romantic
partnerships, and business ties.

Social Media and Relationship Maintenance:

This section evaluates social media's contribution to long-term relationship maintenance. Critical
analysis is done on research results about the usage of digital communication to uphold intimacy,
settle disputes, and offer emotional support. Concerns about social media's possible detrimental
impacts on the stability and quality of relationships are also covered in this research.

Social Media and Identity Construction:

Social media gives people a forum to express and exhibit who they are, which is crucial
in forming their identities. Users choose disclose parts of their lives through well maintained
profiles, postings, and interactions, helping to create a digital identity that may or may not
correspond with their offline persona. Identity negotiation is a dynamic process that is facilitated
by the feedback loop of likes, comments, and shares as well as the ongoing exposure to well
chosen content. Social media platforms facilitate the exhibition of individuals' interests, values,
and affiliations, thereby cultivating a feeling of inclusivity within particular virtual communities..
On the other hand, performative actions and a skewed self-image can also result from the
pressure to fit in with society's expectations and the quest of validation through measurements.
Social media acts as both a reflecting mirror and a molding force, affecting how people see
themselves and are seen by others in the digital sphere as users negotiate the challenges of
creating an online identity. ldentity construction and presentation are crucial components of
interpersonal relationships. This section examines the ways in which social media affects how
people view and portray themselves. It looks into how carefully constructed online personas
affect in-person encounters and how they shape self-identity.

Challenges and Controversies:

Unquestionably, social media has changed human communication, but it also brings with
it a host of new issues and debates. The distortion of real human relationships is one of the main
problems; people tend to value virtual contacts more than in-person interactions, which results in
a reduction of real emotional connections. Social media sites' carefully controlled content
frequently encourages exaggerated depictions of users' lifestyles, which makes users feel
inadequate and envious. Furthermore, the immediate dissemination of information can cause
misinterpretation, a rapid escalation of conflicts, and a degradation in privacy. Relationships are
further strained by the "social media envy" phenomena and the pressure to maintain a positive
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online image. Users may place more value on online feedback than they do on the quality of their
real interactions. Research and debate on the effects of these difficulties on relationships in the
real world, mental health, and self-esteem are still ongoing. Miller, E. (2017). The review
critically looks at the issues and debates regarding the effects of social media on interactions
between people. To provide a comprehensive view, topics including cyberbullying, online
harassment, privacy issues, and the addictive qualities of social networking platforms are
examined. Krahmer, E. (2016).

Future Directions and Recommendations:

It is crucial to take into account how social media is changing the way that interactions
with others are shaped as we move forward. Taking into account its dual position as a
connection-maker and a possible connection-breaker, it is imperative to put policies in place that
encourage constructive engagement. Prioritizing features that promote genuine conversation,
empathy, and meaningful involvement can help platforms avoid the dangers of online toxicity
and false information. In addition, a holistic strategy ought to entail cooperative endeavors
among social media corporations, mental health experts, and users to enhance cognizance
regarding digital well-being, encourage virtuous online behaviors, and create a digital milieu that
places emphasis on the caliber of connections rather than their quantity. In order to manage the
complex junction of technology and human connections in a way that strengthens rather than
weakens the fabric of interpersonal interactions, this necessitates continuing research, policy
creation, and education. Potential directions for further social science research are suggested in
the paper's conclusion. It makes recommendations for how to research new technologies, how
online communities are changing, and how to create remedies to lessen unfavorable effects.

Conclusion:

In summary, social media's effect on interpersonal interactions is a complicated and
multidimensional issue. On the one hand, these platforms provide never-before-seen chances to
build relationships, communicate, and engage with others even when they live far away. Social
media’'s widespread use has brought about several drawbacks, too, including the possibility of
shallow relationships, the intensification of social comparison, and the decline in in-person
communication abilities. In the end, how social media affects interpersonal interactions depends
on individual usage habits and society's capacity to weigh the advantages and disadvantages of
these technological resources. In order to maintain the richness and genuineness of our
interpersonal relationships, it is imperative that we foster thoughtful and meaningful online
interactions as we navigate this dynamic environment.

Reference

Multidisciplinary Approach Towards Indian Knowledge System 163



Primack, B. A., Shensa, A., Sidani, J. E., Whaite, E. O,, yi Lin, L., Rosen, D., ... & Miller, E.
(2017). Social media use and perceived social isolation among young adults in the US. American
journal of preventive medicine, 53(1), 1-8.

Antheunis, M. L., Schouten, A. P., & Krahmer, E. (2016). The role of social networking sites in
early adolescents’ social lives. The Journal of Early Adolescence, 36(3), 348-371.

McDaniel, B. T., & Coyne, S. M. (2016). “Technoference”: The interference of technology in
couple relationships and implications for women’s personal and relational well-
being. Psychology of Popular Media Culture, 5(1), 85.

Hertlein, K. M., & Rajaei, A. Technology’s Role in sexual RelaTionships. “This well established
and highly respected text has been revised with excellent con-temporary references, resources,
and several new chapters. For many years it has been my preferred and recommended text
offering the complete resource to the clinician who intends to both understand the theory and to
practice in a truly systemic manner.” Professor Kevan Wylie, MD, FRCP, FRCPsych, FRCOG,
president, 258.

Multidisciplinary Approach Towards Indian Knowledge System 164



10

11

12

13

14

15

16

Agro residue formulatedpotassium solubilizingEnterobacter hormaecheill10BP and
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Abstract

The results of mung bean pot trials exhibited nearly 4.5 times extra yield (w. r. t. number of
seeds per plant) in Enterobacter hormaecheilll0BP + Klebsiella variicolal004BP
inoculated seedlings over uninoculated control. Further the pot with consortium bio-inoculant
and potassium was found to give still higher yield of mung bean (4.67 times) than control. At
the same time Enterobacter hormaecheill10BP + Klebsiella variicolal004BP bio-inoculant
conferred 1.5 times increase in the yield of mung bean in comparison with commercial bio
fertilizer. The pot trial studies on mung bean also revealed that E.hormaecheil110BPand

K.variicola 1004BP have biocontrol activity.
Keywords

Mung bean, Bioinoculant, Enterobacter hormaecheill1l0BP,Klebsiella variicola 1004BP

Agro residue,
1. Introduction

Mung bean (Vignaradiata) also known as green gram is an important pulse cash crop
of India (Savaliya A. et al., 2018). It is high in proteins and vitamins (Pooja S. and Bhat S.,

2019). It contains antioxidantshence useful in prevention of diseases such as cancer. It also
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exhibits antimicrobial and insecticidal activities (Sheteawi S. and Tawfik K, 2007).In India, it
contributes nearly 75% of the world’s mung bean production area (Taunk J. et al., 2012). The
lower productivity in mungbean is attributed to biotic stress, among which powdery mildew
caused by Erysiphepolygniis the major fungal disease of mungbean. The disease induces

forced maturity in plants causing heavy yield losses.

Nitrogen, phosphorous, and potassium are three major nutrients essential for growth
of plants. Mung bean is a leguminous pulse crop, hence yield of mung bean is mostly
dependent on adequate availability of phosphorous, and potassium. The application of these
nutrients in the form of chemical fertilizers is hazardous to mankind.Theoveruse of chemical
fertilizers causes number of problems such as pollution of waterresources, reduction in soil
fertility, increase in soil salinity, global warming (Vejan P., 2016), development of acid rain
and health problems (Adesemoye A. &Kloepper J., 2009).Moreover, chemical fertilizers are
uneconomical because of the cost of the production process or because of the need for their
importation. Different rhizospheric bacteria have ability to enhance the quality and yield of
crop directly or indirectly (Gouda S. et al., 2018). Hence theusage of such bacteria as
bioinoculant is an environment friendly alternative for chemical fertilizers. Thus in the
present study the effect of Enterobacter hormaecheil110BP and Klebsiella variicolal004BP
bio-inoculants on the growth of mung bean was evaluated by performing pot
trials.Simultaneously, a comparative study between agro residue bioinoulant and commercial

bio fertilizer was also done.

2. Materials and methods

2.1. Potassium and phosphorous solubilizing bacterial and fungal strains
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The two potassium and phosphorous solubilizing bacterial strainspreviously isolated from
rhizospheric soil and identified based on morphological, biochemical, and 16S rRNA gene

sequence analysis were used in the study.

1) Enterobacter hormaecheil110BP (NCBI GenBank accession number - MH057393)

2) Klebsiella variicola(NCBI GenBank accession number - MN515153)

In the study, bacterial fungal consortium was also analysed for its effect on the growth of

mung bean. Penicillium spp. isolated from soil was used in the study.

2.2. Production of agro residue bacterial inoculant

Two flasks of bio-inoculant production medium formulated by response surface methodology
(24.793% jowar bran hydrolysate, 14.882% wheat bran hydrolysate, and 6.66% molasses)
were prepared (Mali S. and Attar Y., 2021). Both the flasks were sterilized by autoclaving.
One flask was then inoculated with Enterobacter hormaechei 1110BP and Klebsiella
variicola 1004BP (1:1) consortium and another flask with Enterobacter hormaechei 1110BP,
Klebsiella variicola 1004BP, and Penicilliumspp (1:1:1) consortium. Both inoculated media

were incubated at 28+2°C on a rotary shaker at 120 rpm for 7 days.

2.3. Pots preparation

The pot trial studies for mung beans were carried out for 5 pots. The earthen pots of size 11-
inch surface diameter and 10-inch height were used in the study. All the pots were filled with

an equal quantity of soil and labelled according to the treatment (Table 1).

Table 1 Different treatments given to mung bean

Pot label Treatment

Contol Uninoculated seeds
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CB Seeds coated with commercial bio fertilizer (CB)*

JWM+CA: Seeds coated with Enterobacter hormaecheilll0BP and
Klebsiella variicola 1004BP (CA) bio-inoculant prepared in
jowar bran hydrolysate (J), wheat bran hydrolysate (W), and

molasses (M)

JWM+CA+K Seeds coated with Enterobacter hormaecheilll0BP and
Klebsiella variicolal004BP(CA) bio-inoculant prepared in jowar
bran hydrolysate (J), wheat bran hydrolysate (W), molasses (M),

and 100 mg potassium aluminosilicate (K) per kg soil was added

JWM+CA+F Seeds coated with Enterobacter hormaecheilll0BP and
Klebsiella variicolal004BP(CA) and Penicillium spp. (F) bio-
inoculant prepared in jowar bran hydrolysate (J), wheat bran

hydrolysate (W), molasses (M)

*Commercial bio fertilizer: Abtec bio-potash (liquid)

Mungbean seeds were obtained from the local market of agro products. Seeds were treated
with 1 % sodium hypochlorite solution for 2 min (Kumar K. et al., 2011) for surface
sterilization. Further, seeds were rinsed with distilled water 5 times to get rid of sterilizing

agent.

2.4. Seed inoculation and sowing

Surface sterilized seeds were then added into both bio-inoculant flasks. Seeds to be sown into
a ‘Control’ pot were added into sterile distilled water. Seeds to be sown into CB pot were
dipped into commercial biofertilizer. Treatment for all seeds was given for 30 minutes. All

inoculated and uninoculated seeds in equal numbers were sown in respective pots and pots
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were placed under natural conditions. Germination of seeds in all pots was monitored daily
and seedlings were observed periodically for changes in the growth. On the 96™ day, mung
bean plants were harvested from pots and different growth and yield parameters were

recorded.
2.5. Analysis of mung bean growth w. r. t. different parameters
2.5.1. Germination index

A germination index (G. I.) is computed by using the following formula as described in

Equation 1 (Duarah I. etal., 2011)
Germinationindex =n/d ...........ccooiiiiiiii e Equation 1
Where n = number of seedlings emerging on day ‘d ’; d = day after planting.

It is based on seeds germinating daily from the day of sowing till the time germination is

complete.
2.5.2. Shoot length

The length of the seedling was measured from the surface of the soil to the primordial leaf

node.

2.5.3. Number of pods per trait

The number of total pods (green and black) of each seedling was counted for all treatments.
2.5.4. Length of pod

The length of mature pods was measured with scale and represented as average length.

2.5.5. Number of seeds per pod
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After harvesting pods from plants, seeds per pod were counted and the average number was

calculated.
2.5.6. The dry weight of the plant

On the 96™ day, harvested plants were dried in the oven till constant weight was obtained and

the average dry weight of plants was recorded.
2.5.7. Disease incidence

The seedlings from all pots were inspected periodically for disease occurrence and
observations were noted down. Percent disease incidence (PDI) for powdery mildew was

calculated with the help of the formula given in Equation 2 (Korra T. and Kumar V., 2018).
PDI= (Number of infected plants / Total number of plants) x100 ................ Equation 2
3.0. Results and discussion

3.1. Growth and yield analysis

The results depicted in Table 2 showed that the bacterial consortium, as well as the
bacterial-fungal consortium, have improved the growth of plants concerning the height of
seedlings, length of pods, disease percentage, and yield of seeds as compared to uninoculated
control and commercial biofertilizer. High germination index in the seeds inoculated with
consortium than the uninoculated seeds and seeds inoculated with commercial biofertilizer,
revealed that E. hormaecheil110BP and K. variicola 1004BP promote the seeds germination

and help the seedlings to emerge earlier.

Table 2 Effect of bio-inoculants on mung bean growth

Treatment C CB CA CAK CAF
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Growth parameters

Germination 0.5 1.1 1.95 1.95 1.95

index

Plant height (cm) 26.07+0.78 29.42+0.53 31.38+0.67 32.88+0.51 29.11+0.38
Length of the pod 6.0+0.24 9.5+0.85 8.5+0.53 8.8+0.16 8.6+0.31
(cm)

Percent disease 100 100 0 0 0

Incidence (PDI)

Dry wt. of plant 1.02+0.46 2.04+0.31 2.79+0.42  3.53+0.84 2.65+0.32
(gm)

Yield parameters

Number of pods 9.1+0.71 15.2+0.78 22.7+0.42  28.6+0.47 20.6+0.73
/plant

Number of seeds 5.8+0.62 10.2+0.78 11.3+0.16  11.8+0.24 11.1+0.82
/pod

Number of seeds 52.78+0.41 167.20+0.53 237.3+0.52 246.24+0.17 228.66+0.48

/plant

C: Uninoculated seeds; CB: Seeds coated with commercial biofertilizer; CA: Seeds coated
with E. hormaecheil110BP and K. variicola 1004BP bio-inoculant prepared in jowar bran
hydrolysate, wheat bran hydrolysate, and molasses; CAK: Seeds coated with Enterobacter
hormaecheill10BP and Klebsiella variicolal004BPbio-inoculants prepared in jowar bran

hydrolysate, wheat bran hydrolysate, molasses, and pot soil is amended with 100mg/kg
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potassium aluminosilicate; CAF. Seeds coated with Enterobacter hormaecheil110BP and
Klebsiella variicolal004BPand Penicillium bio-inoculant prepared in jowar bran hydrolysate,

wheat bran hydrolysate, and molasses.

Figure 1 Pot trials of Mung bean

The highest pod number and seed number were recorded in the pot consisting of bio-
inoculant of E. hormaecheill10BP and K. variicola 1004BP with potassium. The seedlings
in the pot recorded a nearly 214.3% and 88.2% increase in the number of mature pods in
comparison with un-inoculated ‘control’ and commercial biofertilizer respectively.
Simultaneously there was a 103.5% and 15.7% increase in the number of seeds per pod over
uninoculated control and commercial biofertilizer respectively. Similarly, seeds inoculated
with E. hormaecheill10BP and K. variicola 1004BP only also reported a 149.5% and 49.3%
increase in the number of pods per plant over un-inoculated control and commercial

biofertilizer respectively as well as 94.8% and 10.8% increase in the number of seeds per pod
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over control and commercial biofertilizer respectively (Figure 1). The seeds treated with
Enterobacter hormaecheill10BP and Klebsiella variicolal004BPand Penicillium bio-
inoculant showed 126.4% and 35.5% increase in the number of pods per plant over un-
treated ‘control’ and commercial biofertilizer respectively as well as 91.38% and 8.8%
increase in the number of seeds per pod over control and commercial biofertilizer. Thus seeds
inoculated with E. hormaecheill10BP and K. variicola 1004BP cultivated in presence of
potassium were found to grow more efficiently than the seeds of the other four treatments.
This summarises the positive role of E. hormaecheil110BP and K. variicola 1004BP and

potassium in the growth of mung bean plants.

3.2. Disease incidence

The interesting fact observed during the study on the effect of bio-inoculant on plant growth

was decreased disease incidence in plants in correlation with the uninoculated control.
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Figure 2 Different treatments of mung bean- CB: Commercial biofertilizer inoculated
seedling; CA: Seedling inoculated with Enterobacter hormaecheilll0OBP and Klebsiella
variicolal004BP; CAK: Seedling inoculated with Enterobacter hormaecheilll0BP and
Klebsiella variicolal004BPand potassium aluminosilicate; CAF: Seedling inoculated with

Enterobacter hormaecheil110BP, Klebsiella variicolal004BP,and Penicilliumspp.
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Figure 3 Disease incidence in mung bean (a) and (b) Diseased ‘control’ seedling; (c)
Powdery mildew leaves of uninoculated ‘control’ seedling; (d) Disease-free leaves of

bioinoculant treated mungbean

In the case of the mung bean experiment, the plants in the uninoculated ‘control” pot
(Figure 3a, b, and c¢) and commercial biofertilizer pot (Figure 2 CB) showed a white powdery
surface of leaves indicating infection with Erysiphepolygoni DC. It is afungus and a causative
agent of powdery mildew in plants (Figure 3c) (Savaliya A. et al., 2018). The disease starts
from the seedling stage with the development of small, circular slightly darker areas on the
leaves. Later these areas convert into small white powdery patches. Further, these areas
enlarge, unite and completely coat the upper surface of the leaves, stem, and pods giving a

white powdery appearance.
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In case of severe infection, it spreads all over the plant causing loss of leaves. This
leads to decreased photosynthetic activities in plants and hence a reduction in the yield of
mung beans (Pooja S. and Bhat S., 2019). In susceptible varieties of mung bean, the disease
has reported a maximum of 40% yield losses at the reproductive stages and damage becomes
serious if the epidemic starts at the reproductive stages (Savaliya A. et al., 2018). However,
mung bean plants inoculated with Enterobacter hormaecheilll0BP and Klebsiella
variicolal004BPdisplayed no such symptoms of this disease (Figure 2 CA, CAK, CAF, and

Figure 3d).

