Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 72 / June / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

RESEARCH ARTICLE

Comparative Antimicrobial Activities of Neem and Aloe vera Extracts
against Various Strains of Bacteria and Fungi

Nidhi rahul kunjar and Anupama Shrivastav*

Life Science department, Parul Institute of Applied Sciences, Parul University, Gujarat, India.

Received: 25 Feb 2022 Revised: 13 Apr 2022 Accepted: 20 May 2022

*Address for Correspondence

Anupama Shrivastav

Life Science department,

Parul Institute of Applied Sciences,

Parul University, Gujarat, India.

Email: anupama.shrivastav82045@paruluniversity.ac.in

This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License
= HG_ (CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

This research was carried out in order to identify medicinal plants that are effective against a variety of
human pathogens. The study's intension was to test the antimicrobial activity of methanolic extracts of
dried neem leaves and fresh gel of Aloe vera against various strains of bacteria and fungi such as
Escherichia coli, Staphylococcus aureus, Bacillus subtilis, Aspergillus brasiliensis and Candida albicans. The
extract should be taken in a weight-to-volume ratio of 1:10 (weight/volume). Prepare different
concentrations of neem and aloe vera leaf extracts to determine the inhibitory concentration (MIC) of the
previously stated bacterial strains.

Keywords: Neem, Aloe vera, antimicrobial activity, effectiveness of natural herbs.

INTRODUCTION

Neem (Azadirachta indica) and Aloe Vera both are medicinal plants which has been used by ancient times [1]. In
addition to Neem and Aloe vera, there are several plants known as Amla, Assam tea, and clove which are used as
medicinal plants. [2, 3] Pharmacological studies have recognised the importance of medicinal plants as potential
sources of bioactive compounds [1]. The rapid emergence of multidrug resistant pathogens continues to threaten the
clinical effectiveness of many existing antibiotics [4, 5]. Illnesses such as this are known to be hard to treat.
Throughout human history, herbal or home remedies have been used to treat such diseases [6, 7]. Natural products
like these, whether pure, mixed, or formulated with measured constituents of plant extracts, offer limitless
opportunities for the development of new drug leads [8]. There is a need to discover new antimicrobial compounds
with diverse chemical structures and novel mechanisms of action for new and re-emerging infectious diseases
[3,9,10]. The purpose of this study was to identify traditional plants that are effective against human pathogens. In
this study, we report on two traditional Indian medicinal plants, 1) Azadirachta indica and 2) Aloe Vera, and also a
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combination of their methanol extract, to determine their effectiveness in controlling such human pathogens [2,3].
Medicinal plants are a rich source of novel drugs used in traditional medicine, modern medicine, nutraceuticals, food
supplements, and modern drugs [11]. Neem is a well-known traditional medicinal plant in India and neighbouring
countries for its own versatile role in medical science and broad spectrum of biological activity [12,13,14]. Neem has
been extensively used in Ayurveda, Unani, Homoeopathic, and Siddha medicine, as well as skin and hair treatment
methods, and has become a modern medicine cynosure [15]. Aloe Vera is another herbal plant for whom the leaves
supply water to the plant, designed to allow it to survive long periods of drought. Aloe Vera gel is used for a variety
of purposes such as skin care, thermal burn remedy, sunburn relaxation, and wound healing [16]. It also has strong
antifungal activity and helps in the activation of the body's immune system [17]. Natural medicinal nontoxic plants
are more bioactive than chemicals [18]. Antimicrobial activity of neem leaves extracts against microorganisms such
as bacterial strains (staphylococcus spp., streptococcus spp., pseudomonas spp., and E. coli) have been reported [19].
The rate of skin infections caused by bacterial strains/organisms is expanding on a routine basis. This has become a
significant health problem in both developing and underdeveloped countries [20], and one method to prevent
antibiotic resistance in pathogenic species is by using new compounds that are not based on existing synthetic
antimicrobial agents. More than 135 compounds have been isolated from different parts of neem, and its leaves have
proved remarkable antimicrobial and fungal activity against a variety of bacterial and fungal strains [21,22].
Synonyms for Aloe Vera Although Aloe barbadensis, also known as Barbados or curacao aloe, is native to northern
Africa, it cures a variety of diseases. [22]. The plant possesses over 75 potentially active constituents [23]. The aim of
this study is to evaluate the antimicrobial properties of dried fresh neem leaves and aloe Vera gel, and combos of
both at various levels, using methanolic extract of both plants.

MATERIALS AND METHODS

MATERIAL
Test organisms: strains of Escherichia coli, Staphylococcus aureus, Bacillus subtilis, Aspergillus brasiliensis and Candida
albicans. Stored at -70 "C.

Collection of plant material

Plant sample was collected in November 2021 from a local market on Waghodia Road in Baroda, Gujarat State, India,
in which fresh leaves of the plant material Azadirachta indica and a sample of fully expanded leaves of aloe vera were
purchased. Mrs. Anupama Srivastav of the Parul Institute of Applied Sciences, Microbiology, identified and
authenticated the plants.

METHODS

Preparation of aloe vera gel and Azadirachta indica leaf extracts

Azadirachta indica (Neem) leaves were collected, washed with distilled water, and dried for 3 to 4 days in the
sunlight. They were then powdered further with a sterile mortar and pestle and stored in an airtight container. The
plant’s fully expanded Aloe vera leaves were selected and washed with distilled water. The yellowish liquid is
removed from plants and then cut into thin slices with a knife. The small pieces have been dried individually in the
sunlight for 96 hours before being finely powdered with the help of a blender. To prevent contamination, powdered
is placed in an airtight container. The extraction method was adapted from Athiban et al. (2012), with the following
modifications: The dried powder of neem extract was dissolved in methanol at a weight/volume ratio of 1:10. The
same method applied for aloe vera (1:10) ratio. To make Neem+ Aloe Vera extract, both powder samples are
dissolved in methanol in a 1:1:20 (weight/volume) ratio. For 24 hours, a sample was incubated at 37°C in an
incubator with 120-rpm shaking. After 24 hours, the mixture was evaporated at a low temperature in an oven heated
to 4045 °C, and the residue was treated with 10, 10, and 20 ml of methanol, respectively, and incubated as
mentioned earlier. It was repeated three times. Again, it was dried at a low temperature in an oven prior to being
reconstituted in 5 ml of absolute methanol, packed in separate sterile glass vials, and stored at 4 °C until use [24].
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Investigation of antimicrobial activity

Antimicrobial activity was evaluated using the agar well diffusion technique, which was adapted from Athiban
etal.,2012 with the following modifications. MHA (Mueller Hinton Agar) was used to culture the strains rather than
nutrient broth and thioglycolate, and the radiuses of opaque zones were measured (in mm).

RESULT AND DISCUSSION

In search of an alternative to chemical decontaminants, this experiment appears to test the potential of medicinal
plant extracts. Because of their availability, low cost, and lack of known side effects, natural extracts can be a great
substitute for diseases and as an effective disinfectant. These natural herbs are inexpensive and readily available, so
their use can have a significant influence on society while also helping to minimize soil and air pollution. We can say
that they are more secure to utilise than chemical or synthetic one. In this study, we discovered two plants,
Azadirachta indica (neem) and Aloe vera (Aloe), as well as a combination of the two, that are effective against all of the
target pathogens, including E. coli, Staphylococcus aureus, Bacillus subtilis, Aspergillus brasiliensis and Candida albicans.
In vitro antimicrobial activity of methanolic extracts of neem leaves, aloe leaves and a combination of both leaves
was demonstrated (table 1) against selected gramme-positive (Staphylococcus aureus and Bacillus subtilis) and gram
negative (Escherichia coli) bacteria and also against two fungal strains (Aspergillus brasiliensis and Candida albicans).

The zone of inhibition (in mm) was measured to evaluate the antimicrobial efficacy of neem, aloe and neem+ aloe
(Table 1). All these three extracts were proved to be an effective against bothA. brasiliensisandE. coli (Fig.1 & 2). Neem
extracts exhibited highest zone of inhibition (23.93 mm) against E. coli followed by neem+ aloe vera (21.63 mm) and
aloe vera (19.44 mm) respectively. On the other hand, both neem and aloe vera showed equal radius of opaque zones
(22.5 mm) followed by neem+ aloe vera (19.3 mm) against S. aureus (table 1). This result agrees with the current
literature. Methanolic neem extracts demonstrated inhibition of methicillin resistant S. aureus, pathogenic E. coli, C.
albicans, A. brasiliensis, B. subtilis [24,25,26]. According to Habila et al.,, (2012) [27], crude extracts of neem were
effective against E. coli, Salmonella and Staphylococcus aureus In vitro.Ethanolic extracts of aloe vera was effective
against methicillin resistant E. coli, E. faecalis and Staphylococcus aureus [24]. A.brasiliensis using methanolic extracts
Against E.coli using agar well of neem and neem + aloe vera. Diffusion method.

The minimum inhibitory concentration levels for each of the microbes mentioned were determined and measured. A.
brasiliensis showed highest zone of inhibition followed by neem+ aloe (23.3) mentioned in (table 1). One of the most
interesting things about neem+ aloe concentration is that it is effective against bacterial (E. coli) as well as fungal
stains (candida and aspergillus spp.).An agar well diffusion method was carried out using 100 mm petri plates. 0.1
mL of methanolic extracts were added to petri plates through the use of cylinders to test the antimicrobial activities
of natural herbs.