Figures 3a, 3b and 3c clearly show the disease incidence in the uninoculated mung
bean seedling. The percent disease incidence (PDI) (Korra T. and Kumar V., 2018) of
powdery mildew was calculated as shown in Equation 2, for each treatment and represented

in Table 2

The overall enhancement in the growth characteristics, yield, and nutritional value of
groundnut seeds are all attributed majorly to the synergistic effect of the bio-inoculants

strains.

Conclusion

Thus the overall conclusion of the research is that the application of Enterobacter
hormaecheill10BP and Klebsiella variicolal004BP consortium in agriculture is a very
promising approach for the enhancement of the yield ofmung bean.The consortium
bioinoculant may be responsible for fulfilling potassium and phosphorous requirement of
mung bean. Thus field study of this bioinoculantwith mung bean and other crops could give
promising results to be useful to exploit these cultures as a good economical and eco-friendly

alternative for potash and phosphorous chemical fertilizers. Moreover as these bacterial
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isolates showed protection of plants from pathogen, these could also be exploited as

biocontrol agent after further studies.
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TeATTIeTeh WHT ; Uk ey

ST THTHRT UTe e

HETZIeh UTedTUeh, TSI faramT
forareRTE e, HICETIR (FTE)
ajaypatil.9393@gmail.com

TYERT :-

R¥ FLES 033 TSl HIMNETh THTSI=AT TATAHEAT § Yo =T 0T et ATHIHRI Heriiersh GHIST SHATeTET
ST SR A 3TTE. HeAIEh GHIS T Sl e IR FaIY GHISeIET 78 FUITEI! Toh
HEAT FEULT RIS el © o ATel FHTSIAEEIT 1 THUTH  FTel ATl TSI 3TVTe SR e e
FHTATET T EEHT hetall HTE.

UTRATN Y165~ Heaiiersh ST, HeTeaT SHIfds Gel, STFeua, JEITAeE, 5 S.
AT -

SUSI=AT SAATETEA T MRAT CEhITUTETeT ITAehid HRATS Tehi= 4, TR Aiohs SIS S a1ef e
T, STRATTETS ST PRI ek A1 HESHIHE ShAd Bl ! ORIl HeIeIHER) Sreied AT iGTuRit st
Tl Bl & T AThIT JUTR TR, 107 Ieelat il Allsh STt ST, G, Sreieal ATeh1ed I[E, Jaaford
TTOT Shet.

IT7:-
%) TR GHTSITAT TATI o<t iR STsme o,
R) HeIRIILeh HHTST STV qeshTet 1 SaX HEr =T ATSRITd JeiTeeh STV shivl.
3) TR GHTST=AT ARTEHTET STHITH 0T,

T Tt :-

S STVATE BT HETCHT Gl T T Sheted] HeaiTeeh FTSI=aT ST STeraT Huarard! 31T a1

Multidisciplinary Approach Towards Indian Knowledge System 179



TTINErR THTS

HETCHT ST et AT Ry L £ ¢\93 TS 0T J WA SSehld HeaRIesh HISTI= TATIHT shefl,
ISl AAlhishgd BT S [Ueau[ e 0, 98, IR =T ARG =T Heh 01 o J[EMET e
T GoRi< SITUMe T Q0T AT HTl SFAUATT A ST HARIYsh FHTSIT= STOHT HTHT BiciT. Seasieeh
TEUISI HATHT YT HAUTRT SHTS AT 3T HETeHT et A+t A1 St 8. St ¥[E, 2ferd aver wearare dfera e
T FeAToRIq =01, BT HeaRTeeh SHTSTET 3e3T A=A AT (a9 Al dfHer SATor AHTisieh A 69 T8
T HARITEe AT T 3fEE BN, Heaiigeh GHTST ufcel STeaet SO shINTeder T HeleHT B Has
HLOIATA 1A

geaTaft SRTCadY | T TRt HeEAdl |1 § AT IS e e, qedihe W S S
TUGEaT AfeEuaTaTS, I, Fd-ched AT ATERAT B0 FEaUh ATSUaTara! Hcasiesh JHTs Heaee
TRramar enfeien foreft SreamsTeRTX el & WTOTRY Ueh QRaTeht ST e, |TEaT SIe T8I foraTe €= sgTerd ATedt
HRTCHT B AT HTeSTIeh SeaeH' § e ferfeet. 7o for, 0. R i+t 21 qeehiett Scasiiesh STsir et 374
e AT,

T THTAT L34 LT GETer Ty gl -
3) Y[ETIaIE, Ftel SR QUiRdiche IO fesevysh sig .
) TIET AT A gt SO SAferhri=t R 2.
o) S[EIHT SRR STrei=a AT e ST enTfefer AT 9h sheor.

AHHG A :-

HANYF; GHIST AWHEE Hel STATdIet TshiT ST 3 Bid. SATAT H9THE SeTa=l AT ATl Gt SeHT
FEOTTE AT, SATOT T FeeeT-ok GerT=aT Her=r= qe! Jaad .

T :-

el HTFel SO TohT=l Qe Toh SATE. caTHes ol ATS WTeie 3T, ST i Hi =2t <, awatret
ST, Heh! ST EAEROT et 37T enfien forefie St ot weareer=ht waa Srom re. =t avean qern-qefi giiféa
O, HY e TSIE AT, TR |ret 3o # 8 wfasm sa 11e.”

T RSB I ST Tl HEATHEY hI0f) GTEE SETd JTIT ShIUTdR] SEH Togd. TuT Segiesh THTST
TEHT T SATHR H3 hIVICATE] STl SAhicll G{THE BIdT Ad AT T Ieid shetell HATTere g .
eIt et f3or Brser STt arelft T STTaeTaT 3Tesd.
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TAITNETh TAHTATT e ;-

HETCHT Pod =T FeTat 882 el Fcasiieeh THTSTH ST SUel Shell Bl el IEId i dedl 98
el el

37) e HIVTE TRl Qo okl STTed I oF il STEaT 7L,
) HTS ST HETATETS! ST HEAET=H TS 6 TATSHII Qe ST T qUTedi= Tt ATel.
) T T el ST HIVTATR ] THTHE BT 3.

TTYAT AHTATT &aw

(%) THHEH © T4 sane FHior shel, d Ueh @S9, a1 e, Ty, ST, hed e, SAHeHd,
Rea, FeR, wweaTtedt, gatar FHear, Geeardt, 9eiy, GasTei™, T, WHafas 9 afiaured
3T AR,

(R) TS AT IUTAAT AT FEAThT o TATHT I JTH B,

(3) AT BRI YSALE F AT ST ATl HH G oI5 01 T S M e o, &
T @l YT,

(%) ST o 3K G qaTe ATl qeraTe foham STRIEHT shEor 2T ST B SR 68
() T T ST STIAT e AT ST S0l 7T |TeqTd Saxuiid AT,

() T TS TohT U Tiohd 3TTed, FeU HEHTe 7 TGl TREaiieit i1 sepTaT amTi, 2 34 TR
TR

FEARTTEsh FHTST ST SITRHT THTST AT Teai=iT fora ohell R CATHEd e AT HT@esd. ¥ shl 6el HT0™
eI AT SRt 3Ted, 3% Tohel 3112, TS Ao Sehiel 3112, Tl eTfifeh 3 © AT farfeeiet o1, a=amar
TS HRIAT TG J01 STeHT THTS TSTTISTRIA TEe M & Yehall A1l I3 Heasilesh GHIS
TR HHTSI AT Ao ATered 1 ohel. IETIARIE, R, HIFTR AT Arhiar THEI fo=m
LT ST HERTSZI ATk FEAT HIeTet | TTeed! HErAT FeU[T Heasiersh JHISIehs ufeet ST

TR GHTS TATT=AT el Y HATET STaTaT TS qEeeht AT 38 T, §¢ %R Wl Hefg A2 T0Ted a1
el AT WA TATIHA HeRISTRTaT S/egToT, THEE STsh™T SRt AT SIFEUIat shrished =t Sefict Head FTelt. Hois
et HesTea SHRUTH AT Here-< T Afelet. ToT Hcaseeh SIS &1 EerAT ARHE TS T, TSN GHelT
TSR hTH HLOTRT HEFAT BIell. ST Aok SHhIITg Sif<id SATed i1 =T Eerehr=l STUfe ot QUaTel shie AT
foremeerett o,
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STH STTETAT; q0T FeasiTeeh GHIST=AT S HETHT Foi! shetedl sSTRIUUTHoS 3k Hedaasir S fieret.
OIS WIS A1 HE shetel 'Ga 8 A0 HETHT et of T TTO shetel HeaRIleeh GHTST=AT SUH ¥ ahel
&I, T JYTSf e AT S0 sheteft WAt dfeed! TR d6e T 8 SfiueH’ a1 geet=ar
TATIART HETHT erelal SO Bl 4988 Well hieeTqud TS| DAl 3MME WeNISIH] Hesiesh deaasie

TR SR AT IR FHISTE Sier A7 TR 3 A Hieet 31 {6, St anTSierewe A
SITFEUTIHTE Shetell STGa5al. FUTIHT HEI! STl ZTe5e FeU[d ST bo JuI-at Sf. sTaTeTes Tforgart At df
STTese.” TSGR & HETeHT BT ST 16 HIHA Bid. HETeHT SATTs ot =1 GUTT forrme=m cai=earer ieta
RO ST € SeeraTa ST 3Te.

8 R00 FTEAT U7 A2 TTcreh formii=a Hieerd i1 gHie SetarTs A=t Aqeamarel! Hiear Hcasig e GHrst
TTAT FEIHT TATIAT el AT HEHT 75 ST WA TbaIcs ATE & ATeIA ¥ Bl

TR -

IR STTOT SHTHTR AR T =T BFehiel! SITUTe ] Taefl. TTeIT HERTSZI=a deehieli T ieereliar T HiaT e
TSAAT fdT A, AT HERTLIA SFEUIR Tbalcs T FTeA! STl TRUTH FeurSie JeIet hiedld Beehiarg aferd
AT AR =T T B, SRR BT, FETeHT ot A=A SR Y& TRV HeTSfl ATele AT Sardier afeett
TR HESHT TATI hel. FHIETIU TS AT MG HEWS o oA HRI ] 1T Heasiesh Jrsire
TATIAT St SATeIT T coITel §efeh [HoBald QUATHIS! U e3aios 3wl ahetl, JUATdl BHIE SeidlTs AT STeefcaTet! STo
RN TS BT, S SETHTRe STiereat AT =] hledT fTalgRe deaciar SRUErd HeleHT Fal ST
AT ARG FHTS BT, 3TRIT AT A Shifdehil AHTSTHIRERTAT forTH STfeTeH |

e -
%) 73T T, (%] % ¢) WA HATIOT orfereresr Trtehrar forem, fefier ATerh, 31t afocrenerd, TR,
R) AT for AT, (0 03) R TSThI foraiad, 1o, TisctfIiT eTed, o,
3) TS S AT, TeRTor SHAT, (R0 R ) HRATT TSTehTH forer WiT ¢, 990 ST, HSeh TeheH, ST
¥) 7 T, 0 08) HRTCHT ot ATet STIOT TIcsaTes, o AT, STEehiel Bl Sient qRUIT, Tor.
Y) R B, (0% 3) TRTCHT ot HWH SIISHA, O ST, STTEehI el (3ish! HEUI, o1,
§) TTT3TE ATaTE, (%] % %) STYeh WA foreIRad, o STTaet, FelTe qfsciohtTd, SR,
) IRMTS #1147, (R 0 0 %) R ST foramRaia, o HATer, 2T, HIIT Jehrem, AT
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¢) TR AT, 9T, (0 0R) STYfh M TSTehT Torarmeaia wIT 2, 59w SATe SRTid qfociehei=, ST,

Q) STt 7RRT, (R 0 0 ) HeARTIGe HHISITEN 3iqaTd, fEdia ST, FeRTSg TS ATfeed AT Hih e Hees,
LiCE

D

% 0) HHISTRL 5T, HARIEF GHTST 3 IS FuTeil IEEmT,
https://www.researchgate.net/publication/371508778 satyasodhaka samaja_didase varsanci_sodh
ayatra

2 %) https://www.bbc.com/marathi/india-58639131
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Cultivation And Phytonutrient Analysis Of Spirulina platensis And Development Of
Prebiotics
Ms.Nikita R. Jadhav

Department of Microbiology,Vivekanand College,Kolhapur,416003
Abstract-
Spirulina plays crucial role in human nutrition. Sprirulina platensis was cultivated in Zarrouk
medium with intermittent agitation and aeration for proper sunlight and oxygen respectively. The
biomass is harvested by filtration method. The present study was undertaken to access the
nutritional composition of spirulina platensis powder and development of prebiotics products like
Spirulina chocolate candies which may provide the necessary protein content to the vulnerable
population. Spirulna powder is high in protein, antioxidants, vitamins and other useful nutrients.
The spirulina chocolate candies were prepared along with other ingredients having delicious taste.
The analysis indicated that fortified candies were significantly high in protein and other nutrients.

Key words:- Sprirulina platensis, Zarrouk medium, prebiotics, nutritional composition

Introduction:

It is a Gram-negative, spiral-shaped, blue-green microalga. It contains high amounts of
protein, carbohydrates, essential fatty acids, vitamins, minerals, and pigments like carotene
Chlorophyll and phycocyanin. It is excellent food, lacking toxicity, and has anticancer, antiviral,
and antioxidant property (Turpin, 1892).

Microalgae are a group of fast-growing unicellular or simple multicellular micro-organisms
that offer several advantages, including higher photosynthetic efficiency, higher growth rates, and
higher biomass production compared to other energy crops. Photosynthetic microorganisms are one
of the most promising sources of energy as they are renewable and Co2 neutral (Li et al., 2008;
Gouveta et al., 2009).

Spirulina was named Tecuilatl by Aztecs, this means stones excrement during the 16th
century. Later due to the outbreak of contagious disease, new customs were adopted by people such
as new foods, and religious- political and social changes and the topic of Tecuilatl came to an end. It
was not known till when man began to use microalgae, but at present these resources can be so-
called, "green tendency" (Henrikson et al., 1994). In the 9th century, during Kanem Empire, only
Spirulina had a long history in Chad. In the early 1970s, the First large-scale production plant by
Sosa Texcoco was established (Ciferri et al., 1983).

Species belonging to the genus Spirulina, now called Arthospira, are among the
photosynthetic micro-organisms of commercial importance (Salunke et al, 2016). Spirulina is a
multicellular and filamentous blue-green alga that has gained considerable attention in the health
care and food sector as a protein and vitamin Supplement. It grows in water and can be harvested
and processed easily. It also contains a very high amount of micro and macronutrients (Platt and
Jassby 1976: Eppley 1972: Goldman and Carpenter, 1974, Yoder 1949). The mass cultivation of
Spirulina depends on several factors, including the availability of nutrients, temperature, and light
Spirulina also requires a relatively high pH, which inhibits the growth of other algae in the system.
To maintain high pH and avoid fluctuations, a high amount of Sodium bicarbonate must always be
there in the culture medium (Yoder 1979: Sont et al., 2016: Sudhakar and Premalatha 2012, 2015;
Coles and Jones, 2000; Montagnes and Frankin 2001).

Mineral elements, sunlight and CO. are directly used by alga cells for their growth.
Environmental Stresses affect the growth and pigment accumulation of microalgae, including
nutrients availability, high pH, light, salinity, and temperature (Pandey et al., 2011). Although
Spirulina possesses a simple prokaryotic cell Structure, the absence of a plant cell wall,
photosynthetic ability, and glycogen-containing cellular membrane is similar to the bacteria, plant,
and animal kingdoms respectively. (Usharant et al., 2014).

The optimal temperature for Spirulina growth is 15 in the range of 35°C - 38°C. In addition,
Spirulina requires a relatively high pH, which effectively inhibits the growth of other algae in the
culture medium to sustain the high pH and prevent fluctuation. Zarrouk medium which is rich in

Multid Rigarbenates hasosuecessfullys senvied asaveenon, qulture medium in Spirulina culture for years
(Tolga et al, 2007).
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Spirulina has been cultivated commercially for its valuable nutrition and is also used as a dietary
supplement. Although alterations were made in the basic composition the media so developed
commercially were inorganic in nature and not economical. Zarrouk medium is not feasible for
commercial production due to its high production cost. Hence, many investigators tried to cultivate
Spirulina on cheap resources, and also various supplementations have been made to achieve
enhanced biomass Yield and bio-products. (Murugan and Manikandavel 2007).

Spirulina is a microalga that has a unique set of biological characteristics which are very
useful for a broad range of applications. It has been certified by the FDA (USA Food and Drug
Administration) as GRAS (Generally Recognized as Safe). It can be used as a nutritive supplement
or pharmaceutical additive with no risks to health. Spirulina is useful for human nutrition, because
of the high quality and quantity (60-70% of its dry weight) of protein and amino acids. (Ciferri et
al.,1983).

The current environmental conditions such as deterioration, mental, physical stress and
changes in the diet causes serious factor for human, increased the death rate and civilization
diseases. These are obvious reason why new progressive trends are developed in modern medicine
and biotechnology to treat and prevent various diseases. One of the trend in biotechnology is
associated with Blue green microalgae Sprirulina platensis which have been widely employed as
food and feed additives in agriculture, food industry, pharmaceuticals, medicine and science
characterized by a 70% protein content and by presence of minerals, vitamins, amino acids,
essential fatty acids etc.

Joshi et al., (2018) concluded various microalgae species have a high amount of protein and
lipid levels which is why this is nowadays considered one of the main reasons for an unconventional
source of this compound. Spirulina platensis is one of the richest protein sources of microbial
origin, having similar protein levels when compared to pulse and animal protein sources. The use of
Spirulina platensis in food can bring benefits to human health owing to its chemical composition, as
it has high levels of vitamins, minerals, secondary metabolites, essential fatty acids, amino acids,
and pigments. Furthermore, the development of new protein sources to supply the shortage of this
nutrient is an urgent need and protein from Spirulina platensis plays an important role in such a
scenario. This investigation was carried out for growth parameter optimization of Spirulina
platensis cultivating in a laboratory-scale photobioreactor.

Murugan and Rajesh (2014) reported that Spirulina, a valuable source of natural pigments
and dietary supplements, thrives in temperatures between 35°C and 38°C. Its growth is aided by a
high pH, inhibiting the growth of other algae. The use of sodium bicarbonate in the culture medium
helps maintain a stable pH. Zarrouk medium, rich in bicarbonate, has been widely employed but is
cost-prohibitive for commercial production. Researchers have explored alternative resources like
swine dung, spent-wash, and cow dung to cultivate Spirulina economically.