CONCLUSION

In conclusion, methanolic extracts of Neem, Aloe vera, and Neem+ Aloe Vera are effective against all tested human
pathogens, S. aureus and E. coli, in controlling their growth in vitro in culture conditions. Bioactive components are
also abundant in neem and Aloe vera, which, as previously stated, are stable over a wide temperature and pH range.
These natural herbs, neem and aloe, help in reducing the contamination of microorganisms which are harmful to the
human body. Therefore, these natural extracts can be used for making an effective antibiotic as well as preparing a
strong and harmless disinfectant. Further research may be carried out to purify these bioactive components and put
them to use as disinfectants. As a result, by incorporating them into an industry, it will be able to generate a good
and healthy market.

43261




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 72 / June / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Nidhi rahul kunjar and Anupama Shrivastav

ACKNOWLEDGEMENT

I would like to thank BDR Lifesciences Pvt. Ltd. For providing all the facilities, resources and support that
empowered me to complete my study results.

REFERENCES

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

1.Prusti A, Mishra SR, Sahoo S, Mishra SK. Antibacterial activity of some Indian medicinal plants. Ethnobot
Leaflets 2008; 12:227-30.

2.Das BK, Mukherjee SC, Sahu BB, Murjani G (1999). Neem (Azadirachta indica) extract as an antibacterial agent
against fish pathogenic bacteria. Indian J. Exp. Biol., 37: 1097-1100.

3.Kumar MS, Kirubanandan S, Sripriya R, Sehgal PK (2008). Triphala promotes healing of infected full-thickness
dermal wound. J. Surg. Res., 144: 94-101.

4.Penner R, Fedorak RN, Madsen KL (2005). Probiotics and nutraceuticals: non-medicinal treatments of
gastrointestinal diseases. Curr. Opin. Pharmacol., 5: 596-603.

5.Westh H, Zinn CS, Rosdahl VT (2004). An international multicenter study of antimicrobial consumption and
resistance in Staphylococcus aureus isolates from 15 hospitals in 14 countries. Microb. Drug Resist., 10: 169-176.
6.Mitscher LA, Drake S, Gollapudi SR, Okwute SK (1987). A modern look at folkloric use of  anti-infective
agents. ] Nat Prod 50: 1025-1040.

7.Wadud A, Prasad PV, Rao MM, Narayana A (2007). Evolution of drug: a historical perspective. Bull Indian Inst.
Hist. Med. Hyderabad, 37: 69-80.

8.Mukherjee PK, Wahile A (2006). Integrated approaches towards drug development from Ayurveda and other
Indian system of medicines. ] Ethnopharmacol., 103: 25-35.

Barbosa LN, Rall VL, Fernandes AA, Ushimaru PI, da Silva Probst I, Fernandes A, Jr. (2009). Essential oils against
foodborne pathogens and spoilage bacteria in minced meat. Foodborne Pathog. Dis., 6: 725-728.

10.Hazni H, Ahmad N, Hitotsuyanagi Y, Takeya K, Choo CY (2008). Phytochemical constituents from Cassia
alata with inhibition against methicillin-resistant Staphylococcus aureus (MRSA). Planta Med., 74: 1802-1805.
11.Ncube NS, Afolayan AJ, Okoh Al Assessment techniques of antimicrobial properties of natural compounds of
plant origin: Current methods and future trends. Afr J Biotechnol 2008; 7:1797-806.

12.Parrotta JA, Chaturvedi AN. Azadirachta Indica A. Juss. Neem, Margosa. Meliaceae. Mahogany Family: USDA
Forest Service, International Institute of Tropical Forestry; 1994. p. 1-8.

13.Biswas K, Chattopadhyay I, Banerjee RK, Bandyopadhyay U. Biological activities and medicinal properties of
neem (Azadirachta indica). Curr Sci 2002; 82:1336-45.

14.Puri HS. Neem the Devine Tree: Azadirachta Indica. The Netherlands: Harwood Academi Publishers; 1999. p.
182.

15.Varma GS. Miracles of Neem Tree. New Delhi, India: Rasayan Pharmacy; 1976.

16.Foster S. Aloe Vera: The Succulent with Skin Soothing Cell Protecting Properties. Health World Online. Herbs
for Health; 1999.

17.Davis HR. Aloe Vera: A Scientific Approach. New York: Vantage Press; 1997. p. 3-5.

18.Prasad SD, Goda PC, Reddy KS, Kumar CS, Hemadri M, Ranga Reddy DS. Evaluation of antimicrobial efficacy
of neem and Aloe vera leaf extracts in comparison with 3% sodium hypochlorite and 2% chlorhexidine against E.
faecalis and C. albicans. ] NTR Univ Health Sci 2016; 5:104-10.

Koona, S.J. & Budida, S. (2011). Antimicrobial potential of the extracts of the leaves of Azadirachta indica Linn.
Natural Science and Biology3: 65-69.

Inanir I, ahin MT, Gundiz K, Ding G, Tiirel A, Oztiirkcan S. Prevalence of skin conditions in primary school
children in Turkey: Differences based on socioeconomic factors. Pediatric Dermatology 2002; 19: 307-311.
http://dx.doi.org/10.1046/j.1525-1470.2002.00087

43262



http://dx.doi.org/10.1046/j.1525-1470.2002.00087

Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 72 / June / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

21.

22.

23.

24.

25.

26.

27.

Nidhi rahul kunjar and Anupama Shrivastav

IMran K, Surya RS, Surekha D, Srujana DG, Hemasundara A. Phytochemical studies and screening of leaf
extracts of Azadirachta indica for its anti-microbial activity against dental pathogens. Archives of Applied Science
Research 2010; 2(2): 246-250.

Boudreau MD, Beland FA. An evaluation of the biological and toxicological properties of Aloe barbadensis (Miller),
Aloe vera. ] Environ Sci Health C 2006; 24:103-54. http://dx.doi.org/10.1080/10590500600614303

Fulton JE. The stimulation of postdermabrasion wound healing with stabilized Aloe vera gel-polyethylene oxide
dressing. ] Dermatol Surg Oncol1990; 16: 460-67.  http://dx.doi.org/10.1111/).15244725.1990.tb00065.x

Mehrotra, S., Srivastava, A.K. and Nandi, S.P. 2010. Comparative antimicrobial activities of Neem, Amla, Aloe,
Assam Tea and Clove Extracts against Vibrio cholerae, Staphylococcus aureus and Pseudomonas aeruginosa. Journal of
Medicinal Plants Research. 4 (18): 2473-2478.

Panchal, P., Bajaj, H. and Mahashwari, S. 2013. Azadirachta indica (Neem): antibacterial effects against Esherichia
coli and Salmonella. Guru Drone Journal of Pharmacy and Research. 1(1): 18-21.

Bohora, A., Hegde, V. and Kokate, S. 2010. Comparison of the antibacterial efficiency of neem leaf extract and 2%
sodium hypochlorite against E. faecalis, C. albicans and mixed culture-an in vitro study. Endodontology. 10-14.
Habila, M.P., Philip, M.W., Chidama, S.S. and Wonder, S.K. 2013. Antibacterial Effects of crude extracts of
Azadirachta indica against Escherichia coli, Salmonella spp. and Staphylococcus aureus. International Journal of
Medicine and Medical Sciences. 5 (1) : 14-18.

Table 1: Result of zones of inhibition (mm) of methanolic extract of neem, aloe vera and neem+ Aloe vera.

organisms Concentration of neem, aloe & neem+ aloe extracts in (mm).
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B. subtilis 21.1 19.5 14.64
E. coli 23.93 19.44 21.63
S. aureus 22.5 22.5 19.3
C. albicans 20.1 23.4 22.68
A. brasiliensis 19.6 20.5 23.3

Fig. 1: Antimicrobial Activity Showed Fig. 2: Antimicrobial Efficacy Test
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ABSTRACT

The age of big data is now coming. But the traditional data analytics may not be ableto handle such
large quantities of data. The question that arises now is how to develop a high performance platform
to efficiently analyze big data and how to design an appropriate mining algorithm to find the useful
things from big data. To deeply discuss this issue, this paper begins with a brief introduction to data
analytics, followed by the discussions of big data analytics. Some important open issues and further
research directions will also be presented for the next step of big data analytics.

Keywords: Big data, Hadoop, Spark, Flink, Hive

INTRODUCTION

As the value of data storage has gone down and superior computers have become a lotof widely accessible, we
tend to have seen growth of machine learning (ML) into a host of industries together with finance, law
enforcement, entertainment, commerce, and health care. As theoretical analysis is leveraged into practical tasks,
machine learning tools are more and more seen as not simply helpful, however integral to several business
operations. The goal of machine learning is to alter a system to learn from the past or present and use that data to
create predictions or choices relating to unknown future events. Within the most general terms, the advancement
for a supervised machine learning task consists of 3 phases: build the model, measure and tune the model, so
place the model into production. An example of this progress is in. At the center of machine learning is that the
data that powers the models, and therefore the new era of big data is catapulting machine learning to the forefront
of research and industry applications. Which means of the term “big data” is still the subject of some
disagreement; however it usually refers to data that's too massive or too complicated to process on one machine.
We tend to live in an age wherever data is growing orders of magnitude quicker than ever before. Consistent with
International data Corporation’s annual Digital Universe study, the amount of data on our planet is ready to
achieve forty four zeta bytes (4.4 x 1022 bytes) by 2020 that would be 10 times larger than it had been in
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2013.Whereas no single entity is working with data at this magnitude, several industries are still generating data
large to be processed with efficiency using ancient techniques. Ancestry.com, for instance, stores numerous
records totaling regarding ten peta bytes of data. With such a rate in data production, the challenge that we faced
here is by the machine learning community is the way to best with efficiency method and learn from big data.
Some of the most common machine learning toolkits like R or weka weren't designed for these sorts of workloads.
Though weka has distributed implementations of some algorithms on the market, it is not on an equivalent level
as tools that were at first designed and designed for terabyte-scale. Hadoop, a preferred frame work for operating
with big data, helps to resolve this scalability down side by giving distributed storage and process solutions.

What is Big data

Before discussing about Big data, we should first know what is data. Data is nothing but the characters, symbols,
operator which the user gives input to the computer and the computer process upon and them which may be
stored and transmitted in the form of electrical signal and recorded on any electrical media. Big data is also a type
of data which is very huge in size and growing exponentially over time. The amount of data generated is so huge
that no traditional data management tools are able to process the data. There are 3 types of variation in the types
of big data that is structured data which is nothing but the working of database. The data which needs to be stored
in a fixed format but the unstructured data is the data that hugely generated now a day simply web browsing
experience or facebook data, simple text files, images, videos etc. Semi structured data contain both the forms of
data the set types of data is represented using an xml file.

Volume is that the most evident of the 3, relating the scale of the data. The large volumes of data that we tend to
are presently managing have needed scientists to rethink storage and process paradigms in order to develop the
tools required to properly analyze it. Velocity addresses the speed at that data may be received further as
analyzed. Within the “Data processing engines” section, we tend to discuss the differences between batch
processing, which works on historical information, and stream processing, that analyzes thedata in time period
because it is generated. This additionally refers to the rate of change of information that is very relevant within the
area of stream process. Variety refers to the problem of disparate and incompatible data formats. Data can come in
from many alternative sources and take on many alternative forms, and simply getting ready it for analysis takes a
major quantity of your time and energy. Big data collections are aggregates of multiple data sets that are singly
manageable, however as a bunch are large to fit on disk. The data sets in these collections typically come from
completely different sources, are in disparate formats, and are hold on in separate physical sites and in several
sorts of repositories. Big information objects are individual datasets that by themselves are too massive to be
processed by normal algorithms on obtainable hardware. Not like collections, they typically return from one
source. Today, the matter of big data collections is commonly solved through distributed storage systems that are
designed to rigorously management access and management in a fault-tolerant manner. One answer for the down
side of big data objects in machine learning is through parallelization of algorithms. This is often usually
accomplished in one in every of 2 ways thatdata similarity, within which the data is split into additional
manageable item send every set is computed at the same time, or task similarity, within which the algorithm is
split into steps that may be performed at the same time. It is not uncommon to encounter big collections of big
objects as information grows and becomes more widely obtainable. This, as well as unprecedented access to
computing power through more cost-effective high performance machines further as cloud services, is gap up
several new opportunities for machine learning analysis. Several of those new directions utilize progressively
complicated workflows that need systems designed mistreatment a combination of state-of-the art tools and
techniques.

Hadoop Eco System

Many individuals contemplate the terms Hadoop and Map Reduce to be interchangeable, however this can be not
entirely correct. Hadoop was initially introduced in 2007 as an open source implementation of the Map Reduce
process engine coupled with a distributed file system, however it has since evolved into an immense web of
projects connected to each step of a huge data work flow, together with data assortment, storage, processing, and
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abundant a lot of. The amount of projects that have been developed to either complement or replace these original
parts has created this definition of Hadoop unclear. For this reason, we frequently hear relevancy the Hadoop
scheme instead, that encompasses these connected projects and merchandise. To absolutely perceive Hadoop, one
should look at each the project itself and also the scheme that surrounds it.

Apachespark

Spark that was initially developed at the University of California, Berkeley and is currently an Apache top-
ranking project, is predicated on Map Reduce however addresses variety of the deficiencies represented higher
than. Like Hadoop, it supports unvarying computation and it improves on speed and resource problems by
utilizing in memory computation. Spark’s approach to process has seen widespread adoption in each analysis and
industry. The most abstractions used in this project are known as Resilient Distributed Datasets (RDD) that store
data in-memory and supply fault tolerance while not replication. RDDs is understood as read-only distributed
shared memory. This model, streamlines the educational method through in-memory caching of intermediate
results, considerably lowering on the quantity of read and write operations necessary.

Apachestrom

Storm is used for process data in real-time and was at first planned to over-come deficiencies of different
processors in assembling and analyzing social media streams. Development on Storm began at BackType, a social
media analytics company and continued at Twitter once a 2011 acquisition. The project was open sourced and
have become an Apache superior project in September 2014. The machine learning community has been inserting
growing importance on data processing, and as a result, Storm is seeing increased adoption each in production
and in analysis environments. The Storm design consists of spouts and bolts. A spout is that the input stream (e.g.
Twitter streaming API), whereas bolts contain most of the computation logic, process data within the variety of
tuples from either the spout or different bolts. Networks of spouts and bolts, that are depicted as directed graphs,
are famous as topologies. The project is primarily enforced in Clojure, however at first used Java for all APIs to
encourage a lot of widespread adoption. It currently includes Thrift, a frame work for cross-language
development. That permits topologies to be outlined and submitted victimization any programming language.
Storm uses real-time streaming, however conjointly offers micro batch via its trident API. Fault tolerance is
achieved by method of the topology: Spouts can keep messages in their output queues till the bolts acknowledge
them. Messages can still be sent out till they are acknowledged, at that time they can be born out of the queue. A
master node, famous as Nimbus as a result of it runs the Nimbus daemon, tracks the heart-beats of employee
nodes. If an employee node dies, then Nimbus can transfer the employees to another node. Nimbus conjointly
handles the responsibility of assignment tasks to employees, similar to job tracker in Map Reduce. The biggest
distinction is if the job tracker dies, all running jobs are lost, however if Nimbus dies, it's automatically restarted.
Storm was designed as a complete system independent from Hadoop, however since Hadoop affected to YARN,
work has been done to integrate the two comes.

Apache Flink

Flink was developed at the Technical University of Berlin beneath the name Stratosphere. It graduated the Apache
incubation stage in January 2015 and is currently a commanding project. It offers capability for each batch and
stream process, therefore permitting the implementation of a Lambda design as delineated on top of. It is a
scalable, in-memory choice that has APIs for each Java and Scala. It’s its own runtime, instead of being designed
on high of Map Reduce. As such, it may be integrated with HDFS and YARN, or run utterly independent from the
Hadoop system. Flink’s process model applies transformations to parallel data collections. Such transformations
generalize map and reduce functions, as well as functions such as join, group, and iterate. Also included is a cost-
based optimizer that automatically selects the best execution strategy for every job. Flink is additionally totally
compatible with Map Reduce that means it will run legacy code with no modification. Like Spark, Flink
additionally offers repetitive batch still as streaming choices, although their streaming API is predicated on
individual events, instead of the micro-batch approach that Spark uses. This is often identical model that Storm
uses for true real-time operation. Connectors are offered that enable for process data streams from writer,
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RabbitMQ (a platform-independent electronic messaging system), Flume, Twitter, and user-defined data sources.
The project continues to be in its infancy however machine learning tools are in development. Flink-ML, a
machine learning library, was introduced in April2015.

H20

H2O is an open source framework that provides a parallel process engine, analytics, math, and machine learning
libraries, on with data preprocessing and evaluation tools. Toboot, it offers a web-based programme, creating
learning tasks a lot of accessible to analysts and statisticians who could not have sturdy programming
backgrounds. For those who would like to tweak the implementations, it offers support for Java ,R, Python, and
Scala. Additionally to its native process engine. They need additionally released a project known as sparkling
water that integrates Spark and Spark Streaming into their platform. This is often solely supported in version 3.0.
Further efforts are created towards integration with Storm for real-time streaming. H2O’s engine processes data
fully in-memory victimization multiple execution strategies, counting on what's best for the algorithm used. The
overall approach used is Distributed Fork/Join, a divide-and-conquer technique that is reliable and appropriate for
massively parallel tasks. This is a methodology that breaks up ajob into smaller jobs that run in parallel, leading to
dynamic fine-grain load equalization for Map Reduce jobs as well as graphs and streams. They claim to be the
quickest execution engine, however as of the time of this writing, no educational studies are published that verify
or refute these claims and any analysis is required in this area.

HIVE

Hive efficiently stores huge amounts of data in a given storage space delivering high throughput and fast
response time with low latency. Hive is an ecosystem built on top of Hadoop, which supports SQL-like queries
and is compiled into Map Reduce jobs executed on Hadoop. Hive supports rich data types to enhance data
processing, e.g., Map, Array and Struct, apart from basic data types. Conversely, LOAD statements take less time
in Hive. This is because Hive does not verify the data when it is loaded, but rather when a query Is issued. This is
called schema on read. Hive allows one to query data sets of large sizes (multi-terabyte). The query planner runs
the query in parallel across multiple nodes using map/reduce. Hive provides partitioned tables, which allow it to
scan a partition of a table rather than the whole table if that is appropriate for the query it is executing. Hive is
well-suited for offline reporting, transformation, and analysis of large data sets.