Materials and Methods:
Sample collection, pre-culturing and microscopic identification-

Spirulina platensis culture was obtained from Geeta-Maruti Natural food, Islampur, Sangli.
The starter inoculum and culture was maintained in the traditional medium at 25-30°C with regular
aeration and agitation. The cultures were identified using morphological characters (spiral shape) of
blue-green algae Spirulina platensis through a light microscope at 10x and 40x for taxonomic
Identification.
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Cultivation of Spirulina:

Spirulina platensis was cultured in crude medium (NaCl, NaHCO3, MgSO4, NPK) in a 5-
liter polycarbonate bottle under a controlled condition and Zarrouk medium as control. The cell
concentration was analyzed at OD 670 nm (Costa et al., 2004). The pH of the medium was
measured by using a pH meter. Spirulina platensis grows at a pH range of 8.5-9.5 as it is maintained
at the alkaline point. The temperature provided was 25-30°c the room temperature and also sunlight
was provided. Aerator was used to provide aeration. Agitation was done manually 2-3 times a day
to enable all of the Spirulina exposure to light.

The culture was allowed to grow for 30 days, and the biomass was harvested by filtration
method, and washed with distilled water to remove impurities and neutralize the pH.

Phytonutrient analysis of Spirulina:
Estimation of protein and nitrogen content-

The protein and nitrogen content of Spirulina platensis was determined using the Kjeldahl’s
method for that a representative sample of Spirulina was prepared and homogenized it was then
digested with sulfuric acid, and the evolved ammonia was titrated. The nitrogen content was
calculated using a conversion factor. Finally, the protein content was obtained by multiplying the
nitrogen content by the appropriate conversion factor.

Nitrogen content = Burette reading X 0.56

Protein content = Nitrogen content X 6.25 (conversion factor) (Wang et al., 2019)

Total Carbohydrate estimation-

Carbohydrate estimation was done to determine the total carbohydrate content in the algal
species, Spirulina platensis by the phenol-sulphuric acid method. The dry biomass of Spirulina was
hydrolyzed in boiling water for 3 hours with 1IN HCL. A final volume of 100ml of distilled water
was added after filtering and neutralizing the resultant solution. In the test tubes 0.1 ml and 0.2ml
sample was taken and 1ml of phenol solution, 5 ml of 96% Sulphuric acid was added in each test
tube respectively. The sample was then incubated for 10 minutes and placed in a water bath for 25-
30°C for 20 minutes. The O.D was recorded at 490 nm and the amount of total carbohydrates
present in the sample was calculated using the standard graph.

Absorbance corresponds to 0.1 ml of the test = x mg of glucose
100 ml of the sample solution contains =x/0.1 X 100 mg of glucose

= % of total carbohydrates present (Mercz, 1994).
Total Lipid Extraction Method-
Total lipid extraction was done by Folch method. The Folch method employs the use of chloroform-
methanol (2:1) for extraction of lipids from endogenous cells. Briefly, the homogenized cells were
equilibrated with one fourth volume of saline solution and mixed well. The resulting mixer was
allowed to separate into two layers and lipid settle in upper layer (Ranjit Kumar et al.,2015).

Determination of Calcium-
Determination of calcium by EDTA titration is done by adding 2-3 drops of EBT indicator. Titrate
the Ca2+ standard solution with EDTA solution until color change.

Extraction of chlorophyll-a,chlorophyll-b and total carotenoids-

The estimation of chlorophyll-a, chlorophyll-b and total carotenoids was done by using a
Spectrophotometer. 10 ml samples of Spirulina platensis from depth were collected in a 15 ml
Falcon tube and centrifuged at 6000 rpm for 10 min at 4°c.The supernatant was discarded and the
pellet was washed with distilled water twice. Then mix the pellet with pure methanol and vortexes
for 4 min. Then the mixture was kept at 45°C for 24 hrs in a shaking incubator. Then the mixture
was centrifuged and the supernatant was taken for analysis of pigments. The absorbance was
measured at 470 and 652.4 nm. Pigments were measured using the following formulas (1)-(3)
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Chlorophyll b (ug/ml) = 34.09 x A652.4-15.28 XA665.2...... @)
Total carotenoids (ug/ml) = 1000 X A670 -1.63 x chl(a)-104.9 x chl(b)/221.... (3)
(Lichtenthaler et al., 2001).

Extraction of phycocyanin-

Phycocyanin estimation was done by the Freeze-thawing method by hydrating Spirulina
platensis biomass into sodium phosphate buffer (0.1M) with pH 6.5-7.0. A UV-VIS
spectrophotometer was used to measure the absorbance of the extracts at wavelengths 280, 615,
620, and 632nm, respectively. The concentration of phycocyanin (mg/ml) and the yield were
determined by the following formula:-

C-PC (mg/ml) = A (615)-0.474xA (652)/5.34
Phycocyanin yield (mg/g) = C-PC x solvent volume/dried biomass. (Julianti et al.,2019).

Preparation of Spirulina platensis chocolate candies (prebiotics)-

For preparation of Spirulina platensis chocolate candies 250gm of Desiccated coconut, 509
of sugar, 1gm Spirulina powder (Sankara pandian et al.,2022), 150gm dark chocolate compound,
and 50g of butter were taken, mixed thoroughly, cooked and shaped into small balls which were
then kept overnight in the freezer.

Recipe Characteristics | Primary ingredient Fortifying ingredient
Candy Control Desiccated coconut, Vegetable oil, | Spirulina 1gm
sugar, Dark chocolate
Fortified Desiccated coconut, Butter, sugar,
Dark chocolate

Result and Discussion:
Microscopic identification-

Under the microscope at 10X and 40X Spirulina splatensis culture was observed for
taxonomic identification. It was observed that Spirulina under the microscope was cylindrical, with
spiral coils in it. After 30 days of cultivation the green color of Spirulina platensis was converted
into a light faded green color due to nutrient starvation, which is related to nitrogen and
phosphorous (Saxena R.et al, 2022).

Cultivation of Spirulina-

The Spirulina platensis species were successfully grown in a crude medium. The medium
composing OF 0.5 gm/l of NPK-15-15-15 was used for growing Spirulina. This crude medium was
found to be cost-effective In comparison with medium, in terms of quantity of chemical ingredients
whereas, the NPK complex fertilizer supplied the three major elements required for Spirulina
platensis growth, and sodium bicarbonate was used as a carbon source in crude medium. For ideal
salinity sodium chloride and MgSO4 as a macronutrient were supplied and then the growth curve of
Spirulina platensis was obtained by measuring optical density (O.D) at 670 nm. The graph obtained
by measuring optical density against time shows an increasing growth rate of Spirulina platensis.
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Fig.a. Cultivation of Spirulina platensis Fig.b. Harvested Spirulina platensis

Growth curve of spirulina

038

07

06

05 — =
04 o . =

03

02

0.1

O.D at 670nm

0 5 10 15 20 25 30
Incubation period(days)

Phytonutrient analysis of Spirulina platensis-
Estimation of protein content and Nitrogen content-

The analysis of protein content from Spirulina platensis was found 54.25% and nitrogen
content of 8.68% cultivated in crude medium. In Spirulina 60% protein content and 12% nitrogen
content was reported which was cultivated in medium. Considering the cost saving possibilities,
present study revealed that, crude medium is better source for Spirulina platensis cultivation as well
as for the protein content.

Estimation of total carbohydrates-

Carbohydrates were composed of carbon, hydrogen, and oxygen, made up of sugars,
starches, cellulose and lignin. Carbohydrate is an essential component for metabolism and metabolic
processes. (wijffels et al., 2010) stated that algal carbohydrates can provide human health benefits
in the form of dietary fibers, anticoagulants, and antioxidants. In the present study carbohydrate
content of Spirulina platensis found was 18% by the phenol-sulphuric acid method. In Spirulina
platensis total carbohydrates estimated were 15.3%

Extraction and Estimation of pigments (chlorophyll-a, chlorophyll-b, Total carotenoids and
phycocyanin)-

In the present study, chlorophyll-a pigment in Spirulina species was found 0.51pg/ml, and
chlorophyll-b was estimated as 0.49 pg/ml. Total Carotenoids in Spirulina platensis was found 0.2
pug/ml and phycocyanin was found 0.46 mg/ml. The concentration of pigments, such as
Chlorophyll-a 2.27ug/l, Chlorophyll-b  1.51pg/ml, carotenoids 0.17ug/ml and phycocyanin
0.05mg/ml was reported.

Total Lipid Extraction Method-
The total lipid content in Spirulina platensis was found 24.99%.

Determination of Calcium-
Spirulina platensis is potent source of calcium. Calcium content in Spirulina platensis is,
800 mg/1g.

Nutritional analysis of control candy and fortified product-

Nutrients Control candy Fortified candy
Protein % 48.18 54.25
Total Fat % 24.83 24.99
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Conclusion:

Spirulina platensis was successfully grown in crude medium under natural and laboratory
conditions. Crude medium can be considered as cost effective medium for Spirulina cultivation.
After phytonutrient analysis it was noted that protein content from Spirulina species was found
54.25%, nitrogen content of 8.68% and carbohydrate content was 18%.Spirulina plantens is
potential source of calcium .Consumpution of spirulina can meet daily requirement for calcium.
Furthermore,Spirulina chocolate candies can be consumed as a protein supplement which may help
in fulfilling the protein requirements among vulnerable population.
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ABSTRACT:

In India, religious tourism has been important both historically and currently. A major
draw for tourists is the diversity of the physical, social, cultural, historical, and religious elements.
There is a great deal of potential for religious tourism in India, particularly in Maharashtra, due
to the country's diverse religious heritage, rich cultural heritage, historical sites, and advantageous
geographic location. Kopeshwar Temple is at Khidrapur, Kolhapur district, Maharashtra. It is a
Hindu temple dedicated to Shiva. This temple is in Maharashtra It is also accessible from Sangli
as well. It was built in the 12th century by Shilahara king Gandaraditya between 1109 and 1178.
There are certain issues that tourists found. The current study has reviewed the actual scenario,
conditions, issues with facilities and services, and solutions to these issues from a geographical

standpoint.

Keywords: Tourism Industry, Religious tourism, Socio-Culture Historic aspects.

INTRODUCTION:

The most significant and quickly expanding business nowadays is tourism. The economy of
several nations and governments is entirely dependent on tourism. The district of Kolhapur boasts a
wealth of religious historical background and socio-cultural establishments. Additionally, it is
bordered by other sacred sites, including Khidrapur, Mahalaxmi, Jotiba, Kattayani, and
Nrisinhwadi. Maharashtra's Khidrapur Religious Center is the most significant location for the
Jain religion. In Maharashtra and throughout India, it is a well-liked holy location. For religious
reasons, people travel to this location from various Indian states. Excellent connections to
Maharashtra's roads and trains are available at Khidrapur station. In the Shirol taluka of Khidrapur
village in the Kolhapur district of Maharashtra, there is an old stone temple dedicated to Mahadev
called Kopeshwar Temple. The Krishna River banks where the temple is located. Generally, the

construction of this Kopeshwar temple may have started during the Chalukya rule around the
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seventh century. Further, the work was completed during the Shilahara rule in the 11th-12th
century. The Yadavas of Devagiri are also recorded to have contributed to its construction. Its
architectural style is similar to that of Belur, Halebid in the south. Outside the temple is a
Mandapam supported on 48 pillars. This mandapam does not have a full roof. A circular space is
intentionally left blank. This mandapam was used for Yagya. Therefore, it is the place where the
smoke of home-havana goes out.

STUDY AREA:

The Khidrapur Religious Center is situated in the stunning western Maharashtra
countryside, close to Shirol Tal. Around 7 kilometers separates Khidrapur from Jaysingpur, 45
miles from Kolhapur, and approximately 15 km separates it from Ichalkaranji. It is 16°42' North
and 74°41' East in lat-long coordinates. This center covers 5547 mt? area. 24 °C is the average
monthly temperature. There is 100 cm of precipitation annually. Kopeshwar Temple is an ancient
stone temple of Mahadev in Khidrapur village of Shirol taluka in Kolhapur district of
Maharashtra. The temple is situated on the bank of river Krishna.

The Talvinyas of the Kopeshwar temple consist of an open mandapa, a covered mandapa,
a space and a sanctum sanctorum, slightly separated from the main mandapa. On the cupola of
the sanctum sanctorum is a row of smaller shikharas replicating the main shikhara. The original
roof of the space and pavilion is non-existent. An open mandapa, somewhat detached from the
mandapa, known as Swargamandapa, never had a roof. The Kopeshwar temple is facing east and
at the front is the Purmandapam of Triratha Talvinyas instead of Mukhamandapam. On the
interior of these pillars Kartikeya and Ashtadikpala are shown with vehicles. Behind these twelve
columns are nine columns of comparatively less width. There are twenty square pillars around
the twelve pillars in the middle of the auditorium. Beyond these rows of columns are the walls of
the auditorium. On both sides of this hall there are gawkshes for light. From the mandapa to the
space there are gatekeeper idols on either side of the entrance. The gate of the sanctum sanctorum
is of Panchashak type. There are two Shivalingas in the sanctum sanctorum.

The stone carved elephants on those nets are very beautiful. At the base of the door there
are five gatekeepers on either side. The main auditorium is also very beautiful. Further to the
sanctum sanctorum, a beautiful rangoli-like nakshi is carved at the base of the entrance. The
sanctum is a bit dark. But after training the eyes, one realizes that there are beautiful idols inside

as well. In all these idols, their size and proportions stand out.
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LOCATION MAP OF THE STUDY AREA
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OBJECTIVE:
1. To study the Geographical and Religious conditions.

2. To study the available facilities and services in the study area.

3. To highlight the problems faced by tourist.

METHODOLOGY:

Both primary and secondary data served as the foundation for this research study. The
primary data was gathered by means of questionnaires, interviews, and on-site observations. To
obtain secondary information, the secondary data gathered from the Kolhapur Gazetteer,
Journals, Books, and Internet are also referred to. The gathered data was subjected to basic
statistical analysis and was appropriately represented using cartographic techniques.
DISCUSSION:

Regarding religion and tourism, the Khidrapur sacred place is importance. Tourists are

drawn to the area because of the excellent conditions. The current study shed information on the
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actual state and potential of religious tourism in the area under investigation. Below is a detailed

study of the same.

Table No .1: Tourist Visited at Bahubali

from Different Part of India

Sr.No. State District |Tourist| Percentage

1 Maharashtra | Kolhapur 45 34.35

2 Maharashtra Sangli 32 24.42

3 Maharashtra Satara 10 7.63

4 Maharashtra Pune 12 9.16

5 Maharashtra | Mumbai 05 3.81

6 Karnataka Begavi 20 3.22

7 Karnataka Dharwad 07 15.26
Total 131 100

Stations

Source- Field Work

According to the above table, the Kolhapur district is home to a higher percentage of

religious tourists, which is 34.35 % of tourists, came from there. Sangli, the second district,

accounted for 24.42 % of all visitors to the Khidrapur temple. With 18.48 % of visitors coming

from Karnataka, it's a well-known Hindus Lord Shiva’s pilgrimage site in Kolhapur. From

Mumbai and Pune district there are coming tourist i.e. 13 % during festivals, a large number of

visitors travel to Khidrapur Center from all across India and the districts of Maharashtra.

Table No.2: Purpose Wise Classification of Tourists

Zw
gl & w N »E X

Purpose

7 Religious
Educational

= Entertainment
# With Friends

Other

Source: - Field Work

The table no. 2 indicates why tourists
come to Khidrapur. It has been noted that
67.93 % of visitors to Khidrapur do so for
religious reasons. 12.97 % people arrive for
educational purpose from schools and other
institutions.

educational Approximately

9.16% of tourists arrive for entertainment purposes, with the rest visitors having other intentions.

We've noticed that more people come to Khidrapur exclusively for religious reasons.

Table No.3: Age-Group Wise Classification of Tourists

Sr. No. Age-Group

Male

Female Total Percentage

1 Below-15 years

08

09 17

12.97
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2 15-30 years 15 20 35 26.71
3 30-45 years 09 08 17 12.97
4 Above 45years 17 45 62 47.32
Total 49 82 131 100
80 -
g 601
3 401 \
N o . 4
0
Below-15 years 15-30 years 30-45 years Above 45years Age Group

table no.3. It has indicated that, 12.97 % tourist age is below 15 years. We have observed that,
26.71 % visitors are 15 to 30 years ages. It has been noted that 12.97 % of visitors to Khidrapur
are between the ages of 30 and 45. Approximately 47.32 % of visitors are between the ages of 15

and 30 and older than 45. The data indicates that the majority of visitors to Khidrapur are above

Source- Field Work
The age range of the tourists who visited Khidrapur is displayed in the accompanying

the age of forty five.
Table No.4: Income Wise Classification of Tourists
Sr. No. Monthly Income group Tourist Percentage
1 Unemployed/ House maker 52 39.69
2 Income Below 10000 07 5.34
3 10000-15000 35 26.71
4 15000-20000 14 10.68
5 More than 20000 23 17.55
Total 131 100
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Source- Field Work

This investigation has shown that there is a favorable correlation between the condition
of the economy and tourism. Since tourism is impossible without money, money is a crucial
component in the development of tourist destinations. According to Table No. 4, 39.69 % visitors
are unemployed or house makers. It has noted that, 5.34 % of visitors come from families with
incomes under 10000 rupees. More than 25% of visitors are from the higher income bracket,
defined as those with monthly incomes between 10000 to 15000 rupees. Approximately 10.68 %
of visitors came from the income bracket of 15,000-20,000 rupees. It has indicated that 17.55 %

visitors came from income of more than 20000 rupees.

Table No 5: Problems of Tourists in Khidrapur

Sr. No. Problems Tourist Percentage
1 Transport and communication 115 87.78
2 Lodging 41 31.29
3 Food/ Meal 105 80.15
4 Sanitation Facility 75 57.25
4 Other 10 7.63
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Although the Khidrapur Trust and other private organizations offer a great deal of services
to travelers, there are several issues. Many visitors to this center deal with a variety of issues. The
two biggest issues are those transportation and communication. Approximately 87.78% of
tourists have experienced transportation-related issues due to a scarcity of automobiles and bad
road conditions, making driving extremely difficult. About 31.29% of visitors have trouble
finding a place to stay. There are hotels available, but it is a relatively small facility, and there
are no other private housing options nearby. Approximately 80.15% of tourists have experienced
dietary difficulties. It has noted that, 57.25% tourist indicated sanitation problems. The amenities
that are offered do not meet the needs of visitors to Khidrapur Center.

CONCLUSION:

One of the Jain holy temples in the Kolhapur district is called Khidrapur. Due to its Hindu
religious background, and agricultural plain area, it has the potential to become one of
Maharashtra's most popular tourist destinations in India. It has been noted that the majority of
visitors come from Maharashtra, as well as other parts of India. The majority of visitors to
Khidrapur did so for religious reasons. The majority of visitors to Khidrapur are in the working
age range. Transportation, lodging, roads, health, sanitation, security, and other issues are present.
While certain facilities are offered, tourists are not satisfied with them. If these issues are
resolved, this location has the potential to grow significantly and earn international recognition

in India.
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MYGRT -

AOERAT &afed Siaard foRfeear yRar &1 @#H0r giar
AGVHST FHTT g AN g AR TR SId Ao A FET
T BhodlHes EY MO IMa I Hied o’ A gidd I AHDS
HRITTANTh o7 Feurm fFAToT gl
e THATOT BUIAT Fa=IraT I U T HOId JaTdds] g
fQogdlc FAYHR HAT IS AT NI HIOT 9Tk 1. ATATST
dierdl fIdg &vd AT Ha [degdlec d@uaar A9 geud!
HEIRANcIh &gel  HfddedT STdld. @l Feudl fhdl ol 31#Hed
HOTATT d e=arel fdogare el oiadid § 3HeIqel Getid arase sferdel
HEAT NI ol SE[d S 3ed ¢ QT M 307 FEr Npieed
SR 0T IS 3R, AT el G Foanfavda A et
qifgel. 3edT 0T T hoard BT B Q9T YaeATaad e R
FIATd GHTTAT ST ATSUIR lTeld. JITaRoTdl gIURT g1 g SieTicieh
Wﬁﬂﬁa@ﬁﬁmk’ch HgcaTaT AYT 3.1 Soledl TATGIUmaEY
FHEr Jom=r O Rl afdsy @t @15 aehd AL gataRonar
IHTell YGYUT § Ush Hgcdld hRUT 31§, FUL $00% ollhlHEd Hhu=dril
Q7Y fdegdre ATquaAfawi= Sefcdl Siell darfigsl #g0Tel AT STolel
HERT theholl SIUTR G & YIRTST WG BIOTR SIS 30T 3Tl HR
g2 200 % “FITE HRA” BSdl.
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YEATIAT -

HIUTETAT Soifead Siiddd  foRfatiear gerar et fa#Avr
glcl ABTHENS FRT 8T AT T IR JeT Sl T 3¢ HeRT
T’ hehedIHAs BT JMOT g I Higd o’ ASC glad 9T AHDS
HRTATATIS g AT giard.  ared 3NN TA0T, TR 3qeretrdr
g B Sliaerd YT A A AhHETT IAFTS dlg oleTell 37Te.
CATHS dTecdl AlhHEASRIaT 3feich YT AT 813 ofleTel. AT AT
BIUTRT ST Gl YohRAT 3L §) Gad%T ekl R) Uod®T haR]

TA®Y HTRT g AU AT U YA 3. J9T A
AT ST YeNUT g AT 9T 3 TATIT FIAEHS AT g,
SITTSTAT HeAch AGAd MBI Shelell Ha  STAT  FOITATST AR
FHARAT AT AR, HAT JFR  FIRT Tk Feed dl SMBSUT IT qeerdrar
TS &hell ST AR SRUT AT YeUdld ATl FREAH °idesh 3.
AU SYAEUTTe] HIOATHTST TehlfcHeh eiardm faeprd aluam=ll I’
HEHT g, ALY M HUAT  UeHd dla] IishaT kel ITdld
YA 9 geeh AITed O IARA FHa=grdl A1 HIVIATS Fa=gr)
SIGEUTY U1 AT ARAT YihITaT AB TV IRST Mg, ha-grdr
fdegdic SMquaATRAT 3eldh YSUdl 3ed. AT Hlel Hgcdredl Yeud
QYA IRd S8 A FUEE WA dIX IO, GBS Glefel o,
SATATAAT OV, TR ITH TIR 0T, TS aEal Goara o,
3ear 30T AT g BT BT ARG SqaEATd=l STl
FIIR GRTAT ST HISUIR sAleld.  3edl ha-gdiaed 9l Urdlol,
HSNITSATH &S, HadpolTal FHTRT, TIHS oe] YT HAEA Bl R
HRSAT FAAHEY TG, Tellieceh, Ul , HIS & HTd gqrar AT
glcl. 3TedTel e T § EAT oldd Uiigal. Yed HA FgUlaid
Fa-ard! fdegdic AEuATAT Y07 [99R. o drT OTelduar JATOT ST
O, HIAT dGAUl, BTl TBUT ATaol, Hdolloleh Faeoadl Hed SOl
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EATST 3MA0T E@arRll Fel asdl Sfdedar diigeld. Fgureld Tollieeeh
fOeredr=n araX ersell WIfgs, a&q o hepel o Sl AT Yogl aro’oedl
qifgeld, aToRT 3MOT thehl Udeil aToRT TOT Yol aToRT 3Rl {aa orged
ARl AT 3720 3eAeh AT AT Bl el

JATGROMET EIUTRT B &SP TR Sgafdd 3aT U
HAgcarar fawg 3. AT o A Irax e’ @relr 3T g SRy
AT FACAT T IRWCHED 38 AT &l gl I, A0 SHeled
JHROTHEY FElgr Jom=ar e Ref #fasy areg giF eashd =g,
U ATl YeNUT § Teh Hgcard $hRUT 3Tg.

3EH -
?) Pl fdegare el oardy gageed fohcdl ok SETT 3ed &
GO T [ AHAITHEN gAMasA=l Syl A& shor,
) FAAr Fegare T JhA F AGUIR IeHaUTT  FHEA
STTofd &% Cor.
3) 30T ¥ Hehel o ST TATAT YordTH Iam Adr & ATfgel
¥) FIATdl I fdegdic oaur fohdl IRGIT 3Te AT I Slieplelm
Id g FAYHS VIR YSNUT FTEl JHTOTT T Al =gra.
HATET -
?) qUT hloeTqY Aol ITTTH Ul AT FAHAA HleglqL Aol
hEHATS! AT HETRT 33U FUAMETS foias ahel.
?) FEHATSI qUT Fealdl AT FOT AT AHedd ddeT Yo
el I 0T HATSA g,
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weMYe FAUHr -
31) AR Hhere -
hEHATS! TRELCHS HAATT [degare AT FhR oraell

ST &7 fawdl 31T HIUATHRCAT HEHATST TRERTATS 8o FEalAr Feaa
A TaA: TIR FHoledT IqEedr A Ul Fedh Fealdied dleh
FaAr fdegdiec AT JhR AT, el T Fehl FHERT BT FIAT F,
AT EEMST A I, FIRT 3USITAR hepel el IR A1HS JITAT Jigsiia
AT EI,HIE TE (FERT) T o thebell TN AR AT 1,

Arfed faedwor -
ITEECAR Hehiold sholedl HIfgaTd Tleilel 3GURMTAR
TFHETON e AT TTWRIVUT HIuATT 3To.
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el 3MpcALY  eifdedT FATD b3 % HEd Tl g Fohl HTT daTdaTesl
Froddrd. 3T 9 % cgglq & T Thad HIdddid.

o T FE INST Fel AT INA T dIR FOAITATA=T 38719 -

HEgd dar &R
HEgd IR o #OR

el IMpAHALY cNTdeTT FHATD 2.9 % FEollell Hekel eIl FHeRT A
&l T INGeT Tl TR AT T Sehrd 0.9 % olieh I1 Tl Arfgeh
3 SHIST I W FgULA aTR I TRl

o FEATE AT Aegare AEUIES yaeTdT FEaram A -

¥ 3reeTeler ateh
L preNicicicy
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el IThIAEd SHfacar Jaor .9 % FHEale FHaardr Iy fdegdre
AGUIATATST TcIelTel 3ed. 90T 20.8 % TIEIEd SIFd f[9aR &d

ATENT.
o FIAHS FIUTA W 3GHAATT ¢ AT FAOAT Fgarar JATH -

M rfgely 3o
B gy agom

A HHANAT eATdedT FATT bs % Feaiell HedHS HIOTd AT
3eHadld ¢ Afgd e 90T 3Tsfelel 9 % olleh AT AMGAHIN dfad
37Ted.

o FE FEAHYA THG I fearq aeq daR gara It #rfeeh
3¢ forar ardr fawian sream -
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HRHIF g€ 7 dAqUIR

a

Multidisciplinary Approach ITowards Indian Knowledge System



el IMhAHALY SAfTeTT JATT 3.9 % Fediel ThIq YA fehrg a&]
Sedar Idd § Afed Q. d I AT aF TIR el grar 39190
AT § AT 3Tl 3¢I. CAlEeshedT hel AT 3YTNET S ATTUATHTS!
forar A IR oIS g, 9o ATIeeN 6b.9 % ollehisll 37SfsT
TS A 3T ol dad Ml Il aiR & b aAlglcd
qRUTHAT T eThet feeam Sirdra.

HTEI AT UCRMEN YIgdd o gl AR Uigdd dAlel IRUTAT SHeT
TEATAT SISl thehell STAl. 3USATAN Teholell el HIdeh 3¢ 3 dred
IraT eI hell 3T 3@ QT 3ol fF goo % FEdlell 3TSIR
Clehelell TR ©Ideh 3g & HAlld 3@ 90T gl A fSshof 3rsfTar
TR AT 3USAT Eehell STl IROUTHAT dfel IR 3rEazo feged
3TedT.
fasay -

BT ABI(cHeT  HEAAST IR Fgardr w1 degare
crguaTed] AN A el IHAT 38 feET el A, s
FCAAEY el T FHT FRT ST ATdad AR <AHS NedT FHa=arar
Td FgUA TR Il Al AL T ol T Tehd cheloll ekl Herd Heholl
ST, e Heaqdd TSl WY Aehd o oleh HeRT el IMSId Scllel
quT gl ?gdlqéd el ST Ad ATIHS FeRT TSR Behel AT
AT FHIAER ST g ARMET WigHT 813el T el IHHAVT G M.
3USITAY TTeholell ol Olde Mg & AT IRITdTel allehlell HAllgd 3¢ 90T
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3T HTIRT WS HEA AT TYA .9 % Fgd Td TR AT TR
€6.9 % FEd ABIHTAT FHTRT kel ST,

FAAHS HIOTT AT GAT & b8 % Fealell AT 38 0T 9%
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T TUK 3.9 % FaTdlel dlleh TR FIITIRGT fThIq TE TAadId.
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ABSTRACT :

The rapid increase in drug resistant infections has presented a serious challenge to
antimicrobial therapies. Use of antimicrobial peptides can be a great step to face this challenge as
antimicrobial peptides leads bacteria to develop low or no resistance. These proteins have broad
activity directly kill bacteria, yeast, fungi, viruses and even cancerous cells. Most AMPs shows
bactericidal activity by interacting with cell membrane leading to lysis of cell. In this project, we
have aimed to isolate & characterize AMPs from microorganism isolated from different soils.
Total 10 isolates were obtained. Out of 10, one organism was potent. This one organism was
examined for it’s ability to produce AMP. The antimicrobial activity of AMP against Gram
positive & Gram negative target organisms were studied & results were concluded.

Keywords
Antimicrobial peptides, antimicrobial therapy, drug rersistant infections , bactericidal
activity ,host defense peptides
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INTRODUCTION

The rapid increase in drug resistant infections is emerging a serious challenge to
antimicrobial treatments. The failure of most powerful antibiotics to kill "superbugs” cleary
indicates need to introduce other new control agents. (1) Antimicrobial peptides (AMPs) have

shown great promise because use of AMPs leads bacteria to develop low or no resistance.

AMPs also known as host defense peptides are conserved molecules found in organisms
ranging from prokaryotes to humans(7). AMPs are critical components of host innate immune
system that serve as endogenous antibiotics(10). These proteins have broad activity directly Kill
bacteria, yeast, fungi, viruses and even cancerous cells.(1)(9)(12)

The mechanisms of action of AMPs are diverse and in some cases specific. Most AMPS
appear to exert their bactericidal activity by interacting with negatively charged bacterial
membrane through electrostatic interactions and then forming pores into the cytoplasmic
membranes which leads to bacterial cell lysis (3)(5). AMPs permeabilize microbial cytoplasmic
membrane with increasing severity with time. AMPs can dissipate electrochemical gradient
across microbial plasma membranes within a few seconds of addition. Thus, AMPs are able to
rapidly pass through thick peptidoglycan layer of Gram positive and the lipopolysaccharide layer
of Gram negative bacteria. AMPs interact with cytoplasmic membrane first and then accumulate
intracellularly where they block critical cellular processes such as inhibition of protein/nucleic
acid synthesis and disruption of enzymatic/protein activity. In addition to direct killing of
microbes, AMPs also activate immune cells( 11) resulting in enhanced microbial killing and
control of inflammation. Most AMPs have shown to interact with innate immune system, there is
evidence that they are also involved in modulation of adaptive immune system. Exact
mechanisms are not well understood, however, some have shown that AMPs may act as vaccine

adjuvants.

In this project, we have aimed to isolate and characterize AMPs from micro-organisms
isolated from soil. The total number of isolates obtained from soils of various places were 10 out
of which one organism was potent and thus, it is examined for its ability to produce AMP. Then,
antimicrobial activity of isolated AMP against Gram positive and Gram negative target

organisms were studied and results were concluded as per observations.
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MATERIAL AND METHODS :-

1] Isolation of AMP producing micro-organisms from soil:

a) Enrichment of AMP producing organisms

For isolation of organism, 2 gm of soil sample was enriched in Czapek Dox medium containing
0.3% NaNOs, 0.1% K;HPO4, 0.05% KCI, 0.05% MgSO4, AND 0.001% FeSO4 (4).60 hours
incubation of this medium was done at shaking condition.

b) Screening of AMP producing organisms :

The enriched sample was serially diluted up to 10 dilutions. The dilutions as well as stock
sample were spread on Czapek Dox agar containing 0.05% yeast extract and incubated for 72
hours.

c) Isolation of AMP producing organisms :

Well isolated dominant colonies were streaked on nutrient agar slants, incubated and refrigerated

for further use.

2] Screening of isolated organisms for production of AMPs:

Screening was done by using one Gram positive (Bacillus subtilis NCIM 2635) and one Gram
negative (E. coli NCIM 2832) as test organisms. Seeded nutrient agar(4) containing test
organisms were cross streaked with organisms isolated from primary screening followed by

incubation for 48 hours.(4)

3] Antimicrobial activity of AMP:

For the isolated organism, antimicrobial activity was performed by time scaling using Mueller
Hinton broth. The activity was carried out for 12 hours at the interval of 1 hour. The test
organisms used for antimicrobial activity were Bacillus subtilis NCIM 2635 and E. coli NCIM
2832. The sample withdrawn at each one hour time interval was centrifuged at 8000 rpm for 10
mins and supernatant was poured into wells of seeded agar plate(4), allowed to incubate at room
temperature for 24 hours and observed for zone of inhibition.(4)

4] Purification of AMP:

On the basis of results obtained from time scaling experiment, the isolated organism was
inoculated in 3 separate flasks and incubated for 7 hours, 10 hours and 72 hours respectively and

further proceed for ammonium sulfate precipitation (4)(6) as follows. Briefly, 75 ml of sample
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from each respective inoculated flask was taken and centrifuged at 8000 rpm for 10 mins.
Supernatant was further distributed into 25 ml. Each aliquot was then saturated using 55%, 65%
and 75% concentrations of ammonium sulfate and kept for overnight in refrigerator. On next day,
these aliquots were centrifuged at 8000 rpm for 10 mins and pellet was dissolved in citrate
phosphate buffer of pH 7 (25 mM). Then, dialysis was performed.(4)

The dissolved pellet was placed in dialysis bag and then kept in citrate phosphate buffer pH 7 (25
mM) for dialysis. After dialysis, these samples were monitored for antimicrobial activity and
tested again using Bacillus subtilis NCIM2635 and E. coli NCIM 2832 as test organisms on

Mueller Hinton agar medium.

5) Effect of pH on antimicrobial activity:
a) The antimicrobial activity was tested using different pH buffers-
i) Citrate-phosphate buffer of pH 4 (25 mM)-acidic buffer

ii) Glycine NaOH buffer of pH 8.6 (25 mM)-basic buffer

1 ml of each respective buffer + 1 ml of sample obtained after completion of dialysis was mixed
together and incubated in refrigerator for 2 hours. After 2 hours, the antimicrobial activity was
tested using Mueller Hinton agar and Bacillus subtilis NCIM 2635 and E. coli NCIM 2832 as
test organisms.(4)

b) As per results, Mueller Hinton broth having acidic pH (4) was prepared and a loopful of
isolated organism was inoculated into it and incubated overnight at shaking condition.

c) The same process was repeated using neutral pH Mueller Hinton broth.

RESULTS AND DISCUSSION
1] Isolation of AMP producing micro-organisms from soil:
Growth was observed on the nutrient agar plate and two dominant well isolated colonies from

each plate were marked and streaked on nutrient agar slant for further use (10 organisms).( Fig.1)
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Fig. 1 - Isolated Organisms

2] Screening of isolated organisms for production of AMPs:

The cross streaked seeded agar plates were observed for zone of inhibition around the cross.
Such zones were shown by seven organisms, out of which one was dominant as compared to
others, and hence, was selected for testing antimicrobial activity further. The organism may be
producing AMP which acts on test organism E.coli, so zone of inhibition was observed around
the cross. (Fig.2)

Fig.2 - Screening of organisms for production of AMP
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3] Antimicrobial activity of AMP:
After performing time scaling, results were observed in form of prominent zones on the 7th hour,
10th hour and 72 hour plates against test organism E.coli. It can be concluded that the organism

shows maximum antimicrobial activity at 7th, 10th and 72th hour.(Table No. 1)

Sr. No. Activity Checked after time interval Zone of inhibition in mm
1 7 15
2 12 -
3 72 -

Table 1 : Antimicrobial activity of AMP

4] Purification of AMP:

a) Ammonium sulfate precipitation:

After precipitation overnight, the precipitate was observed and this precipitate showed the
antimicrobial activity. Hence, it can be concluded that the precipitate may contain proteins
(AMP).

b) Dialysis

After dialysis, concentrated protein was obtained. On testing antimicrobial activity of this
concentrated protein, results were obtained only on 7th hour seeded Mueller Hinton agar plates(6)
against E.coli at ammonium sulfate concentrations of 55%, 65% as well as 75%.