CONCLUSION

In this paper, we reviewed studies on the data analytics from the traditional data analysis to the recent big data
analysis. From the system perspective, the KDD process issued as the framework for these studies and is
summarized into three parts: input, analysis, and output. From the perspective of big data analytics frame work
and platform, the discussions are focused on the performance-oriented and results-oriented issues. From the
perspective of data mining problem, this paper gives a brief introduction to the data and big data mining
algorithms which consist of clustering, classification, and frequent patterns mining technologies.
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Table: Comparison of Data Analysis Tools

Tool Characteristics of the tool
00 Processing model Language Support Latency
— n
Apache Spark Mini/micro . batches, Scala, Java, Python Seconds
steaming
Apache Storm A record at a time Any Milli-seconds
Apache Flink Batch and’ stream Scala, Java, Python Seconds
processing
Hive Streaming SQL-like High
H20 Batch processing Java, Python, R, Scala Low
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ABSTRACT

Among plant genomes, maize has the most extensively studied genome. Maize has been at the forefront

of the development and evaluation of a wide range of molecular markers. The use of molecular markers
in the investigation of genetic diversity and differentiation in maize germplasm, especially in tropical and
subtropical maize production systems will help the plant breeder to develop new germplasms. Some
DNA-based markers are employed for mapping in India and MAS for significant abiotic/biotic factors
affecting productivity. The genetic markers of maize genotypes lines established by several public sector
institutes in India are presented in this article.1. The use of markers to examine genetic diversity in India
maize genotype, 2. Using QTL mapping, determine the phenotypic and genotypic diversity of traits
associated to maize heat tolerance seedlings, as well as their genetic architecture. Some pressures have an
impact on maize's agronomic and qualitative attributes, resulting in decreased productivity. It
understands genetic complexity features to boost maize productivity in India, which contributes 2% of
total world production in 2020-2021. DNA markers are used in traditional linked mapping methods. The
advantages and drawbacks of genomic mapping have been highlighted. Finally, we look at the current
and future influence of genomic mapping on maize crops, as well as the implications for poor people in
developing countries who rely on maize crops for their livelihoods and food security.

Keywords: Crop improvement, Sustainable production, Markers, Genome Mapping, QTLs, etc.
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INTRODUCTION

Maize occupies a prominent position in the global food sector and agricultural output. Developing countries, such as
the United States, are more interested in maize production (FAOSTAT, 2020) Maize demand is expected to outpace
wheat and rice demand in emerging countries by 2020 (USDA, 2020). However, maize production in a number of
developing countries remains low. Maize is grown on about 45 million hectares in the lowland tropics, where
productivity is rather high. Severely a number of environmental stresses like biotic and abiotic constraints have
inhibited their progress. So, in India, traditional breeding practices have led in significant advancements in maize
development and its productivity has a lot of opportunity for improvement (Karp et al., 2018 and Liu, 2020). Using
contemporary molecular techniques and procedures, breeders will be able to successfully address important research
areas.

The phrase "molecular breeding" is becoming more extensively used to describe the use of molecular (DNA-based)
tools like markers to improve the effectiveness of the breeding process. Plant breeding programs could benefit from
DNA markers in a variety of ways, including identifying elite genetic stocks, analyzing genetic diversity, and
boosting the efficiency of tough trait selection. RELPS, RAPDs, SSRs and AFLPs are some of the most common DNA-
based markers used by plant scientists (Powell et al., 2016a,b).There are excellent studies available to discuss the
genetic basis of a variety of DNA-based markers, as well as the methods for detecting molecular polymorphism and
the benefits and drawbacks of using these markers for various reasons. The target crop, its breeding behaviour, the
experiment's specific aims, the resolution required, and any operational/financial constraints will all influence the
optimal marker(s) for a given application.

Different marker systems are compared in terms of their properties and applications. Mogg et al., (2010) studied
genetic linkage map can be created using any type of molecular marker. In F2 and backcross generations,
codominant markers such as RFLPs, SSRs, and SNPs provide more genetic information than markers that detect
mainly presence/absence or dominant polymorphisms, such as RAPDs or AFLPs (Table 1). The use of RFLP as
anchor loci is appropriate for comparison mapping within and across crop species because they detect evolutionarily
conserved loci in a more predictable manner than hypervariable SSRs and AFLPs. For varied purposes, PCR-based
DNA markers are available in a variety of formats (Powell et al., 2011a, b). SSR markers are most commonly used
because of their low cost, ease of use, and efficacy, in maize breeding.

SSR markers are abundant, consistently distributed, and codominant in maize genomes, with over 1000 mapped SSR
markers available in the public domain. Sequencing by synthesis method (SBS), revealed that an SNP could be
discovered at every 40 bp (Mogg et al., 2010). Apart from, maize microsatellites markers' its genome also covers up to
62 million SNPs, based on the size of its genome, which is estimated to be 2.5 x 109 bp (Edwards &Mogg, 2015).
While both SSRs and SNPs may be reliably employed on a large scale with only a little amount of DNA required for
PCR amplification, SNPs are especially amenable to automation, and so offer significant benefits for plant breeding.
SSRs are the ideal alternative when codominant, multiallelic information is required, or when infrastructure and
resources are constrained.

Genetic markers a part of ScreeningMaize genome

Researchers working on crop improvement are increasingly using molecular markers as an effective and acceptable
tool for addressing a variety of basic and practical research areas pertinent to agricultural production systems
(Mohan et at., 2011 and Prioul et al, 2018). In order to effectively maintain germplasm collections, DNA
fingerprinting and genetic diversity analyses utilizing molecular markers are quite useful. In addition, a growing
emphasis is being made on comprehensive genetic diversity studies in breeding materials for main crops (Warburton
& Hoisington, 2012).
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The use of molecular markers to accurately determine the levels and patterns of genetic variation is especially useful
in maize breeding; (1). preserving and expanding the elite germplasm's genetic base (2). Lines are assigned to
heterotic groupings. (3). choosing the best parental lines for a hybrid combination (4). production of segregating
progenies with the greatest genetic variability for subsequent selection. For quick mapping certain areas of the
genome, special mapping procedures can be applied.

The use of near isogenic lines is one such method. Throughout the years, back-crossing has been employed by
breeders to transfer desirable features from wild relatives to farmed crop plants(Mohammadi & Prasanna, 2012). In
each back cross programme, it generates a pair of NILs as follows: the back cross programme recurrent parent in one
line, and the back cross programme results, which differs from the recurrent parent solely in the region of its genome
that surrounds the gene transmitted by the back-cross. The genome which is highly polymorphic at the level of DNA
sequence. It gives a gene that can be used as a target (Devos & Gale, 2012). Typical linkage mapping, on the other
hand, would necessitate testing each marker with a complete mapping population to see if it was mapping towards
the target gene or not. Individuals homozygous for the gene of interest may also be segregating generation, i.e., F,
and their genomic DNA could be collected and analyzed for markers close to the gene of interest. When used in
conjunction with RAPD markers, it is possible to quickly detect a high number of DNA markers in a given location.
As a result, any genomic area having DNA or protein markers that has been mapped can be quickly targeted with
new markers. This could come in handy when trying to fill in gaps on a genetic map.

Molecular Profiling of Maize germplasm

Maize breeders in India, like those in most developing countries, have distinguished inbred lines based on major
morphological characteristics such as plant height, anthocyanin coloration of various plant parts, tassel type, tassel
branching, days to flowering, ear characters, cob coloration, grain colour, and grain types (Virk & Witcombe, 2015).
Despite the importance of morphological descriptions in determining the agronomic value of germplasm, they are
not very trustworthy due to complicated 'genotype x environment' interactions that necessitate testing in many
locations/environments (Smith & Smith, 2010). Methods that exclusively rely on morphological data are not
consistent nor successful in unambiguously differentiating elite breeding materials, according to extensive
investigations in many crop species, particularly maize. Environmental factors, such as genetic heterogeneity
(various combinations of alleles produce similar phenotypes), and genetic heterogeneity (different combinations of
alleles produce similar phenotypes)lsozyme and zein chromatographic data have previously been utilized to
characterize elite inbred lines and commercial maize hybrids.

In comparison to molecular marker analysis, isozyme analysis is relatively simple and inexpensive; however,
insufficient genomic coverage, low levels of polymorphism, developmental regulation, and pleiotropic effects
impose major constraints on effectively using isozyme markers in genotype differentiation and genetic diversity
analysis. In the recent past. SSR markers based on PCR have been found to be effective. They're employed to
distinguish between US and European maize germplasm since they're well-suited to genotyping and discrimination
(Stuber & Goodman, 2010; Smith, 2012, Smith & Smith, 2010, 2011; Bar-Hen et al., 2015). In India, no systematic
efforts to efficiently employ molecular markers for genetic fingerprinting or characterization of genetic diversity in
maize inbred lines established by public sector institutions, including those typically utilized for hybrid maize
breeding, have been made(Stuber & Goodman, 2013; Smith, 2015). However, studies have recently been conducted to
profile a selected set of Indian maize genotypes, including inbred lines and single-cross hybrids, using
morphological and microsatellite markers, as well as to analyses the genetic diversity in maize inbred lines
commonly used in public sector institutions.