5] Effect of pH on antimicrobial activity:

a) Out of the two buffers employing different pH conditions, results were obtained on the
Mueller Hinton plates containing sample+ citrate-phosphate (acidic condition) against test
organism E. coli. So, it can be concluded that the isolated microorganism may produce cationic
nature AMP or antimicrobial proteins.

b) When Mueller Hinton broth having acidic pH was inoculated with test organisms no
antimicrobial activity was not observed against any organism.

c) But when the same process was repeated with Mueller Hinton broth having neutral pH

prominent antimicrobial activity was observed.
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This indicated that the isolated protein/AMP shows optimum activity at neutral pH but not at
acidic pH. (Fig.3)

Fig. 3 : Agar plate containing Sample along with different pH buffers

CONCLUSION:
From this study it is concluded that:
« Soil ecological samples contain various microbial species having potential of producing
antimicrobial peptides.
e The isolated organism produces antimicrobial peptide (AMP).
e The AMP shows optimum activity at neutral pH, and is also active at acidic pH but the

results are fluctuating.
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ABSTRACT

Microbial exopolysachharides (EPS) are produced by several bacteria and fungi under
adverse conditions of environment. Over the years, scientists have also discovered multifarious
uses forthem in food, pharmaceutical, petroleum and other industries. The EPS from lactic acid
bacteria (LAB) today constitute the most widely used EPS in the food industry as they are
already accepted as GRAS. However several other microorganisms are also being looked at
today and archaea are among the front runners as many members of the halophiles and

thermophiles are known to produce copious amount of EPS.

In this paper, we report the production and characterization of an EPS from extremely
haloalkaliphilic Arcaeon Natrialba wudunaoensis SSBJUP-5. Isolated from the famous alkaline
Lonar lake, this strain began producing the EPS in a glucose containing medium from the 9" day
to reach a maximum yield of 2.4mg/ml on the 15" day. This yield was higher than the one it gave

in a non glucose containing medium.

Hydrolysis and chromatographic analysis revealed the polysachharide to consist mainly of
glucose and fructose. Rheological studies of the EPS solutions were also carried out and the
viscosity found to be unaffected by extremes of pH, temperature and salt concentrations

indicated its suitability for several industrial and other applications.
Keywords: Exopolysachharides, Archea, Natrialba, Viscosity
INTRODUCTION

Bacterial growth is often accompanied by the production of exopolysaccharides (EPS),
which have important ecological and physiological functions. Increasing interest is being
generated in the study of these molecules because of their wide applications in food,

pharmaceuticals, petroleum and other industries.

Polysaccharides derived from plants and seaweed has been in use for thousands of years.
Gum Arabic was a component of embalming fluids used by the ancient Egyptians and red
seaweed were cooked by the Chinese during the time of Confucius to produce a gel which was

then flavored and sweetened.
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Large scale utilization of plant gums and seaweed gums, such as algin and development
of economical processes for the seaweed gum began in the 1920's. Since that time other natural
sources have been developed such as guar and locust bean. Also, chemical modifications of

starch and cellulose have been successful in producing water soluble gums (J. Mata, 2006).

In the continuing search for novel, natural, water soluble polysaccharides, particular
attention has been directed in recent years to the production of extracellular polysaccharides of

microorganisms.

CHEMICAL NATURE OF POLYSACCHARIDE

In terms of chemical composition, polysaccharides may be divided into two principal groups as-
1. Homopolysaccharides

2. Heteropolysaccharides

1. Homopolysaccharides

Large numbers of microorganisms produce extracellular polysaccharides which are
polysaccharides containing only one type of sugar residue. Among the best studied of these
polysaccharides are glucans which are formed, often in copious amounts, in culture of species of
Leuconostoc and Pediococcus. These glucans, which are branched molecules with predominantly
a-1,6 and some a-1,3 and a-1,4 linkages, have been commercially used as blood plasma

extenders.
2. Heteropolysaccharides

Most of the microbial polysaccharides contain more than one type of sugar residues are
caleed as heteropolysaccharides. Representatives from all of the major groups of microorganisms
produce extracellular heteropolysaccharides. The bacterium Pseudomonas aeruginosa for
example, secretes an acidic polysaccharides that contains D-glucose, D-mannose, L-rhamnose
and D-glucoronic acid residues. Yeasts of genus Cryptococcus characteristically form capsules
and that produced by Cryptococcus laurentii contains D-mannose, L-xylose and D-glucuronic
acid residues. Algal mucilage also frequently contains glucose and xylose as the main constituent

sugars.
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The bulk of all carbohydrates in nature exist in the form of polysaccharides.
Microorganisms produce polysaccharides of three distinct types: extracellular, structural and

intracellular storage forms.
The extracellular polysaccharides can be further classified into:

(a) Capsules, those are integral with the cell wall, as well as structurally demonstrable

microcapsules.

(b) Loose slime components that accumulate in large quantities outside the cell wall then

diffusing into the culture medium.

During growth, these extracellular polysaccharides contribute a gummy texture to

bacterial colonies on a solid medium or cause increased viscosity in a liquid medium.

The capsular component can be separated from the amorphous loose slime by
centrifugation. The slime formers may produce slime in large quantities and in some cases the
viscosity becomes so great that a liquid culture remains in place when the culture flak in

inverted. The slime polysaccharides can be recovered in large quantities in the culture fluids.
Microbial Polysaccharide

Extracellular polysaccharides (EPS) produced by genera such as Klebsiella and
Streptococcus have been well characterized for a number of species. In addition to this, many
Pseudomonas species such as Pseudomonas atlantica form polymers (Heisch, 1990). Some other
bacterial strains that have also been reported to produce slime is Acetobacter xylinum, a Gram
negative bacterium characterized by its capability to synthesize many complex
exopolysaccharides with the principal one being named acetan. Propionibacteria are also
reported to synthesize polysaccharide during lactose fermentation. This polysaccharide mainly
contains metabolites such as glucose and galactose. Microbial polysaccharides with important
mechanical properties have a significant impact in commercial applications (Nicolaus, 1999).
For example, xanthan gum is an anionic polysaccharide produced by the bacterium Xanthomonas
campestris. Because of its high viscosity the Pseudomonas polysaccharide has theological
properties over a wide range of temperature and pH. It is commonly used as thickening agent in

food products, for motility control in several tertiary oil recoveries, in petroleum drilling fluids
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and in the pharmaceuticals and cosmetics industries, Aureobasidium pullulans is cultivated on a

industrial scale for the production of useful polysaccharide.
Importance Of Bacterial Exopolysaccharides

Xanthomonas campestris is a bacterium originally isolated from plant. It produces viscid

or gummy colonies on agar medium (Breed and Along, 1957)

Xanthan gum is one of the most extensively investigated polysaccharides of high
molecular weight and natural polysaccharides containing D-glucose, D-mannose, D-glucuronic
acid and acetic acid. Xanthan gum has many industrial applications such as in textile printing and
dyeing, ceramic glazes, slurry explosives. Other applications are in foods such as pastry fillings,

sauces and gravies, dairy products and it has agricultural application also.

It has major applications as Blood plasma extender (Gronwall, 1957), oil well drilling
(Owen, 1950) and Iron-Dextran complex.

In the food industry, many polysaccharides are used as thickeners or viscosifiers,
stabilizing or emulsifying agents, and as gelling and water binding agents or texturizers
(Sutherland, 1986). The majority of these additives are of plant origin, for instance starch, locust
bean gum, guar gum and alginate. Xanthan gum is the only approved microbial polysaccharide
produced by Xanthomonascampestris, a phytopahogenic, non-GRAS (Generally recognised as
safe) bacterium. In addition, most of the plant carbohydrates used are chemically modified to

remove their rheological properties (Roller and Dea, 1992) their use is the European Union.

Exopolysaccharides from lactic acid bacteria can be subdivided into three groups; ce-
glucans mainly composed of a-1,6-linked and 1,3-linked glucose residues, namely dextrans
(Leuconostocmesenterides  subsp.  Mesenterides and Leuconostocmesenterides — subsp.
dextranicum) andpmutans (Streptococcus mutans and Streptococcus subrinus); (ii) fructans
mainly composed of cc-2,6-linked fructose molecules, such as levan (Streptococcus salivarious);
(iii) heteropolysaccharides produced by mesophilic (Lactobacillus lactis subsp. lactis and
Lactobacillus lactis subsp. cremoris and thermophilic (Lactobacillus
delbreuckiisubsp.bulgaricans, Lacthelveticus and Streptococcus thermophilus lactic acid bacteria
(Cerning, 1990). The latter group of exopolysaccharides has not yet been studied in much detail

(Cerning. 1995). However, they play an important role in the theology, texture and mouth feel of
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fermented milk drinks (Cerning, 1990). For instance, the creamy, smooth texture is one aspect of
the quality of yoghurt that seems to be determined by the ability of yoghurt bacteria to produce
exopolysaccharides. In addition some exopolysaccharides may contribute to human health, either
as a non-digestible, food fraction (Gibson and Roberfroid, 1995), or because of their antitumor
activity (Oda et al 1983).

Commercially Produced Polysaccharide

The first microbial polysaccharide to be commercialized was dextran. Microbial
polysaccharide that has reached and maintained large scale commercial production is xanthan
gum, the polysaccharide produced by the bacterium Xanthomonas campestris. Suttan and
Kiluam (1970) determined that the chemical components of xanthan gum remained the same

even when produced by industrial type fermentation.
Polysaccharide from Halophiles:

In the last few vyears, there has been an increased interest on extremophilic
microorganisms as extracellular polysaccharide (EPS) producers. Extreme environments are
proving to be a valuable source of microorganisms that secrete interesting new molecules,
including exopolysaccharides. Halophilic bacteria are such extremophiles and the properties of
their extracellular polysaccharides seem to offer numerous applications in various fields of

industry (Margesin and Schinner, 2001).

MATERIAL AND METHODS
1) Studies on extracellular polysaccharide production

The the laboratory strain of Natrialbawudunaoensis was cultivated and maintained in

specific haloalkaliphilie media at 40°C. The cultivation was continued for 12 to 16 days.

The EPS was then purified by solvent extaction method. The broth was centrifuged at
10000 rpm for 20 min. Supernatant was taken and to that two volumes of ice cold ethanol were
added drop by drop, with stirring. The alcoholic solution;kept at freezing temperature overnight,
was centrifuged for 30 min at 15000 rpm. The pellet was then taken in ethanol in an evaporating
dish and dried at 40°C to constant weight (Moral A.D., 2003).
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I1] Characterization of EPS

A) The polysaccharide produced by the isolate was characterized by the general test of
carbohydrates including the Molisch, Benedict and chromatographic analysis desercibed by

Jayaraman (J. Jayaraman) was performed.
B) Acid hydrolysis of EPS

The EPS was subjected to acid hydrolysis by addition of 2N HCL and boiling for 2 hours.
Samples of the hydrolyzed exopolysaccharide solutions were subjected to thin layer

chromatographic analysis.
C) Rheological Studies

The viscosity of the purified polysaccharide was determined by Bohlin CSR 10

rheometer using distilled water as standard.

The flow behaviour was determined in aqueous EPS solutions. The influence of
temperature was determined at 25, 35, 45 and 55°C in 0.5% w/v solution. The effect of raising
the temperature of solution from 25°C to 70°C and 90°C and then allowing it to cool down to
25°C was determined. The effect of pH was tested by dissolving the EPS in distilled water (pH-
7.0) and then acidifying with IN HCL or alkalinizing with IN NaOH to produce a range from 3 to
12. To test the effect of variable salt concentration on viscosity, the EPS was suspended in
(1%w/v) increasing 2 fold concentrations of NaCl (up to 30%) (Moral, 2003)

D) Chromatographic analysis:

40% silica gel was prepared, and slurry was the dragged manually on clean glass plates
applying uniform pressure. The plates were activated in hot air oven ay 105°C for half an hour.
The sample was applied to silica gel G plates and developed with Ethyl acetate-Isopropanol-
water-pyridine (26:14:7:2 v/v). For detection of sugars, plates were sprayed with aniline diphenyl
amine. All the sugars are visualized by further heating in hot air oven for few minutes

(Jayaraman, 2000).
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I11) Cultural and Morphological characterization of the Isolate:-
(a) Cultural characters

The cultural characterization of the isolate was done using standard methods as described

by Bergey's Manual of Systematic Bacteriology.
(b) Morphological Characters
1) Gram nature

i) Fresh suspension of the culture was prepared to study Gram nature by Hucker and Conn
(1923) modified Gram staining method.

i) KOH Method:

Non-staining KOH method was performed by placing a drop of 3% aqueous KOH on a
slide. Using a sterile loop a visible amount of bacterial growth from an agar, culture was
transferred to the KOH drop. The cells and KOH were mixed thoroughly on the slide with the
wire loop that was then lifted slowly and observed for the stringiness that indicates a Gram

negative culture whereas the absence of stringiness denotes Gram positive nature.

2) Motility

Motility was done by hanging drop technique.

IV) Characterisation of the isolate

The isolate was studied for its different biochemical characteristics which includes tests like
(A) Carbohydrate Fermentation Test

Utilization of carbohydrates was studied for testing the ability of organism to utilize
carbohydrates as carbon and energy source. Test was carried out using haloalkaliphilic medium
excluding trisodium citrate and 1% solution of carbohydrate like glucose, lactose, fructose,
sucrose, mannitol, arabinose with Andrades indicator were used. A loopful suspension was
inoculated in sugar broth tubes containing respective sugars. The tubes were incubated at 40°C
for 12 days. The colour change of medium from yellow to pink will indicate the positive test for

carbohydrate fermentation.
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(B) Various enzyme production studies
The enzymatic properties of the isolates were studied by using standard procedures.
a) Catalase test:

A loopful of growth of was dipped in 10% w/v hydrogen peroxide and observed for

evolution of gas bubbles as a positive catalase test.
b) Oxidase test:

A filter paper strip soaked with freshly prepaired 1% solution of oxidase reagent (Tetra
methyl p phenylene diamine dihydrochloride) was rubbed with growth of isolate taken by means
of glass rod and observed for the appearnce of deep blue color on the strip to indicate positive
reaction (Atlas, 1993)

c) Amylase activity:

Loopful suspension of isolate was spot inoculated on sterile specific haloalkaliphilic agar

medium with 2% starch. The plate was incubated at 40°C for 12 to 16 days.

Then growth was exposed to iodine vapours to detect zones of starch hydrolysis within

the blue black background around the colony indicating amylase activity (Harrigan, 1976)
d) Gelatinase activity:

Loopful suspension of isolate was spot inoculated on plate containing specific

haloalkaliphilic agar medium containing 1% gelatin and incubated at 40°C for 12 to 16 days.

After incubation the plates were flooded with Frazier's reagent (Harrigan, 1976). and

observed for zone of hydrolysis around the colonies against an opaque background.
RESULTS AND DISCUSSION
Purification of halophilic bacteria:

Purification of the laboratory culture was done on haloalkaliphilic medium supplemented
with glucose. Its colonial and morphological characters are presented in Table 1. The strain was
Gram negative, non-motile and its colonies were all mucoid. All the colonies were circular and

showed a pinkish orange colour with copious slime production.
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The isolate was cultivated in specific sterile haloalkaliphilic medium supplemented with

glucose. The isolate is seen to be high EPS producing. These results are depicted in Table 1.

loalkaliphilic mediu

Characterization of EPS:

The Molisch test confirmed that the slime produced by the isolate was indeed a
polysaccharide. Anthrone and Benedict tests were found to be negative.

The EPS sample was hydrolyzed by standard method and subjected to chromatographic.
Results of this analysis when compared with standard relative factor to suspect clearly that the

EPS produced by isolate in simple halophilic medium and MY medium was containig Fructose.

Table 1: Analysis of polysachharide by gravimetric method

Medium Used EPS (gm)
SH Medium 5.0
MY Medium 4.8

The EPS produced in two different haloalkaliphilic medium is shown in table no.1 on the

dry weight basis.
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Table: 2 Characterization of EPS

Result of general tests for carbohydrates

MOLISH TEST ANTHRONE TEST | STARCH TEST BENEDICTS
TEST

+ - + -

Key: (+)= Positive
(- )= negative

General tests of carbohydrate for EPS sample was studied and results are shown in table

no.2, where starch and Molish's test showed positive results.

Table 3: Results of chromatographic analysis

SUGAR STANAD Rf VALUE
Ribose 0.66
Xylose 0.28
Galactose 0.12
Fructose 0.36
Mannose 0.24
Glucose 0.58
Arabinose 0.68
SH medium 0.38
MY medium 0.41

The obtained Rf value of hydrolyzed EPS sample of the isolate in two different
haloalkaliphilic medium when compared with standard Rf values of the sugars, suspected to

show sugars as shown in table no. 4A and 4B.
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Table 4: Rheological studies

A] Effect of pH on viscosity of EPS:

pH Viscosity
TEST CONTROL FINAL
3 0.125 0.035 0.090
4 0.135 0.050 0.085
5 0.146 0.059 0.087
6 0.157 0.067 0.090
7 0.181 0.091 0.090
8 0.186 0.100 0.086
9 0.440 0.378 0.062
10 0.521 0.451 0.070
11 0.101 0.025 0.076
12 0.113 0.033 0.800

The effect of pH on viscosity of EPS sample showed variable results which are depicted in 4A.

B] Effect of salt concentration on viscosity of EPS:

Salt Concentration Viscosity (X107%)
Test Control Final
2 0.25 0.17 0.08
4 0.43 0.34 0.09
6 0.62 0.52 0.10
8 0.79 0.73 0.06
10 0.98 0.93 0.05
12 1.19 1.14 0.05
14 1.44 1.37 0.07
16 1.69 1.48 0.21
18 2.04 1.90 0.14
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20 2.31 2.06 0.25
22 2.58 2.62 0.04
24 3.49 2.97 0.52
26 3.81 3.36 0.45

The viscosity of exopolysachharide was found to be increased with increase in salt concentration.