In 47 Indian inbred lines, observations were made on 20 'categorical descriptors' (qualitative or visually assessed
quantitative features) to determine their efficacy in successful genotype discrimination(Smith & Smith, 2010;
Dubreuil et al., 2018). The 'categorical' descriptors, on the other hand, revealed relatively little polymorphism in the
Indian lines studied, with only 55 variants in total, underlining the serious limits of relying solely on morphological
data to determine genotype identity or distinctness (Pushpavalli et al, 2011 and Mohammadi et al., 2012a).
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Molecular profiling of 69 inbred lines, including 58 Indian lines, 6 CIMMYT lines generated in Mexico (used as
‘reference genotypes,' and 5 lines from the CIMMYT-Asian Regional Maize Program, was carried out.(CIMMYT-
ARMP), Thailand, discovered high levels of polymorphism utilizing 58 polymorphic SSR markers (435 alleles).

The discovery of 109 unique/rare SSR alleles (present in more than 1 or 2 of the genotypes studied) aided in
successful genotype discrimination. The average PIC value revealed the high level of polymorphism demonstrated
by the SSR loci (0.70). SSR markers like dupssrl7, bntgl647, and bntgl98 could be utilized to distinguish Indian
maize inbred lines since they have high PIC values (>0.75) and discrete allelic size ranges.Smith et al (2011)
elaborated multiplexing for improved assay efficiency would be facilitated by distinct and non-overlapping size
ranges of the amplification products of SSR loci with high PIC.They proposed a sequential method combining
marker information and agro-morphological description, which includes: (i) comparing two lines at marker loci and
declaring them distinct only if their genetic similarity (GS) value is below a predetermined threshold; and (ii)
comparing two lines for agro-morphological traits only if their GS value is above this threshold. In the second phase,
environmental variation for morphological features allows statistical tests to be built to establish the ‘minimum
distance' between the two inbreeds, which is important in the context of plant variety protection. It would be
fascinating to see if this suggestion for routine profiling of elite breeding materials has broader relevance and
effectiveness.

Fingerprinting has been expanded to the classification of genetically varied materials such as landraces, populations,
open pollinated varieties, and germplasm accessions (Fig.1), thanks to the availability of high throughput
technologies that can utilize fluorescent-labeled SSR markers through multiplexing. Because the expense and time
required to define each line tends to be the limiting factor, previous studies on population characterization focused
on only a few people per community. Utilizing a bulking technique for people in a certain population, followed by
examination of the bulks using multiplexed SSR primers and semi-automated DNA sequencing technologies, can
improve the efficiency and accuracy of population fingerprinting

Molecular markers were used to examine genetic diversity in Indian maize germplasm.

Pedigree information provides a broad approximation of predicted genetic relatedness among lines in allogamous
crops like maize, but it's often unavailable or incorrect, especially when inbred lines are generated from a large base
population. SSRs and 89 AFLPs, for example, are DNA-based markers that have given valuable tools for assessing
genetic variability (Melchinger et al., 2011; Messmer et al., 2013).A group of 23 QPM lines, including 13 inbreeds
generated by the national program and ten selected tropical/subtropical QPM lines developed by CIMMYT, were
investigated for grain quality, agronomic performance, and molecular polymorphism using SSR markers in another
recent work at IARIL. The QPM inbred lines were effectively differentiated using polymorphic profiles for 36 SSR loci
(Pejic et al., 2010 and Vuylsteke et al., 2018).

The investigation identified SSR markers with high polymorphism information richness in the selected QPM
genotypes, such as bnlg439, phi037, bnlgl125, dupssr34, and bnlgl05. The bulk of the Indians had high levels of
heterozygosity, according to SSR markers’ lines, as well as CMLI88, a CIMMYT QPM inbred.(Kassahun & Prasanna,
2012). The Indian QPM inbreds were clearly separated from those generated at CIMMYT utilizing cluster analysis
employing SSR data, followed by canonical discriminant analysis. The cluster patterns were mostly consistent with
the QPM inbreds study’s available pedigree information.

The study confirmed the utility of SSR markers in analyzing genetic links among QPM lines, and it will benefit in the
planned use of CIMMYT QPM lines in India's QPM breeding programs (Stuber et al., 2011). One of the potential
applications of inbred line molecular marker data is to identify parents useful for breeding. Single-cross hybrid
performance is being developed or improved. Although SSRs are unlikely to directly alter the phenotypic expression
of the targeted quantitative trait(s), they can be used to identify nearby (linked) genomic sequences. In this situation,
inbred line marker divergence can be used to forecast hybrid performance.
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This is especially important in crops like maize, where a lot of time and money is spent in field testing of novel lines
in various single-cross combinations to find lines with superior combining potential. A number of experiments in
maize have been conducted to determine the relationship between molecular marker divergence and hybrid
performance (Mohammadi et al.,, 2012b), resulting in various outcomes. The majority of research, on the other hand,
suggest that genotypic differences may be useful for early identification of loci/alleles for possible hybrid
enhancement, but that they are unlikely to accurately reflect hybrid performance.

Mapping QTLs in Maize

The discovery of extensive visualization, variability at the DNA level are combined with the development of
statistical packages that can aid in analysing variation in a quantitative trait in congruence with molecular marker
data in a segregating population, this led to the mapping of QTL influencing a wide range of agronomically
important traits in a variety of crop plants, including maize (Young, 2010 and Ribaut et al, 2012a,b). A quantitative
trait locus (QTL) is a region of the genome linked to a quantitative trait (Korte and Farlow, 2013 and Alqudah et al.,
2020).

A QTL, in theory, can be a single gene or a group of closely connected genes that affect the trait. There are several
excellent reviews available that cover various elements of QTL mapping in crop plants (Xiao et al. 2017). MAS in
backcross, pedigree, and population improvement programs can be enabled by QTL mapping and the identification
of molecular markers closely connected to QTL with large impacts on a target trait. This is particularly effective for
crop traits that are difficult or impossible to select for using traditional methods. Molecular markers have been used
to find and define QTL linked to a variety of maize properties, including grain yield, domesticated features,
environmental adaptation, disease and insect pest resistance, and drought and heat stress tolerance (Stuber, 1995;
Stuber et al, 1999).

The Maize DB (htrp.z/agron.missouri.edu) contains extensive information regarding such experiments. Below is a
case study that could be useful in the proper treatment of downy mildew diseases in maize in tropical Asian nations.

Exploitation of Marker Assisted Selection in Maize breeding programme: A way forward to step up genome
profile

The goal of MAS is to find connections between markers and alleles of a gene or QTL of interest, then use those
associations to produce better lines or populations (White, 2012). Individuals can be backcrossed using marker-
assisted backcrossing until they possess the genomic fragment in the recipient's or recurrent parent's genetic
background. Recombination between the marker and the gene/QTL must be limited for MAS to be successful. This is
accomplished by using flanking markers that are closely related. The main goal of marker-assisted backcrossing is to
speed up line conversion and lower the transferred gene's linkage drag (s), (Raymundo, 2010). To recover 99 percent
of the recurrent parent genome using conventional backcross (BC) breeding, it would take six BC generations to
convey a single dominant gene. For crops like maize, where new lines and hybrids are introduced often, this
technique is time-consuming and labour-intensive. The proportion of the recurrent parent genome in a BCI
generation would normally be distributed around a mean of 75 percent (the distribution would become increasingly
skewed in later BC generations), but given a large enough sample size, it would contain plants with more than 85
percent recurrent parent genome.

To speed up the breeding process, molecular markers can be used to identify these plants (George et al., 2012). It is
very impossible to eliminate the linkage drag that comes as "baggage" with the introgressed segment without
molecular markers bordering the target gene (Murray et al, 2010). MAS is now widely used in maize breeding
programs for (1) locating beneficial alleles in the genomic background of genotypes of interest and (2) identifying
individual plants in large segregating populations that have the favourable alleles.
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For example, two of the most prominent examples of molecular markers being used in line conversions through a BC
method in maize at CIMMYT are: (1) introgression of the opaque2 (02) gene on chromosome 7 for the production of
QPM lines, and (ii) transfer of a significant QTL linked with maize streak virus (MSV) resistance found on the short
arm of chromosome (iii). The value of MAS in QPM breeding is very important to evaluate because QPM is relevant
to a variety of maize-growing countries, particularly in the developing world, such as India. Maize provides for
roughly 15% to 56% of total daily calories in the diets of people in about 25 developing nations, primarily in Africa
and Latin America, where animal protein is rare and expensive, making it inaccessible to a large portion of the
population (Groh et al., 2018). Selecting for the homozygous recessive 02 allele condition can improve the quality of
maize seed protein.

The existence of the homozygous 02 allele condition is linked to alterations in endosperm amino acid balance,
notably a favourable rise in the proportions of lysine and tryptophan. Detection of three SSR markers within the
sequence of the 02 gene was made possible by cloning and sequencing the gene. CIMMYT has consistently screened
hundreds of genotypes in segregating populations using these three SSRs to identify genotypes with one copy of the
2" mutant allele (BC approach) and genotypes with two copies of self-pollination strategy (Banziger et al., 2010),
Before flowering, the plants are selected to ensure that only the selected plants are pollinated. Integration of MAS for
2’ is a reasonably easy and effective technique for speeding up QPM development, and it is now being used in a
number of countries, including India. MAS ill Maize Breeding Integration Despite a plethora of published research
on QTL mapping, especially in recent years, a number of obstacles have severely limited the practical use of QTL
information in plant breeding via MAS (Lande& Thompson, 2012).