C] Effect of temperature on viscosity of EPS:

Temperature (°C) | Viscosity (X107%)
40 0.34
50 0.29
60 0.26
70 0.26

The temperature affects the viscosity considerably. The results of which are depicted in the table

4C, with increase in temperature viscosity decreases.
Table 5: Biochemical analysis of the isolate Natrialba wudonaoensis SSBJUP-5

A] Results of carbohydrate utilization

Sugar Results
Glucose +
Galactose +
Lactose +
Sucrose -
Maltose +

Key: (+)= positive

(-) = negative
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B] Results of enzyematic characteristics:

Enzymatic reactions | Results
Catalase +
Oxidase +
Gelatinase +
Amylase -
Caseinas +

Key: (+)= positive

(-) = negative

CONCLUSION:

The isolate used for polysachharide production shown considerable yield in specific
haloalkaliphilic medium than MY medium. N dry weight it was found to be potent producer of
polysachharide. Chromatographic studies lead to suspect that sugar might be fructose and

glucose.

The growthof isolate was stimulated by glucose, ribose, xylose, galactose, arabinose and
maltose. Sucrose and mannitol was found to be negative. Catalase and oxidase tests were found

to be positive and starch test was negative.
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el YT AATST I - T HHATH

s g. grirel
e Uredrdsh

fadenTeic shlelel, HlegIqT (FITI)

saipatil1972@agmail.com

IMYGRT -
fasar=ar arerer FAgea Mg, HITl JHIN UTATaT 3UAIET Shell SATcll. Yorr-371=i, aarg saer

féhar FATTRAT FEAHA THA TUA IAHINT Al S, redlell oAl ATge oA
URY, &I, SR, TIeR, TAer=l, ofa9r Trehel T areiren fasT qar giar.fagaren dise
3G FEUIATA. A TIR helell SEION 3YfF FATAT IIef HEY 3ish 3mgdfees
gceh YAl araX holl 3¢, HEAT SSIRIT ASUIRAT IS UTAIHY JTAUME HTaRTeh

el qqorersy fAGUATN AFIAT FHAT I M IAHEY SHUATT JUR Tl gy

HAA Faride uerd fhddd HRegsRes e ATaegel AT e, A dIR deledl
gl 3mydfe FATeT Ui T HEACHT B, T S B, d FhaARIS g, Ireeh
g, AT @ &I § HIIAY IAH FHId eI Il YA GISTATS! FE IS d
feFaraeier Tl ISR §1F AS I ¢ SgIoN 3gdieer Farem 9+ fFafaqaor
AdeT hedTd YT RITIATT Il sTFhid BIIGT g3 Lehdl.
HET Aeq - ANl U, Igdfesh Tesh Jerd, IR 3uged.
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YEATaeT -

fagarear grer RATT SfagranRi 0T ok Gu S+t A1 317 9= arR
8T ek TdsT FgU ATEN X 37eieh 13N TSR G FIUATATS! shell STl 3ToTg! AR
Il Ieolld il fhdT ALY HRNHALY UHYCE §AWE GHA ITaET ¢ P $I
sy o § wad RAdedT Adid fFar T ARy R AT SAdd8l 3Tasd
37e. 9TeT dislell fohaT ATeTael ATHS dei Ul 319d. I TeITell Sl ALY sSicd o,

fear FEA ureTd 9Tet, A HEY THATIUIS R FISI ITell ATel 3 FEUTAT.

fagara ATl dret, AT, GURY, I, doT, TG, SRAhes, HTYY, FHEL, Hehla,
$IN, TET fhal WI™T g6 SAET INSE IqOeAT Sld A o7 o gerdi=ar
ThAFUNHS fagdrem THaleer ol 3/ FgoTdard. AT el gerd AT dleddid

1A SEFAURT, HArdl, fatar, T Joey Iiell digel JE0T Aol [Af¥ey A Sd
SATCll. g1 ST SoFhr el Tsell Tldegel TASCAT ARl darg 30T 3MYfaeh FErsT aret
AL Il b FANCREON fagaTem St Hel 31TE.

gafda aifecarar srerar -

Uil {7 &1 HRAT Wieg TEhdAr H&F HET 318, HRUT 0T el R

disTel Id HIH STUATHTS Tl AGRIST HIBMUHT 3TITET HTTIAd ITATT ara’ dhell

STl $RUC SaUIN Ak df 3Tl 9lel WIUT AFC FHSTel S HTedT AR WRA R
SaTelTg! UieATan ST et arfgel Sdr 30T Jax df S TG FgU Wleell SAl. Jedeh

qoid féhaT HUMERTT fagATraT qr=irer arqX g1 & Aol Silal e fasarean aemd
3T Tclleh HTTOT THchHRI I feeh 0T 3 Gl BrIS 3Tee.
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(HERTSE ¥y- 3ileTonse, AT yiafae - dofla FAR mgehars)

HRAT UTATdsT &Rl BR Sl 8. d THA o HlAI Tl Ml FgueT
AT SIS, Tffen fath ALY SEiel IguRieT A giger 39, fasT 3udedieico] Atam
AGAT 8. [AFHsART doh Ul guRedr #adt . oauil Soh, segioe
3eTehRY, HINAT Ael, Salelrar FHehleell, ATIIET FHATRT, IFATd! S[ETelsicr AT ST

fasamia @O 3REg! diged EEhdld dMRedT SVl 9l SsIHey  fagard
U] {G T AT3TedT 30T Fie Sadr Acier 312 3cetd Toelr 3rar=. § 39
HHSF HNAEY, TG FellcAd T TSdAd AT 3ed1d Sdclell Ul {3 #7dd
FEULT e 56 STAIGR 3.

(ATl TEPCA: UIATST 30T Hled, Heplg HidIa)

3MTehcll 3. ¢ AT aTaY

FRIIGET -

qT=ATT ¥4TE Falell ST ATaT A Felfehse MO 3cdd gofeR agapol 3ngdfes
Il HATAT TR GETel TSHcllal hel.
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IR -
ARTAE gTe, SS1Y, €T 31, 1 dIdd, TTeX i, STad, 31T, WSIETER, dolarsT,

ofeaT, I[ST UTell, SASSHY UTasy, JieeTr 37k, 1T, I, Ieiehe, ol T gae, &.
Fel -

c

AT U TaT Y3el G RIS HIY EAdd d T Gad 3y Geohde
TSI BT ATSTerell JEIRIT, &7 3165, e i, TIeY e, Siad, 3T seardren felqed
d §BG ollgel BAT T AAck Jogl S HIS EATd. aliel W WIfgcd Tehd dded HTFael

SR Feel TIH. WIHRER SR Hdel forar qleh hdel TATal cAHEY el Sl JiceTr

3 T[elehe, @ AR Fehdolell Tlel, SASSHY UGS Hlell THT Tehd el EATT

AR ALY Tl T Felell FHTT HTeled 9Tl fHFH F%el TAA § B AaolAL
U oo Fehqel EATaT. T SgIO Igdfee I FATen it Afged AmeTer g e
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T IYARF AW U ALY GAT GeH YardTaT FHIAY FIOATT Tl -
o AR Ul - I A Ta &1 fawe fhar s Fawar 3raa. A Sicwas,

WIET, GioTot, Theifceh, A/PIIeR, Siaedicd & ool FAUN 3Gad. IT IAHEY

3 el IR WA, St ST aeduidl, Sidierde, HhenRie, R,
QTFATYeh, Ag=AIIeh, UIe |1t SAUTRY, Ureeh, TadeIereh, QNI gedil SO 3.

o FERIY - I SIASHALY Fennel seeds 318 FgUTATT. ATHEY 37aieh Jiwel aorersd
g, o IR T WIS BrAGAR AT, TEAT HLY Sidet¥icd & o FHOT
QY 3. T AIAEY Hierdd, AIfSTA, BIER, eig 30T ERgA arar
HTaRgeh Wil 8 3eadrd.

o el 316 - el ST g TSIaIuffaxedl, FeAsiaialresh Mo ageh fareT 31g.
HUTTSTAR Tdel hedld i Ve BRIS 813 Ashdld. ALY I AT Taed,

Sgddcd & 3edd.
o 301GT - 3T & "eah 3M9edT RIS BRI B AT STdr. AT A
A FgULT 8 BT S, 8T HRAT SAGUNdel T Slhiog HATT 3178

eI AR §olRY a9 3feieh GICredT HISIRTER BRECT UM UL shell
BRI 3g. IASaT 3TehT, T T TeaTeer Braeeiit 3mg. 3iearaey
Falfgen, 9T, oA, BIEHIH, oig, WIfSTH 8 diVeh e g 3Macbdd.

o AT - TrOTT 3 3AET FEUIAIT. ITHEEY NAIM 3, NAIM € AT By
3105 IV TS Sad § IRITIN TR Braeeik ad. Aldiel BrasR fohar
dd ¢ TS BrRIG oXd.
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ey -

HEGT GIATdST TR AT 3Heleh Tceh aTilel STl o Herdlel TsT Seldeledl

9IS AT TG Jeudl 30T ATl Il IR UATASIIT TG JIeduATars! chell
ST, Irem RO RR FERTER gidl. IR qogrHed qey aidfs Qroar edlel
AT g, AT Oideh IRUMH Fa=d ATgd 3Mgd. JEIT o7 9T Tled Sfld cATHEY
GeFd UleTd AT 3E ATdlel STehld Beeh g ATEITSll 8%e] ATEId.  cATasHTor
IeTIeElar ST3el Ulel TT0T, HSET YHo! AT IS FRAAHSd Aeg SR AgId. odd
UAYEE N S35 UTAEe &1 Wekd JeNird AFdaR) 3 A &l gl Hellr
I 616 Ol ¥d AT 30T FEUTT IreT TG Jater O a1ar Jranel Hatedse
HIOT 37 GolgR derg, fafgd gl 3Mgdieen aTeATaT F&IG GeAT GTel IR Bl
pETCH gaon 3G feeh HATAT Il WleodTHc dis &1 WUR fhar HISET Yehrd AR
AT, qOT TAUT &l Wil Id T AT BRIG WR FARLT g AU HTeiqugrars!

3T 3Ugerd 3.

fafaer amgdfes TehIye Seideiedr gl mgdfec Farem ar #HEY aETdelr
Ul (FEGIHTSY JUhRY) FI § (FHaA12h T I YA AT (Hicerd#), T8
(FTR[CE), SASSHAY YTas (% T THATEIS), ST (FheTRleh  IFATTATIR), oTdal
(ATereh) defers (IRHAT QeMax 3uFerd), Qa1 3k (Fhelleleh), Iefehe (Farel) scardr

YT IRITIATH ITET Adehld BIRIGT §13 QTehdl.
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e 7Y :
o HYT T,  IER g 3WEr e gfeererd, e

e . f3. U, IERAET 0T Foll © Pifecacd TR, qor

e Gode P. K., ‘Studies in Indian Cultural History , Vol 1 , Hoshiarpur
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THTHUT ShiITed : THET T ThR
fereIshTa shicisl, ShITRTL
(CSIBN)

® TEATAAT :

B SIATITETS!, ShATAITaedT HeahT=izT ==l ShiogreTa!, ansmil foeam-fafa svamandt, ureerisht seer
FAOITETS THTIUT AT SCHATT AT e IS, SO afeefl o7 Jo=T 8= ami Sy & g1,
FAR=ATS AU e THSH =Ul QMM AT o=, WieHT, #d qedicl ST eadi= qusiiead JiTor Jrer §9Tor
T HE 3T, FHITSAT SAhIAT ST STAvaTa fohel! T 318 T8 T AT STae <A fawamhe e
SATITET 379 Tesf0l AT AT HIeT IO, HATURINE & Tt SiaTdie Hewer= el 1. a1
TqeifcHen SHIHE IReW Side HTEwasH, daed qHe =il sievare hisiedal v 3Ud. TETEehe THNe
SfthAcE T X AT UM WTe AN, HeHg o TRt ST el W& Hiedl Asel. Sa-T=ar hivreTel
BTG AT R TS A TNl STIUTEhITeaT=l STavehRdl 3Td. SATheaT GRRIeKeT SvTyurh e
HTGUAT HeAT STTIH TS,

.S%ST;

8. e G HHTIUT I ETEY AT BT IS,

2. GYTYUT hISTCAT=AT TSR STETE T A5t

® TTYUT :
foremrlt, wifedt=h, shouie Saee FAT FUd. TH SAhHIheT Ik SAchihs qo8d dTeld. QAMHes (oI
HATEHIEH &I, T HHTI0T FLAT ATeld. STl S ST d IaTeW! a3 el AT 3R  Jead |l 8.

HATT T, SHET, AT SHIHehTst, JedTiad oeq fohd ST ASHT Tl SUsHH ATel WISt QU M 3

e TS . HHTIUM HIUE SISl AT, Toh STedl dTd. el qll Fimel foremies ggare, 81 camnie &g
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ST, THTHOT (&-+HTS0T) AT TISATA A & =T 37 Hel Tohal At/ T VAT (Together With) TET TR, TeUH
(TSGR, AT 2 Ro0¢ & Y) ATTAR HHTUT BT I8 (H-+HTHUT) AT I I[SITAEA TAR AT TS, HHTIOITE &=
TeferaTe, S 7 TEdTd,

® TWTYUT W& :

foram, W, WTaT Sk FOATETS! HalTe HILUAT= TRST 3. W90 Uoh fehel ST8d o HWTYT 8T Y68 AT
B qu=T AR foheliel ofiel STeel ol HH Sfdfcs rereidl. HWTIUMEhITIed e 3T qT AT Bl ATed

2IATd. GHTYT & ShedT STT0T I WehUT AT S ShINTedTa ATl 379, CATTHI ST mﬁatsrgr—or%é. BEESCIEI

MY BN qeHE ST, STAvaTied qTegTedieh TR dehid. iBIE g%é@rgﬁws% ATETST I 321807 T, gal

qHATHS STEA T T 21T S Tl W T S Hdl Asc W AT HehIcHh ool EWTIOT STl

8IS oA SATThHETETE] SWTE TTSUITH Had s,
HWTYUITT SHTUATSRIST HEwelT=l [haT Ul awlel 3Te. HITET Sath! sietd 3TH a8 M0l Uk =T, Hed=
Sile] Tohl. GHT= CT&Tqel Uohed T STTTCHTCA Fidehal ol dZcl. GE=AT=l fa=I), a1, Hd IMaqul o Chid- GHT
£} 27T TS SAAERIG BR He 374d. @1 HaUIaR 796 SN, T9=R, 7d, 1a=1 J9raiqv) giear Jard. a1 J
HHY Jladre <ol Fal. (THUSTERT, & T. : J00¢ : %) THATTR! hIe! FEITE STEd. HTE STEd  HHI
HWTYUITHEY ST forR S0 HigTad. ST S98dT &l hell STEqE, T el bt Iear HHT9OT

SV FHIT e JTohelTa. FHITSAT SATRAT 12 Ush STsc d SIS FHSICT 374 SeTul ST6Te. G970 & fa=mrr=! aamo
EST0] 7Ed av dl MIaHIHg] QAT-HETY STEd. FeBd-AHesd I TG dl Joh §ld TEd. GHTTOIG 1907
THHFHI=IT YA GeoTt 8id 3THd1. 8 TI8TId 83 GaTeTell SIeesiT= i€ e, (ATsEent, . T. : J00¢
: JE) THITEAT TR HWTSUT FAHT EISi, THAT, fSeaTest geamel st STeredTd. HHTSurdiel fars—Tem, Se=qar
AT =@ -3AR, AE=ATI THHHI TR ST, SIBATT THHBMT GHST UM 3G 3FHA L HWII0T

ST 7 8T ST ad.
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T I ITHUITETS Hiel ARSI IATeHaTd He] ANTATd fehal =TedT E9TN0T ShiTeaTETa! I

%, HfEe Yo7 SO B0y - FRURS ST qof Hifee! ST qtal SATI0 HHRAT AlhiaT YishTel e
NET

R. Ueruar= qe A - el HeRiierdr, T g A 9dT quf Lhuar=i qarl el ol STtae Uhed

3. farfere wat=n Raehi st o =T STTaT ShL0) TRSH 376, BT HHTH0T ShIeTedTa Hewer= 0 3T,

¥. ffsRaT Q0 - ST SR Safh=a ST Sfifshat Qo STreve 1o, 71 grerany, fma g
0T, AE=ATA T 0 fohall TETaT IFR HI1GU AR TTEATAT HfhAT QU7 e 3HTe. Ao

GHTIOT STk TTet BId.

4. | HIS hI - Gepferd e gH»qlaﬂ HHTYOT AT AT HAT=T GUIME HLAT. T UG J9 7S

3TETS AT, ToRTIet FAT St foriR |THTE =T 3.

§. Tafouar g s - fafagar a1 @0 Sew T A& ST, SWTNOT ST SHIGET SARhT ST
AT, TidTeied TR <1 9T SfRTea reid 318 a ETS0T STl 2.

o, HTHHTI-EWTYUT ST & SARTE 3T ohl quf Hifed! AT HeHTo = .

¢. VTERTCHERAT- T =T ST, FHARIT 63T Ach FLdT ST Tieoid. THe JH=AT=AT WIeHT HHS[ ST
STT TSI, FHITSAT S Tehea HTEHT 7 e SHTYOT LT STt T,

Q. SJATIMSTET STEUT - GHTTUT HITeATd B Falid HEwaTe MY TR, ThIIcHhdT, RIS ST 3aedr §T9ord
A T d HITATS UhTaH AT AT, HIOHT JSHT STTRMTeT 31T, 3caTe] SHTSUTeh STeaT=T STy
Tifirae! 37T

o HWTYUTTR! TehTT

AT SIITEUATHIST SO SR U HTed. © Hifed STHUl TR 318, WU Tt
YRIASTHTO! SR Tk AT e,
8. T HHTIOT
T AfHT THREHIR A shofel SHTHUT FEUTST STcel STOT g, Ame fRreen oo formeff, Sfeet-&m,

aferet 3fur 3Tfier, fershaT SAT{OT UTeeh 3T ToeuT=IT 3FHeh 3ETeL0l Teared ETOTTd JdTd.
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R. ITTTET HHTHOT
Ao, o, 33T, Wi, sheie ATETTEAT HIEATGT UhHehi it HelTe TTerdT A,

3. IR HHTHOT ;
F QYT AT ITeAT STFTRE GHTT07 TErard. (Ne,(ST.) AT : 2083 @ L24) AT TR, TER
Texd BId. AT FAhT SNTTNER THINUT shed ST, qOe = ies, 94T, YR, HRISTST 91 TeTf) och eyt
SATITIETT TTHOT SHdTd, o ST T 3T8d. TUTAETd, ST, fomT, HTehfen, shrierd a1 faammfl siu=mien
TVTHOT eI fHesd.

¥, STHTUETNE: HHTT ;
AT SR EHTYOT FEUMATa. (SN, (SF.) SMART @ 2083 @ 234) Te-Hertt, frer- e, fim-afor, -
T 3T AT SRTGRTESAT fIaTa FHTehesaT T BId STHAT. T [, FHedHT, TeHT Jehdul S3h grard. AT
HWTYUITT TehHehi U Hdcl ST, STTIeTaiiel =1, STUE, $o81qd! el Srafoed SITard Il St

HHTYUT FEUTAT, T HHTSOTCT Faciie] SNY=TRERdT T, E9TYoT=T AT HT Hrl T e T TSUTRT

YT AR, IR0 T sheT EHTYUT {1 AT, T SHTS0T a1 ScaTel, AT, 3Tcdd e &es 9

o fiwmd:
9. TV BT Y7o HTS S fohaT 311Ieh safehAefieT SIeToamETat ot STl
3. HYTYUhISTe & A eI el HExT=i shell TR,

3. THTYOT BT ohedl ®|\|(’1U| J UhT] lea:f *AIR’I(’*JIOI{ AT 3T,

¥. T SAUgTsRIsK, HEaTe {shaT UahUl SE e TR,

o TIWIU:
Q. TERETERT, .0, (2008) SATERTIER FIET, TS ST, HSeh YT, eI,

R. TSI, (S.) ZaT (201 1) el HTHOT HHTTOT HITeH, AT, HER THIRM, HIeaT].
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3. Sed, (S1) WAEW (2013) GETE, G0N, AT 9N ivied, SATdeie: SuAifsid AUdl o

Multidisciplinary Approach Towards Indian Knowledge System 247



e, THTS ST HERATAT TS
forarehTg e, et
CSIRN))

® TEATAAT :

e & T WTETeH =T SATHeh I HewaTe HTEH Te. SATde! caeh afecars it s swar
T cATAT FHTSTT SATTOT SHTSITA FHT0T BIOT=3T HeepelTetl STl ST Al ATel. HHIS €l helcs HIVT= Hqe
THAT T ATHE FHTST SATOT el oA ATEAHTAT HTATAT FGHIT J o<1 S{UiHT Seh! ATHTISTR Se SHTd
AT, FHIST=AT St SToar=r Adfiqd Seepd! SRR Ad Fed. difecd & wifves i sferar a1,
GHT=AT FHTST & Tl 11T ~HehT 31T TehICal Heftr STl Ararel forem e TisrIr=at ST el ST,

Hfee & CrEehT=a AFIaTH STERh! STHd. T STV GHTSTETIET STEAT. SHISId TGV Sehie
HTSHHTIET SR HHEd ATRT. TEehi=aT €01 SRS STSUIESY HHISIIAE 8Id ST6d. HHSTAeT &6 e,
oTHes, HIATIS, HiCHidh Heaaawasll FHATAT qOQUIETdd Tedl AEHT=aT ST SH Bd 3TEaT.
qTEUAT= g8 AT I 3T, TAT=AT GBI Ql SHeHTe SATehet i UTed!. Tideh T HITYeh HiHd T axehrei

HTHTISIR, Hhieh ST qefiehe ST SttaATTasiT fiae AISTaT= S hd 319l
o IUT:
9. TIEQd GG ATfeed, RIS ST Sl FgUIST i qTedT Asl.
2. WIEcT 9 THS AT et TR T8 ShiaTl Jdia.
3. Wifeed o et AreaTdict TEHREed T8 SHLal Jdia.
¥, HTfEcd, qHTST AT Eeapel] AT ST T HLelT 5.
® T UgdT
T GG FSRITHTS! AHTSITRE e SRIe Tgd = STaeisl ol Sisal.
o IS, THTS ATIUT HERATaIT AT -
AT o= HEhd ™ ®9 g7 FLd. Aec § SHTSITET ST 36 ST e "ige! S, T HIvreme]
TTfefeaen fuioT Shetea TfecaT= 163 Nt JTIATAT THTSITIT ST ATTd, ATEEHI ST forem HigdT T
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StterTersRIe 3= STeRT AT HISUl T al=e! BT Hifefcash 3 STl Hifglcaeh g1 SiaHTiort Sereraor 3
STV Sh1a] T I STEal. SHaTeT el 37 AT 3Tl STt HTERT IV Gl il e,
TETET Ay ST SAT Tgel= S ATl ST, TeISHI Hifefcashaiel el Srdr AT @ sfarrei
SATeTet Tt & fofclt B 3112, I AT0ETTE Hieerel SATaRT ATdehg AT fohe! 3o STTed caTae caTea |fgeare
T S AT 3. (TR MEfies : 003 1 42R) LR MeTfies Fil Wigeiedn HaTfdR SitaHTiyel Fresf
HISUAT HTH A e Hid ST,

|feed STV QHTST FTATES ST . 1T, SITEe FEUIdTd shl, “HHTS! ST Hifeed Aol ser s
TSI BT o St AT EE THTIod Bl STEAT. TG h1esTa e AT SRl T FHTST T
F TG TSTehT HHTSITA TR FTA TR STRIT ThIT=AT FHTArl NThaT ¥ SATell. JT Sqair= “Heh! qred 9

T TIY FHLOIAT I T TRATSAT Wi ohel, IT Tfgdd ST GUTSITA T ATdcaTe T8 ST giad-Tea
fawm wifvfa sTreq. enfifer - wivepier GfesorT, R TS, SAfEETds, GHEsierT W@da THRET ]
T TV 8ok 9 HITTaRIe el AT GAel FUIST STshH TTHTISIR HTdcd o sIget Fieare faxieh Stum=
T AT GHISIT o GHISIRIERT T8, T T, STed it AR Srerdiet Hriesier aeri-T ST Fervid
ST TohUTel |HTS GHI-RUET ST THMAAT deaTal T SaUIHT T Heaqul JuItel! Hiet 3118, St

FHTSIRITE TN, ST TSI, GHAT, SEfed, ST =1 I7 deali=l LR ohel AR, WIGARR TGS AT
e dcdE SR e T THRAT fpseear= o= |ifecr=an AT ST AT, |
FATIOT TS Fi=ATdl e AT (SR evaT=! shTH | shed, ST HehT 0. . Sree i1 #ige.

ATfecd & STehT=ht Wit et Fevrera Wifves ffifdt o1, s & v amnore g o1, SR
T SARITHIHS TTEUAT= 3o gEiehi 3. faferet oM, e, qeeri, foremeroft ai=am yvraTa @rfee SAfor

o

T HHISETE Udeh HAHAAT YTIIdTH firezar, ('\1{9|°h|'°¢|| SfiaAfayTe FHeaT @ “4\|°|(1|('1'°¢|| NIEISES

RATSRUTIA SHAATAT ITHAT. AT WIS T HHTSITAT el e qreciel T8, qIadTera SHTST 9 Jidh deh

T AT SR e AT HeAGEIq hiid STl HHTSTHT o= 8T AEehlell JETE SHild .
TE ATAT e AHTISToh He =T STTerel Biell. A1 T Hededoe=aT fofIeTd a8 Sidl. & T sig HIfteh e

T, T et ATHTIST 376,
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T SATIOT THTST A= Helel TS STEAHT WISl & TadTqu SHetTehel! FeUH T Hedeard 316,
T STt TS, WTeTig JHTS ATTES ST FevIdTd, “HI&cTd THTSITe Tidfsie SHE 318, BT Sthiem 37ef
THTISISh ST, Tosacd!, STaRR ScaTe! STsl] ¥les SATRd qT, AT UIed [ 2IdTd ST ST AT . 39 ST
FENE BId FH. S FFAX TG HISaTe AN, shiodd reared, e, sgeel Teld eieiel JEard, o
AT ST VAT Heh T fohall T STHATd.” WTeHs TS Ji-T HISTHATIHTU FHTSITA SSUIT=T Hei=T
TR STh LT STHATT @k T AT HaWTe [ohsouT ST TEdH e Afetd TaedTd caTe! STeId
L ST, PRV WTfecd FHTSITEIT STTET HATe 316 FEUId ST QTS sFeT STHT=AT G Jlardid giget 378 e,

Thel deadl TRITerd o it i fetedt T SRaeT fefet@ A TT=aT SdTa-d dTfecd ST oTsT

Tl el TIT FOATETS! Tk TGd Wi 3Te. AT [Tiar aTedf JiHT ST “HIfee THTST AT §&hefl” AT
THITe AT Tor2oT e, o FEUTaTe T, “TTfece & oS, JTSIE ST qifeerelt 1 i sreshi=ar TROTHTH =0T 81a
HEA. T G § A e 8 T SATed. VeV TR HHISTSAT Aliecra forei s el oy ar
Shedel WU I3, X el et o TRt a1 Sreehier WX a3 T 0T 1 3T, SUST Hifecare STvard
FAAMT O SR AT FHeq-ar 3T R G TR, o A1 Fheq dwoid SAEieRor aTfeet X el TEmen
THAETRTAT ST 3 JTET FeU STH STeiel! SiTes, TavTaes, IRTEHT 3. 9Hme eral. & 710 sieraat
TCTETe T ST STt TR T eaTaR T AT hie! oI UEd STEdT 316 q<l 7 3118, FeUTsl eTemoror
SATEAT SATYUT T TTHTS TEUIAT dl -t ST o717

TR’ BT 68 WA TICTTa SATeh ST ST STV 9168 TR, WA T T&ahd! fohall ITTed Seahdt
3 TEUTT STEATT AR AT, T TETST, FETORIT AT SR ST ST JH1fes 8Iq AT, Farsre
AT T FHTSTIAT Seahlid ETHTSRIC! STEd. T ST SHTOATETS! fHi0T shotedlt 3e sitfe et
T AHTAST STET HEhel! AT IT6QTA BIaT, TETe oI GHTSTAT a STifeh Tt SRuT, Hehe T J S ieh-ST
FTETE! FHTART BIAl, AT ATILAT SITUTRT Gl ST I8 FHTSIRITE o 3T Jemaive Hi3a st s
ST, SO 3l AT, “EERRIUT ST EERTRT ST SOt QRIS IRTE {d Feurst Seahd” ST s shefl

HTE. AT I FEUIAT A3 ohl, “TER| FEUTST FHTSIT= G S{TSRIA, SAThI- ST HHETRS Haciell AT

AT ST Eeapcl =T Hei Bg 3Te. Tapl &1 SATIeh HeheuT STEH TETa HIfveh SHIST H1iecd 8 oI
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[aNEaN

PRV & Sfdea WTNa HHTERI 316, Hfeed 81 HIiNeh sl ST Hifgeare Hew deahd et gavid
Tt ATE. WIS T FHTST=AT HiEahieh eaeaaear SEMIEH BIq 370, ™T6s 318 FeurdT 45 1,
U SIS Heapell €1 Tifecar=ar (= Hror 3td 37d, T gu=a1 S Aifecd € Uoh "kl Il 36

o fiemd:
Y. Wfeed ST Sk =T Helel 7 37T,
3. T & SATIe HehouT ST TETE HITYeh GHTST Hfeed ¢ T QHTSIToAT S&ha = Ueh VT 3.
3. WA TETaT SHTSIT=AT A e Jeaeaaeds ATEHIEH eId T8,
¥, HTSITIRIETT AU hedHT HidT Id ATel qae THTST ST SEhdiRTaTs Srfecr=er == Har Iq
EIGiE
& TR STET AT Heler STEdl qHTe dl SEhdieier STadl.
o TawwY :
g, T ST, Wieed 3 QAT Haw, hifre-eet Teh1er, qo0

¥. TG TTeTies, Eeeh ST aTofl, YTer Jeh1eH, Herg

sk sk sk skosk sk sk skoskokoskosk
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HIiEed SATIUT THT

T, BT. I819 Ut
forarehTe e, et
CSIEN)

YHUTEAHT - QWE3¥ 3020

PILEIn

e ST ATfecrerasRIwe e THIS 8T ST HEwT= ST ST 3TET T
. T T BT FHTST ST ST, AT T HIeBTA T ATfeed 0T HfecaeqagR a1 ey
ATHR IR Hid STl GUISTET AT ArTiTehd=n fomam sheanfyam anfecaffid=n smfor
HifeeaeaaeRr=T 37ef shesae T, HifcashdIq SATwhd ATCiAT STHE & hacaTd! TuISId e

AT YeAgETET AT= SHTSIA SATTOT T HHTSIT=aT Jierd faepfia setel sred.
N
T, WfEeTaeR, ey, JHATR, TS FoAST, Hiehideh qIu0l, ST, HedT,
I, TR,
BUESIEED

Y. ST AT FHTSTT =gl fawl TarHTorh 3178, ATTEc Teal, HTcaeTaul GHTSITaR el HEhR
U 316, el d Uhia ToeaT, Hiflgesh T S, el HIUEr=aT STaaamTed 8 9ed 3T .

T § WG ik, SIS, TSTehIE, a1 STl 3T Y. FeUreie |ifee AT @A & TF
e TE e, WS THIS ST, TUT § HTied GHTSITer= <07 3T, T8 AT ad ATa.,

SHIVTCATE FHTSITEIT ST BT eIt AHTSTRI ST, SR HT(SeT= JATIR 1] /e St
SHATIOT AT SHTS BT STECT, FHTSTS AT STe3 HTTeea e (T S0l Feurst 8ad A SevaTene
TR, FIVTATE T, ISER Hfecashd! TR THT Shed-ak Fafor sar 3 ATl T e e
T kAT % T ATV o Tl ST T STE. |ITeed § 3T+ <iiehe] HISUIL ST S 3112, TeU

AT BId STEd. GHTSITS S0 TS0 0T, FHTISR HoigdT [eahfavrel s STiec i Fd

T T o Y[Aad HI WIS, ST et T, T&TT, FATedT ShH s STHaT= ST 0T ey
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T ST AT YIS TR, T W= IEERTETS! AaTforeh =T fAmfor sy 22t st anfecam
EQUICICRRCAC

3T

%, T FHTSITAC €T J SATHT S BT,

2. UIfEcaT GuTSITdel St ig oo,

3. TfecaTeT SHTSITE SIVTRT TOTH SITeT,

¥. GIfEcAT=aT HeHid Iedum Afdehd T, TRgehr=l SiaTaer, fashi Ty Hafua
FHTATE GHTSIT A0 [ B,

YN Uget
T ATV AATS ; UEREE

e SATIOT Heapll AT ST Heftr STE ATTeed 8T Teh ATl 7, el of G FHTSIr=l,
TEel eIl SATIhT AT, 76 g, 1. Hd TV, HTeeTel Jed THTSITdIC Ueh FSiier hell AT Th
IR & =TeId ATel, T A1 helrehd! SaT SRS TS =T o=l TaNEH 3!, a1t §
HUTSIS{aATe 37T ST qoTsiSianT=aT fafag S & a8 3Td. Hied § QTS
fAHioT 8. T SITEHTER 9T #d. S{eHTAT FEa T, FeUT SHISISIaHT=AT SFRATHIETE! et
IO ATTECAT=AT STATHT=AT T FHTSIS e Hewar 3.,

e AT qOIS Fi=ATdIA EREHSHTe TSR AT oF Tl oh, “ThivTdiar
ATfecepel et ol it shefes ShiedHi= Wos fehelm Sfedier Hee femeieft ueh eaforsh wret rera re. ot
fafeom anfefeas Son TTSITG aTeal, & SHTSTE, TT ST, &1 Su=T 3, i,
AT, 1 TIEsh ST heTd ST, T HTeTd et T[UTeH e UheHTassaehe caT=aT St TR
TN ST, ITOT A7 | Trechiel TRIRTEH ShedTHata oI shallehd ol TFIeh 3R 81% Iehd.” FaUSId
HifecIpd=aT 7R ST i@k 3ATe, AT MY AT FHeAlehelloRed Sl Adl. ATechdl &l Teh g9 e
TR, T whfier S1gYe TREehH=T=T HIFIIGT T il o ST B3, R1hdl, ATfecehd r=aT Higuiae,
CATIATEE T T FHTSITEAT FAT=I STITeT S BId STl

griged AT FHTST A=A Td el TEIL G ST LT WIeT=ig JHTS I HIJ:ID{%II:I eIt
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Abstract -

This research paper investigates the investment pattern of investor regarding to mutual fund
with special reference to mutual fund investor of Aditya Birla Sun Life. The mutual fund play
very important role in financial security and wealth creation for investor. It is necessary to
study on the financial planning strategy in mutual funds by investors. The main objective of
this research paper is to study the financial planning and investment elements of mutual
funds. This research paper include saving habit, investment options, types of mutual funds
reason for investment in mutual funds. This research paper finally concludes that the middle
class respondents can prefer mutual fund investment option for children education provision
and construction of house. It is also conclude that the high rate of return and interest rate are
important reason for invest the amount in mutual funds.

Keywords- Mutual funds, Aditya Birla Sun Life, financial planning, investment pattern

1. Introduction —

The mutual funds stand out as versatile investment vehicles that offer individuals a structures
approach to portfolio diversification and wealth creation in the dynamic financial market.
Over a past one decade mutual fund have become most important and popular option of short
term and long term investment. The economies of scale, liquidity, return potential, low cost,
tax benefit, simplicity, transparency, diversification, flexibility and professional management
are the advantages of mutual fund. The fees and expenses of mutual funds are disadvantages
of mutual funds.

Mutual fund is open ended investment funds which are pools money from many investors to
purchase securities. The investors of mutual fund may be institutional or retail. The schemes
of mutual funds are managed by experienced and qualified professionals who work towards
funds defined objectives. They have more than 8000 schemes are mutual funds available for

investors. Investment in equity, debts and commodities are best way of mutual funds. It is
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necessary to all mutual funds registered with Securities Exchange Board of India (SEBI). The
mutual funds investors can register with Association of Mutual Funds in India (IMFI).

2. Statement of the Problem:

The investors have a lot of suspicion about the operation of mutual fund investments. There
are many problems faced by the investors at the time investment in mutual funds. The
investment elements and saving planning of investor are also covered in this study. After the
considering overall situation of mutual funds and investors researcher has come across the
following investigative questions-

1. What is the financial planning of mutual fund investors?

2. What are the investment elements in mutual funds?

3. What are the barriers faced by the mutual fund investors while investing in mutual
Present research paper tries to give proper way out for the above investigated
questions.