The following are some of the most significant constraints: I identification of a small number of major QTLs
controlling target traits; (ii) inadequacies/experimental deficiencies in QTL analysis leading to
overestimation/underestimation of the number and effects of QTLs; (iii) lack of QTL1 marker associations applicable
across different sets of breeding material; (iv) strong QTL x environment interaction; and (v) difficulty evaluating
epistatic effects precisely (Lande& Thompson, 2012). To circumvent some of these major restrictions, alternative
solutions have recently been presented, particularly utilizing maize as a model system. At CIMMYT, the
effectiveness of such techniques in boosting the efficiency of gene introgression using molecular markers while
lowering the cost of MAS research is being investigated (Lande& Thompson, 2012).

In maize MAS trials, the cost-effectiveness of utilizing molecular markers (SSRs) was also calculated. The study
found that MAS is cost-effective when only a few SSR markers are utilized and several hundred genotypes are
tested. Given the recessive nature of the gene and the lack of visible visual selection due to the interplay of two
genes, using SSR markers to select for the opaque? gene during QPM development highlights the utility of MAS as
an efficient substitute for phenotypic selection. When the endosperm protein quality is assessed using chemical
analysis, there are modifiers involved in kernel vitreousness or hardness (an essential property in QPM), as well as a
higher cost per sample. With the emergence of more efficient and high throughput techniques for detecting genetic
polymorphism, the cost-effectiveness of MAS over phenotypic selection, particularly for complex polygenic traits, is
projected to improve in the future (Ribaut et al., 2012a).
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Table 1: Various molecular markers' characteristics and utility

SSR SNP RFLP AFLP RAPD
Marker- assisted selection ++ ++ ++ H+H -
Comparative-genome mapping - - ++ - _
Mapping polygenic traits + ++ ++ ++ ya
Genetic diversity ++ ? T+ + _
Tagging qualitative genes + ++ ++ +++ ++
Fingerprinting ++ -+ ++ ++ -/+
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Fig. 1: Fingerprinting has been expanded to the classification of genetically varied materials such as landraces,
populations, open pollinated varieties, and germplasm accessions
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ABSTRACT

For exponentially growing human population, food requirement increase is needed. Plants are faced
many challenges by diverse biotic and abiotic agents. Of the two, plant pathogens that come under biotic
stress exhibited significant yield losses. To sort out this problem many management strategies are
present. However, for the control of the plant diseases employing chemicals is the best method which
gave the rapid results to save our agriculture.

Key words: Plants, Plant pathogens, Management, Chemicals, Yield

INTRODUCTION

Humans directly or indirectly rely on plants for their survival. Boosting crop production is important to meet the
food demand of the ever growing population in day to day life. But the plants succumbed to diverse group of
incitants viz., fungi, bacteria, viruses, nematodes, phytoplasma and, spiroplasma. Globally, the update data depicted
that the yield losses due to plant pathogens is about to 16%. Some key fungal diseases are leaf spot, late blight,
downy mildew, rice diseases, fruit rots, seed-borne diseases, powdery mildews, stem diseases of cereals, rusts, and
smuts. Hence, there is an urgent need to mitigate the effect of plant pathogens. For that different management
methods are there viz., cultural, physical, biological and chemical to control the diverse plant pathogens. Of them,
chemical method is widely adopting by farmers due to its fast result. In this review explained about chemical
management in brief. Chemicals liable to check bacteria (bactericides), fungi (fungicides), and nematodes
(nematicides) are employed to seeds, leaves, fruit, flowers or soil. Some of the fungicides belong to eradicants which
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are manufactured to kill a pathogen that may be likely to appear in the soil, on the seeds, or on vegetatively
mulitiplied parts, like bulbs, suckers, corms, and tubers. Protectant fungicidal group created a chemical barrier
between the plant and the pathogen. Therapeutic chemicals are used to fight against ongoing infection. Soil
treatments are employed to kill nematodes, fungi and bacteria that survive in soil. Majority of soil is chemically
treated prior to planting; however, some fungicides can be blended with the soil at planting time. Fungicides are
employed to limit diverse postharvest diseases that cause serious problems to fresh perishable vegetables, fruits and
also on some stored commodities. Some of the infections like stone fruits brown rot incited by Monilinia fructicola
appeared in the field and from that infection carried to storage. 2-butylamine is one of the suited fungicides to check
potato storage rots. Pathare et al. (2019) observed that propiconazole@ 0.1% remarkably lower the severity of
sunflower alternaria leaf blight. Molitor et al. (2011) noticed that Myclobutanil exhibited better control of grapevine
powdery mildew. In in vitro bioassay conducted against by Hafiz et al. (2021) found hexaconazole at 30 ppm,
completely inhibited Alternaira alternata of sunflower growth followed by difenoconazole with 77% fungal growth
inhibition at 30 ppm. Hexaconazole performed well in greenhouse experiment with 42% disease reduction of A.
alternate of sunflower in FH 702 cultivar relative to check (83%). Mathur et al. (1971) found the efficacy of mancozeb
in lowering the infection of A. solani in tomato. Bhaskaran and Shanmugam (1973) identified mancozeb was excellent
in suppressing the infection of A. macrospora in cotton. Padmanaban and Narayanaswamy (1976) and Padaganur and
Siddaramaiah (1979) found that zineb, brestan, duter and hexaferb were gave best results in controlling A. macrospora
of cotton. Alternaria leaf blight of wheat was effectively minimized by the application of 4 sprays of mancozeb
@0.25% at 10 or 15 days interval with corresponding improves in yield (Singh et al., 1979). Savanur (1984) screened
various systemic and non-systemic chemical fungicides for the control of Alternaria blight disease in cotton and
found the minimum per cent disease index (PDI) with mancozeb, which offered highest kapas yield. Padaganur and
Basavaraj (1987) recorded that duter 0.2%, mancozeb 0.2%, cuman L 0.2% and 0.4% and copper oxychloride 0.3%
lowered the disease index of leaf spot in Laxmi and MCU 5 upland cotton (Gossypium hirsutum) while noticeable
reduction of the disease was exhibited using cuman L 0.4% and copper oxychloride 0.3%.. Mancozeb and iprodione
both had effectively minimizd Alternaria leaf blight disease of mustard and enhanced seed yield by 48% and 130%
respectively (Shrestha et al., 2005). Chattannavar et al. (2006) observed that copper oxychloride (0.3%) and mancozeb
(0.2%) was effective in minimizing the Alternaria blight of cotton and offered maximum kapas yield. Hosagoudar
and Chattannavar (2008) found that propineb 0.2% and propiconazole 0.1% were best in immixing the leaf diseases
in cotton. Mancozeb absolutely inhibited the fungal growth even at a concentration of 500 ppm (Vihol et al., 2009).
Spraying 0.1% Propiconazole saved cotton crop from Alternaria leaf spot and enhanced seed cotton yields by 67.34%
(Bhattiprolu and Prasada Rao, 2009). The combo fungicide, captan + hexaconazole (Taqat) at 500 g/ha noticeably
minimized fungal leaf spots and improved yield by 22% (Bhattiprolu, 2010). Hexaconazole exhibited similar result
with propiconazole against Alternaria blight of Sunflower whereas propiconazole was better with greater yield
(Mesta et al., 2011). Gholve et al. (2012) identified that thiram was capable in control A. macrospora with maximum
mycelial reduction (90.42%) followed by captan (82.04%), mancozeb (79.88%), carbendazim (77.5%), chlorothalonil
(74.52%) and copper oxychloride (71.75%).

CONCLUSION

Plants are incited by different pathogenic microbes viz., fungi, bacteria, viruses, nematodes, protozoans, phtoplasma
and spioplama caused heavy crop losses. So, for the quick control of plant diseases using chemical fungicides are
utmost important.
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ABSTRACT

A robust technique for information hiding based on differential expansion is proposed in this paper. To
enhance capacity for embedding, reduced expansion is used. Before embedding the secret message is
encrypted using 2D chaotic map. The result analysis shows the correlation between the proposed system
and different existing procedures of the same space on the capacity of embedding with distortion and the
suggested work shows greater capacity with improved PSNR.

Keywords: Chaotic map, PSNR, MSE, RDE, Innovation

INTRODUCTION

Digital communication has been rising rapidly over the years, and as a result, the internet has essentially become a
medium of more efficient and convenient communication. Simultaneously, data on the internet has become
vulnerable to copyright theft, espionage, and piracy[l], [2]. Therefore, it is necessary for organizations and
individuals to preserve the security, confidentiality, and integrity of data, especially during the transmission process.
Cryptography and steganography are two of the essential security methodologies for the protection of secret data[3],
[4]. Cryptography is one of the earliest methods of protecting security and privacy, where it transforms original text
into an unreadable form. Steganography is a relatively novel addition to data hiding, which is related to the
traditional concept of watermarking. It is described as a security mechanism in which the covert message is placed
into another medium in such a way that the secret message's existence is undetectable. The cover file can be an
image, an audio file, or a video file; image files are the most popular, with unused or insignificant bits substituted
with the hidden data[5]. Digital image-based steganography has established itself as a significant area in the image
processing discipline. This is mainly due to the high interest expressed by the research community. The steady
growth in cyber attacks by adversaries of different kinds on private, business and government records has driven
researchers and engineers in the field of information protection to pursue technological solutions to protect the
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privacy of documents sent through communication networks. Many methods assume that stego images sustain
noise, compression, and static attacks in the current literature[2]. Since after doing some manipulations to stego
image, the covert message can be extracted with less error, it generates the motivation for developing suitable stego
algorithms. The current work is inspired by the need for a more reliable solution for protecting sensitive data that is
communicated with high bandwidth and less distortion to improve the privacy and integrity of the secret data. The
technique provides innovation towards securing information in health sector, banking industry, social media etc.