3. Objectives of the study

1. To study the financial planning of mutual fund investors.

2. To study the investment elements in mutual fund.

3. To study the problems faced by the mutual fund investors while investing in mutual

4. Scope of the study

1. Topical Scope: The Topical Scope of Study is “Investment pattern of investors in
Mutual Funds: A Case Study of Aditya Birla Sun Life”

2. Geographical Scope: the present study covers the Aditya Birla Sun Life mutual fund
investors in Kolhapur city.

5. Limitations of the study

1. This study not covered other investment options apart from mutual funds.

2. This study not covered investors of mutual funds other than Aditya Birla Sun Life in
Kolhapur city.

6. Research Methodology

A) Sources of Data Collection: The present study includes both primary and secondary
source for data collection.

1. Primary Data: The primary data is first-hand information collected through detailed
questioners from mutual fund investors of Aditya Birla Sun Life in Kolhapur city.

2. Secondary Data: The secondary data will be collected by researcher through

reference books, websites, newspaper, research papers, articles etc.
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B) Sample Design: Researcher has used the convenient random sampling method for

sample selection and selected 50 investors of mutual funds in Aditya Birla Sun Life in

Kolhapur city.

7. Data analysis and Interpretation

7.1. Demographic profile of Investors

It is necessary to know the demographic profile of the mutual fund investor. Demographic
profile includes age, gender, marital status, education and income of investors. The
parameters of the demographic profile of investors directly indirectly effect on investment

pattern of mutual fund investors.

Table 1.1.
Demographic profile of Investors
Sr. No. | Parameter \ Frequency | Percentage
Age
1 1to 25 Years 08 16%
2 26 to 50 Years 28 56%
3 50 to 75 Years 10 20%
4 Above 76 Years 04 08%
Total 50 100%
Gender
1 Male 26 52%
2 Female 24 48%
Total 50 100%
Marital Status
1 Married 36 72%
2 Unmarried 14 28%
Total 50 100%
Education
1 SSC 6 12%
2 HSC 7 14%
3 Graduation 19 38%
4 Post-Graduation 13 26%
5 Professional Education 5 10%
Total 50 100%
Annual Income
1 Below Rs. 1,00,000 16 32%
2 Rs.1,00,000 to Rs. 5,00,000 20 40%
3 Rs.5,00,000 to Rs. 10,00,000 9 18%
4 Above Rs. 10,00,000 5 10%
Total 50 100%
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Table 1.1 shows that the demographic profile of investor. It is shows that the majority 56%
mutual fund investor’s age group between 26 to 50 years. The male respondents are 52% and
female respondents are 24%. It is also shows that 72% investors are married and 28%
investors are in married. It is found that 38% investors completed their graduation, 26 %
investors completed post-graduation and 10% investors completed professional education. It
is also observed that the 40% investor monthly annual income is Rs.1,00,000 to Rs. 5,00,000
and 32% investors monthly income is Below Rs. 1,00,000.

It is observed that meddle age people prefer the investment in mutual funds and they are
married. It is also conclude that the educated people are invested in mutual funds.

7.2. Saving habit of Investors

Table 1.2
Saving habit of Investors
Sr. No. | Saving habit of Investors Frequency Percentages
1 Save as per planned schedule 15 30%
2 Save something every month 23 46%
3 Save whatever is left after meeting expenses 3 06%
4 Do not save regularly 9 18%
Total 50 100%

Above table shows the saving habit of investors. It is found that 46% respondents are save the
same amount every month and 30% respondents save as per planned schedule. It is also

reveals that the majority respondents save money every month as per planned schedule.

7.3. Investment options

Table 1.3
Investment Options

Sr. No. | Investment options Frequency | Percentages
1 Fixed deposit 22 20
2 Mutual fund 50 45
3 Direct Equity 11 10
4 Post office saving scheme 17 15
5 Bonds 8 7
6 Other 4 4

Total 112 100

Table 1.3 shows that the investment options choose by the investor. It is multiple options
question so frequency total is112 and all respondent are chose more than one investment
option. It is observed that all 50 respondents choose mutual fund option for invest the

monthly saved amount. The 22 respondents prefer fixed deposit option for investment. The
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researcher used convenient sapling method for data collection so all 50 respondents prefer
mutual fund option for investment.

7.4. Frequency of Investment in Mutual fund

Table 1.4
Frequency of Investment in Mutual fund
Sr. No. | Frequency of Investment in Mutual fund | Frequency | Percentages
1 Monthly 23 46%
2 Quarterly 11 22%
3 Six monthly 10 20%
4 Annually 06 12%
Total 50 100%

The above table shows that frequency of fund investment in mutual funds. It is observed that
46% respondents monthly invest the funds in mutual funds and 22% respondents are
investing quarterly funds in mutual funds. It is reveals that the investors are investing the
money in mutual funds as per saved amount.

7.5. Amount invested in Mutual Fund (Yearly)
Table 1.5
Amount invested in Mutual Fund (Yearly)

Sr. No. | Amount invested in Mutual Fund | Frequency | Percentages
1 Below Rs. 1,00,000 23 46%
2 Rs. 1,00,000 to Rs. 2,00,000 16 32%
3 Rs. 2,00,000 to Rs. 3,00,000 07 14%
4 Above Rs. 3,00,000 04 08%
Total 50 100%

Table 1.5 shows that the yearly amount invested by investor in mutual funds. It is observed
that the 46% respondents are investment below Rs. 1,00,000 in mutual funds and 32%
respondents invest the Rs. 1,00,000 to Rs. 2,00,000 in mutual funds. It is reveals that the
majority respondents are from middle class family so they invest the funds less than
Rs.2,00,000 in mutual funds.

7.6. Type of Mutual Fund
Table 1.6
Types of Mutual funds

Sr. No. | Types of Mutual funds Frequency | Percentages
1 Equity fund 27 54%
2 Debt fund 14 28%
3 Hybrid fund 09 18%
Total 50 100%
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The above table shows that the types of mutual funds preferred by investors. It is shows that
the 54% respondents are preferred equity funds option for investment and 28% respondent
prefer debt funds option for investment in mutual funds. The hybrid fund option chooses by
18% respondents. It is revels that the equity fund is a favorable option to invest in mutual
funds.

7.7. Primary goal for investment in mutual fund
Table 1.7
Primary goal for investment in mutual fund

Sr. No. | Primary goal for investment in mutual fund | Frequency | Percentages
1 Provision for children education 21 42%
2 Construction of house 12 24%
3 Provision for old age 07 14%
4 Provision for family members/dependent 10 20%
Total 50 100

Above table 1.7 shows that primary goal for investment in mutual funds. It is found that the
42% respondents invest the funds in mutual funds for provision for children education. It is
also shows that 24% investors invest the funds in mutual funds for house construction. It is
revels that the basic purpose or goal of investment in mutual fund is provision of children
education and house construction.

7.8. Reason for choose the investment in mutual fund

It is necessary to find out the reason for choose the mutual funds option for investment. There
are various reasons for mutual fund investment options such as tax saving, saving, liquidity,

high rate of returns, safety, interest rate, systematic withdrawal plan and transparency.

Table 1.8
Reason for choose the investment in mutual fund
Sr. No. | Reason Frequency | Percentages

1 Tax Saving 06 05%
2 Regular saving 11 09%
3 Liquidity 07 06%
4 High rate of return 29 24%
5 Safety 10 08%
6 Interest rate 28 24%
7 Systematic withdrawal plan 23 19%
8 Transparency 05 04%

Total 119 100

Above table shows the reasons for choose the mutual fund option for investment. It is shows

that majority 29 investors choose mutual fund option due to high rate of returns through
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investment in mutual funds. It is also found that 28 investors choose mutual fund investment
option due to interest rate. It is observed that the systematic withdrawal plan provided by
mutual funds so 23 investors prefer investment in mutual fund. The regular saving and safety
reasons for choose the investment in mutual funds by 11 and 10 investors respectively.

7.9. Problems faced by investor

Table 1.9
Problems faced by investor
Sr. No. | Particular Frequency | Percentages
1 Yes 18 36%
2 No 32 64%
Total 50 100

It is necessary to identify the problems faced by investors at the time investment in mutual
funds. Above table shows that 36% investors have faced problems at the time invest the
amount in mutual funds and 64% respondents have no problems in investment in mutual
funds.

Table 1.10
Problems faced by investor

Sr. No. | Problems 5 4 3 2 1 Total

1 Inefficiency in mutual 10 16 24 8 0 58
fund management 17.240% | 27.59% | 41.38% | 13.79% | 0% 100%

2 Poor services 20 32 18 0 0 70
28.570% | 45.71% | 25.71% | 0% 0% | 100%

0 24 27 2 2 55
3 | Lackof Transparency 0% | 43.64% | 49.00% | 3.64% | 3.64% | 100%

4 Heavy commission of 0 20 15 6 5 46
agent 0% 43.48% | 32.61% | 13.04% | 10.87% | 100%

. 0 24 27 6 0 57
> | Limited Product 0% | 42.11% | 47.37% | 1053% | 0% | 100%

6 Malpractices in trading: 1> 32 d 8 0 o4
23.44% | 50.00% | 14.06% | 12.50% | 0% | 100%

5 Lack of satisfactory 25 12% 24 6 1 68
performance 36.76% | 17.65% | 35.29% | 8.82% | 1.47% | 100%

3 Shortage of investment 30 32 6 2 1 71
professional skills 42.25% | 45.07% | 8.45% | 2.82% | 1.41% | 100%

(5= strongly agree, 4= Agree, 3= Neutral, 2 Disagree, 1= strongly disagree)
Table 1.10 shows the problems faced by investor at the time investment in mutual fund. It is
shows that shortage of investment professional skills, poor services lack of satisfactory

performance this problems faced by investors.
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Findings -
This research paper found that the majority middle age respondents invest the money in
mutual fund. It is also reveals that the educated people give preference to investment in
mutual fund. It is reveals that the investors are save some money from each month for
investment purpose. The majority investor monthly invests less than Rs. 2,00,000 in mutual
funds. It is observed that the equity fund is popular types of mutual fund. It is revels that the
basic purpose or goal of investment in mutual fund is provision of children education and
house construction. Due to high rate of returns and interest investors are give preference to
mutual funds.
Conclusion-
This research paper concludes that the middle class investors prefer mutual fund investment
option for children education provision and construction of house. The regular saving, high
rate of returns, safety, interest rate and systematic withdrawal plan this are important reason
for choose the investment in mutual funds. It is finally conclude that majority investors have
no any problems regarding investment in mutual funds.
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Abstract:

The practice of concentrating people in urban areas, or urbanization, is a
worldwide phenomena with profound effects on a region's physical and human
landscape. The objective of this study is to investigate the spatial trends and ecological
effects of urbanization, elucidating the intricacies and difficulties linked to swift urban
expansion.

Given the world's unparalleled concentration of people in urban regions, it is
critical for sustainable development to comprehend the spatial distribution, causes, and
effects of urbanization. Through a global lens, the article examines various geographic
trends, taking into account elements like urban sprawl, land use, and population density.
Through an analysis of the factors that contribute to urbanization, such as globalization,
migration, and industrialization, the study reveals the complex dynamics at play in this
revolutionary movement. Grimmond, S. U. E. (2007) In addition, the effects of
urbanization on the environment—such as pollution, habitat loss, and the urban heat
island effect—are examined. utilizing case studies from various geographical areas.
Ultimately, the research adds to a sophisticated understanding of the complex interactions
between urbanization, geography, and the environment by projecting future patterns and
ramifications. The information provided here is intended to help urban planners and
politicians create resilient, sustainable cities in the face of the world's fastest-growing
urbanization.

Introduction:

Urbanization is a complex phenomenon that is defined by the growing density of
people living in urban areas, which propels city development and expansion. This study
aims to explore the geographic spread of urbanization, the factors that propel it, and the
environmental effects it has on the surrounding environments. One of the defining
features of the modern world is urbanization, the continuous and transformational process
of population concentration in metropolitan regions. & Qi, J. G. (2009)

Cities are growing at a never-before-seen rate throughout the world as more
people move from rural to urban areas, significantly altering both the physical and human
geography of those areas. In order to understand the complex dynamics involved in
urbanization, this research conducts a thorough examination of the geographic patterns
and environmental repercussions of urbanization.

A tapestry of patterns that differ between areas and continents can be seen in the
spatial distribution of urbanization. Widespread megacities in Asia and revived post-
industrial landscapes in Europe are only two examples of how urbanization has
manifested itself geographically. It is influenced by a variety of historical, cultural, and
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economic factors. Comprehending these trends is not only essential for geography
academics but also for decision-makers in government, urban planners, and
environmental organizations trying to solve the problems brought on by fast urbanization.

The forces driving urbanization are similarly complex. Urbanization is primarily
driven by industrialization, migration from rural to urban regions, and globalization.
These factors have an impact on surrounding regions' environments,Su, S., Xiao, R.,
Jiang, Z., & Zhang, Y. (2012) change ecosystems, and redefine land usage in addition to
the demographic upheavals. Thus, in order to promote sustainable urban growth, a careful
analysis of the geographic patterns and environmental effects of urbanization is
necessary.

The insights gained from this analysis will not only improve our academic
understanding but will also inspire practical tactics for policymakers and urban planners
as we stand at the crossroads of a rapidly urbanizing globe. We work to uncover the
complexities underlying this worldwide phenomenon by looking at the geographic
patterns and environmental effects of urbanization. This helps people understand the
complicated interaction that exists between human settlements and the environments they
inhabit.

Geographic Patterns of Urbanization:

It is essential to examine the geographic patterns connected to urbanization in
order to comprehend its dynamics. This section will explore the global geographical
distribution of urban regions, looking at things like urban sprawl, land use, and
population density. We'll look at case studies from various areas to show the variety of
urbanization trends. Wu, J., Jenerette, G. D., Buyantuyev, A., & Redman, C. L. (2011)

Urbanization is a worldwide phenomenon that takes many different geographic
forms, all of which work together to carefully modify the planet's landscapes. This
section explores the spatial distribution of urbanization, highlighting the complex and
dynamic processes by which urban areas develop and change in various geographical
locations.

Global Distribution of Urban Centers:

The world's urban population concentrations are not all the same. Cities with more
than ten million people are known as megacities, and they are found mostly in Asia and
Africa. Smaller urban clusters and peri-urban areas contribute significantly to the general
trends of urbanization at the same time.

Population Density and Urban Sprawil:

Urban areas are arranged spatially in ways that go beyond simple population
density. Understanding the expansion of cities in both vertical and horizontal directions is
possible by looking at population density and the phenomenon of urban sprawl. Zhao, Y.,
Wang, S., Ge, Y., Liu, Q., & Liu, X. (2017)High-density urban centers and expansive
suburbs side by side create a special set of transportation, land use, and infrastructure
development difficulties. The repercussions of these patterns on the broader urban fabric
will be explained in this section.
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Regional Disparities in Urban Development:

Regional discrepancies become more evident as an area becomes urbanized.
Different rates of urban growth in developed and emerging regions result in differences
in infrastructure, economic growth, and living standards. Analyzing these geographical
differences is essential to comprehending the wider effects of urbanization on social and
economic processes.

Historical and Cultural Influences:

Historical and cultural influences are deeply entwined into the spatial patterns of
urbanization. Certain cities have grown naturally over ages, mirroring the advancement
of societies in the past. Globalization and industry have caused rapid urbanization in
other places. This section will reveal the distinct paths that cities around the world have
taken by looking at the historical and cultural background.

Impact of Natural Features on Urban Layout:

An area's physical geography has a major influence on the patterns of
urbanization. Rivers, coasts, and fertile plains are examples of natural features that are
frequently the sites of city formation. Gaining knowledge about how these natural
elements affect the spatial distribution of urbanization can help us better understand how
human settlement interacts with the environment.Liu, P., Wu, C., Chen, M., Ye, X,, Peng,
Y., & Li, S. (2020)

The goal of this investigation into the geographic patterns of urbanization is to
decipher the complexity present in the world's urban environment. We seek to obtain a
thorough grasp of how human civilizations alter their physical environments through the
process of urbanization by closely examining the regional differences in urban
development. This part advances the main objective of our research, which is to perform
a thorough investigation of the geographic patterns and environmental effects of
urbanization, through case studies and analyses.

Drivers of Urbanization:

A multitude of variables, such as social, political, and economic forces, propel
urbanization. This section will examine how the urban landscape has been shaped by
globalization, industrialization, and migration from rural to urban areas. It is crucial to
comprehend these forces in order to create plans and strategies that effectively manage
and prepare for sustainable urban expansion.

Environmental Impacts:

The growth of metropolitan areas has a significant impact on biodiversity, air and
water quality, and ecosystems. The environmental problems brought on by urbanization
will be discussed in this part, including pollution, habitat loss, and the urban heat island
effect.

Habitat Loss and Biodiversity:

Urban growth frequently results in the fragmentation and degradation of habitat,
which is detrimental to biodiversity. This section highlights case studies and illustrates
the geographic variations in the reduction of biodiversity. It focuses on specific cases of
habitat loss caused by urbanization.
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Mitigation Strategies and Sustainable Urban Development:

This section examines ways for mitigating the effects of urbanization on the
environment and sustainable urban development practices. In order to determine best
practices, case studies of cities that have successfully implemented green programs and
environmentally conscious urban planning are analyzed..

Conclusion:

In summary, the thorough examination of the spatial trends and environmental
effects of urbanization highlights the complex dynamics that define the contemporary
urban environment. Urbanization is a global phenomena that is influenced by political,
social, and economic forces. It shows itself in different ways across different countries,
reflecting the distinctive characteristics of each urban environment. Rapid urbanization
has significant negative effects on the environment, endangering ecosystems, the quality
of the air and water, and biodiversity in general.Fragkias, M. (2010).

Different levels of density, land use, and sprawl characterize the spatial
distribution of urbanization, making a nuanced understanding necessary to meet the
unique difficulties that each metropolitan area faces. Urbanization is fueled by a number
of factors, including as globalization, migration, and industrialization, all of which have a
significant impact on the way cities are planned and how policies are implemented.

The need of implementing sustainable development techniques is underscored by
the negative environmental effects of urbanization, including pollution, habitat loss, and
the urban heat island effect. The implementation of mitigation techniques, which
encompass a range from green infrastructure to intelligent urban design, is crucial in
tackling the adverse effects of urban expansion.

For the purpose of formulating policies that work, it is critical to anticipate and
comprehend future patterns in urbanization. The urban landscape will transform in ways
never seen before due to the integration of technology, the rise of