LITERATURE SURVEY

Spatial domain methods are dominant in the literature because of their simplicity, high payload and robustness. The
analysis of the most popular steganography techniques to conduct research in this area is briefly explained here. The
most familiar and simplest method to conceal secret data is LSB substitution [6]. This process hides a secret message
in the last significant bit of an image pixel. It is capable of embedding without introducing noticeable distortion. The
embedding is done by substituting k LSBs of each pixel of the cover image with the covert message. In this method,
the quality of stego image is degraded drastically when more no. of bits are to be hidden. LSB matching proposed in
[7] does not simply replace the LSBs but here if the message bit matches the LSB of the cover image, then randomly,
either 1 is added or subtracted from the pixel value. The modified pixel value never falls outside of the range. J.
Mielikainen [8] presents an approach for inserting message bits into an image by modifying the least significant bit.
Adding or removing one from the cover picture pixel in LSB matching is made on an arbitrary basis. The embedding
is done utilizing a pair of pixels, with one bit of information carried by the LSB of the first pixel and another bit
carried by a function of the two-pixel values. In [9], a robust technique is proposed, which is a hybrid model. The
method uses some preprocessing technique before embedding a secret message. It utilizes both encryption and
steganography for providing more secrecy. The secret message is encrypted using RSA encryption and then
embedded using the LSB insertion method. A. K. Sahu and G. Swain [10]proposed a dual layer reversible
steganography using modified LSB. The objective of the work is to increase the efficiency of the stego-image by
employing a double layer embedding technique and maintaining the distortion generated by the stego-image. In the
Spatial domain PVD approach is another prevailing technique to hide the secret data directly in the cover pixels. X.
Zhang et al. [11] proposed a modified scheme that enhances the PVD method's security, which is not detected by the
pixel difference histogram. Because more data is encoded in noisy areas than in smooth areas, PVD steganography
provides a high perceptual visual quality and embedding capability. In [12] a combination of PVD and LSB
replacement approaches is presented to incorporate hidden data. Employing the PVD approach alone embeds more
hidden data in rough regions than smooth portions in the cover picture and has a superior picture quality. The secret
data is concealed using an LSB replacement approach in the smooth portions and the PVD method in the edged
portions. DE is another method where the payload is embedded into digital content and may be retrieved without
loss via reversible data embedding. The image should alter very little or not at all after embedding[13]. In CDE [14] a
new lossless centralized difference expansion scheme is proposed to increase the hiding capacity and decrease the
distortion caused to the stego-image. The payload for each block is dynamic and is determined by its type. The
embedding strategy is dynamic, with different quantities of data embedded in each blocks depending on the type. In
[15] histogram modification approach, a reversible data hiding approach for greyscale images is suggested. A
modified histogram shifting method embeds a secret message into pixels whose pixel difference is positioned at the
peak value inside the histogram during the data embedding procedure. In[16] an encrypted image-based reversible
data hiding (EIRDH) technique is proposed. In the suggested scheme, pre-processing of the cover image is
performed. The authors in [17]aim presents a DE-based reversible technique for reducing the quantity of extra
information embedded in the picture. It is determined which application highlights the importance of maintaining
the supplementary information provided by layer-2 DE embedding. Despite a large number of works in the area of
steganography, it is still lacking in finding a comprehensive steganography scheme that can achieve a good balance
between the different requirements of digital steganography.
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Proposed Work
The proposed model consists of the combination of encryption and steganography algorithms. The proposed
technique is shown below.

Encryption using 2D chaotic map

The secret message Pi is Changed it into a 1-D vector of pixels (length =M x N or 3 x M x N for grayscale and color
images, respectively) The image is converted to binary and stored in a vector.

Generate the chaotic sequence by selecting two of the proposed maps (e.g., Execute Equations (1) and (2))

Yn+1 = Yo —a@tanx, Xpyq =sinx, + Yo D

Yns1 = bPxy X = x5 +yn —a? 2)

where x and y are the simulated time series, a represents the external control parameter, and n is the iteration
number. Equation (1) represents a new 2D discrete-time, dynamical, nonlinear finance model that reveals chaotic
behavior. Moreover, Equation (2) is considered as 2D evolution of the logistic map that is similar to Henon map. This
new map cogitates chaotic nature that is controlled with the external parameters a and b. The encrypted message is
embedded in the cover image.

Embedding Algorithm

Step 1: The original image B is first divided into independent blocks of size n X n where n can vary from 2 to 4 and
the blocks are scanned for processing in raster scan order. That is, with this proposed method each block has r
pixels. In each block the pixels are represented as Py, P,, Ps, ..... P, where k is the total number of pixels i.e. k=n X n.
Step 2: The median value pi of each block is used as reference to find the difference values. Here the chosen
reference value is different for different blocks.

Step 3: For each block we calculate the distance values of each pixel from the median pixel value pi and these values
are stored in x as<x1,x2,x3, ... ,xk > where each xi is defined as Eq.(4). The distance values can be both +ve an —ve.

Xy = Pv — Pi (3)

Step 4: The distance array is scanned according to the condition in equation (5) for embedding excluding the
reference pixel. The distance which is not in the range is ignored for hiding the secret data to avoid distortion.
—3<xi<+3 4)

Step 5: The secret message S is converted to binary and stored in a 1D array. Before concealing the secret bit each 2
bit is taken and converted to decimal a stored in m.

For example:

S is converted to binary bits: 1001001011101011

So m=2102322

Step 6: Prior to concealing the secret bit in the cover message the distance value of each block is modified according
to equation 3. All difference values which are still greater than zero have to be reduced before embedding data and
those values which are less than zero have to be improved. This modification is done so that less distortion would be
made in the stego image.

m; + x;— (leogz(abs (X‘))J) + [sin(abs(x;))]) x>0
X'=1 m;+x; + (2M°82@bs 6Dl — [sin(abs(x;))]) X <0 ©)
m; + X % =0

Step 7: By adding the original pixel to the modified difference value using equation 7 we can obtain the stego pixel
value b;".

by =b; +x;’ (6)

The extraction of the secret message is done in just the reverse order of embedding.

RESULT ANALYSIS

After the secret data is recovered we need to verify the performance of the proposed algorithm with various existing
approaches. The proposed strategy is executed and tried in a PC with the accompanying determinations — windows

43282




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 72 / June / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Shreela Dash and Nilamadhb Dash

7 64 bit operating system, Intel(R) Core (TM) i5-4210U CPU @1.70 GHZ and utilizing MATLAB programming. The
technique is compared with the suggested technique in this paper with the different existing algorithms, [5],[18] and
[16],. For the experiment 3 well known standard images from the image database i.e. Scenery, Baboon, Airplane,
Lena and Boat are taken with size 512x512 are given in fig (1).

The secret message to be embedded can be any string, image or audio which is first converted to binary bit string
before embedding. The different size of payload is taken for the experiment. To analyze the distortion of stego image
PSNR and MSE are calculated. When the PSNR is more than 40 dB the distortion is not visible by human eye. The
PSNR is calculated using (26) and MSE is calculated using (27).

2
PSNR = 10 *logo 42 @)

1

MSE = (E) Z?:l ?:1[(Fij - Hi/')z] 8)

The histogram of Cover ans steggo image is shown in Fig.2. It shows there is no change in pixel distribution so
intruder can not easily identify any secret communication. The PSNR of the obtained stego image with other

techniques is shown in Table 1.

CONCLUSION

The result analysis is done on different standard images available from the image database. The comparison with
existing techniques shows that our proposed work gives high embedding capacity and more PSNR with less
distortion. The secret message is also successfully retrieved from the stego image. Here the block based embedding is
utilized for information hiding with each block hiding different amount of secret bits. The proposed work can be
improved further by considering the features of each block and predicting the embedding capacity of each block .So
each pixel can hide different amount of secret bit depending on the prediction. This new technique may give future
direction to the research work in the image steganography domain.

REFERENCES

1. J. Wenet al., “Digital image steganography using bit flipping,” Signal Processing, vol. 18, no. 4, pp. 238-246, 2019,
doi: 10.2478/cait-2018-0006.

2. M. Hussain, A. W. A. Wahab, Y. I. Bin Idris, A. T. S. Ho, and K. H. Jung, “Image steganography in spatial
domain: A survey,” Signal Process. Image Commun., vol. 65, pp. 46—66, Jul. 2018, doi: 10.1016/j.image.2018.03.012.

3. R. Amirtharajan and J. B. B. Rayappan, “Steganography-time to time: A review,” Res. |. Inf. Technol., vol. 5, no. 2,
pp- 53-66, 2013, doi: 10.3923/rjit.2013.53.66.

4. P. Ajit, K. Maganbhai, and P. K. Chouhan, “A Study and literature Review on Image Steganography,” Int. ].
Comput. Sci. Inf. Technol., vol. 6, no. 1, pp. 685-688, 2015.

5. S. Rajendran and M. Doraipandian, “Chaotic map based random image steganography using LSB technique,”
Int. ]. Netw. Secur., vol. 19, no. 4, pp. 593-598, 2017, doi: 10.6633/IJNS.201707.19(4).12.

6. M. S. Sutaone and M. V. Khandare, “Image based steganography using LSB insertion,” IET Conf. Publ., no. 535
CP, pp. 146-151, 2008, doi: 10.1049/cp:20080166.

7. E.Zheng, X. Ping, and T. Zhang, “Local linear transform and new features of histogram characteristic functions
for steganalysis of least significant bit matching steganography,” KSII Trans. Internet Inf. Syst., vol. 5, no. 4, pp.
840-855, 2011, doi: 10.3837/tiis.2011.04.012.

8. J. Mielikainen, “LSB matching revisited,” IEEE Signal Process. Lett., vol. 13, no. 5, pp. 285-287, 2006, doi:
10.1109/LSP.2006.870357.

9. G. Swain and S. K. Lenka, “LSB array based image steganography technique by exploring the four least
significant bits,” Commun. Comput. Inf. Sci., vol. 270 CCIS, no. PART II, pp. 479-488, 2012, doi: 10.1007/978-3-642-
29216-3_52.

10. A. K. Sahu and G. Swain, “Reversible Image Steganography Using Dual-Layer LSB Matching,” Sens. Imaging,
vol. 21, no. 1, 2020, doi: 10.1007/s11220-019-0262-y.

43283




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 72 / June / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

11.

12.

13.

14.

15.

16.

17.

18.

Shreela Dash and Nilamadhb Dash

C. Qin, C. C. Chang, and T. J. Hsu, “Reversible data hiding scheme based on exploiting modification direction
with two steganographic images,” Multimed. Tools Appl., vol. 74, no. 15, pp. 5861-5872, 2015, doi: 10.1007/s11042-
014-1894-5.

A. K. Sahu and G. Swain, “A Novel n-Rightmost Bit Replacement Image Steganography Technique,” 3D Res.,
vol. 10, no. 1, 2019, doi: 10.1007/s13319-018-0211-x.

C. C. Chang and T. C. Lu, “A difference expansion oriented data hiding scheme for restoring the original host
images,” J. Syst. Softw., vol. 79, no. 12, pp. 1754-1766, 2006, doi: 10.1016/;.jss.2006.03.035.

C. C. Lee, H. C. Wy, C. S. Tsai, and Y. P. Chu, “Adaptive lossless steganographic scheme with centralized
difference expansion,” Pattern Recognit., vol. 41, no. 6, pp. 2097-2106, Jun. 2008, doi: 10.1016/j.patcog.2007.11.018.
X. Zhang and S. Wang, “Vulnerability of pixel-value differencing steganography to histogram analysis and
modification for enhanced security,” Pattern Recognit. Lett., vol. 25 no. 3, pp. 331-339, 2004, doi:
10.1016/j.patrec.2003.10.014.

C. W. Shiu, Y. C. Chen, and W. Hong, “Encrypted image-based reversible data hiding with public key
cryptography from difference expansion,” Signal Process. Image Commun., vol. 39, pp. 226-233, 2015, doi:
10.1016/j.image.2015.09.014.

J. Tian, “Reversible watermarking by difference expansion,” ACM Multimed. 2002 Work. W2 - Work. Multimed.
Secur. Authentication, Secrecy, Steganalysis, no. 1, pp. 19-22, 2002.

G. Swain, “Adaptive and Non-adaptive PVD Steganography Using Overlapped Pixel Blocks,” Arab. ]. Sci. Eng.,
vol. 43, no. 12, pp. 7549-7562, 2018, doi: 10.1007/s13369-018-3163-9.

Table 1: Comaparison of Existing techniue with proposed method

Method [5] [16] [18] Proposed
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Scenery 0.55 42.3 0.31 50.9 0.32 51.7 0.41 55.3
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Boat 0.78 39.1 0.57 51.2 1.17 50.9 1.22 52.5
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ABSTRACT

Agriculture is an important component of economic system of the country. Agriculture provides food
and raw materials and employs a significant portion of the population. Prediction of crop yield is one of
the most complex tasks. It is critical in decision making at the global, regional and field levels. To
overcome these defects, we have proposed a machine learning models to predict the future oilseed crops
yield in Tamil Nadu by observing the past data from 1961 — 2017. The results of all three proposed
algorithms namely Extreme Gradient Booster (XGB), Logistic Regression, and AdaBoost are compared
and produce an accuracy of 82%, 69%, and 52% respectively based on soil, meteorological,
environmental, and crop parameters. To obtain accurate predictions, the model is evaluated using mean
squared error, mean absolute error, and R2 statistics. The results show that Extreme Gradient Booster
(XGB) outperforms all other proposed algorithms.

Keywords: Crop yield prediction, machine learning, Extreme Gradient Booster, AdaBoost, Logistic
Regression, Agriculture

INTRODUCTION

In India, agriculture is one of the most important industries. It contributes 18% of India's GDP and serves 60% of its
population. People in India have been farming for many years, but the results have never been favourable due to
various factors affecting crop yields. It is crucial to have a slightly elevated crop yield in order to meet the needs of
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approximately 1.2 billion people [1]. India is the world's fourth largest producer of oilseeds, with 19% of the world's
oilseeds and 2.7% of global production. Among the oilseed crops, groundnut is one of the most important edible
crops in India. India is the world’s leading producer and exporter of groundnuts. Tamil Nadu has the most
groundnut crop land, accounting for 40% of total land area [2]. As per the Directorate of oilseeds development in the
year 2019 - 2021 reported that the production of coconut crop and safflower crop increased approximately to 52,000
lakh and 8 lakh tonnes, respectively. The study of extracting valuable and significant from large datasets is
considered to be data mining. In agriculture, data mining plays a significant role in extracting useful patterns to
forecast future crop production, allowing farmers to make right choices for their crops [3]. ML methods helps to
predict and classify crop yield into appropriate category which paves a way to take correct decisions for the end
users [4]. The present study deals with machine learning based Extreme Gradient Booster classification technique,
AdaBoost, Logistic Regression to predict the future crop yield.

Related Works

Ramesh et al. [5] had developed a data mining technique namely k-means, KNN, ANN and SVM with parameters
like year, rainfall, sowing area and production are considered to estimate suitable data model that achieve great
accuracy by evaluating different datasets. Devika et al. [6] introduced a ML based model to analyse the crop yield
prediction to forecast the annual yield of major crops such as sugarcane, turmeric and cotton. The factors considered
are crop varieties, crop year, area and seasonal parameters like Kharif, Rabi are used. The linear regression has the
best predictive accuracy when compared to KNN algorithms for the future crop prediction. YukselCakir et al. [7]
discussed about wheat crop yield prediction Artificial Neural Network (ANN) on south- east region of Turkey.
Temperature and rainfall records are the datasets used for this approach. Lastly, the results achieved by multiple
linear regression network models were better than those from regression methods. Sangeeta et al. [4] developed the
ML approach aimed at predicting the best yielding crop for a particular area by analysing various atmospheric
factors namely rainfall, temperature, humidity, and so on, as well as land factors such as soil pH, soil type, and past
records of crop grown. Among 3 proposed algorithms, random forest gives better yield prediction as compared to
polynomial regression ands decision tree.

Pallavi Kamath et al. [8] developed a ML model based crop yield prediction in a specific region using data mining.
The factors used are area, temperature, precipitation and soil agronomical parameters etc for the prediction of crop
yield. The random forest algorithm is better when compared with other machine learning algorithms namely
Extreme Gradient Booster, KNN and logistic regression. Kavita ef al. [9] discussed a model which helps to predict
crop yield using area, yield, production, and irrigation area. Crop yield estimation was based on 4 machine learning
algorithms namely decision tree, linear regression, lasso regression and ridge regression. For validation, cross-
validation methods such as MAE, MSE, and RMSE were used. Decision tree performs better when compared to other
algorithms. Venkat Narayana Rao et al. [10] focuses mainly on crop yield prediction using the ANN by considering
the factors namely soil quality, soil nutrients, soil composition. It also recommends suitable fertilizers for higher
yields of crops.

Zingade et al. [11] developed a machine learning model which integrates the data obtained from repository and
weather department for crop yield prediction. The factors used were temperature, rainfall and soil. Multiple Linear
Regression algorithm plays a significant role to improve crop yield productivity. JwalithaUbbana et al. [12]
developed a model to increase the production and predict the suitable crop. The parameters like state, district, area,
season and previous year were considered. KNN algorithm achieves 77% accuracy in the prediction compared to
ANN, SVM and RF. Mamunur Rashid et al. [13] reviewed by estimated high crop yields using machine learning
methods, this is one of the most difficult issues in agriculture. Because of the growing importance of crop yield
prediction, their paper provides a comprehensive review of the use of ML algorithms for crop yield prediction, with
a focus on prediction of palm oil yield.
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Phusanisa Charoen — ung et al. [14] developed a system to categorize the sugarcane yield grade based on Random
Forest algorithm. Used for forward feature selection model in conjunction with hyper-parameter tuning. The result
of the proposed model Random Forest produces a better accuracy when compared to two non- machine learning
baselines. Suvidha Jambekar et al. [15] investigated ML techniques for crop yield prediction. Then, the performance
of the prediction was analysed using various regression methods. From results, the proposed model was achieved
better performance compared to multiple linear regressions and it also has low mean absolute error for maize
dataset. The performance of Random Forest Regressor is better for wheat and rice crop. Aditya Shastry et al. [16]
suggested a various regression techniques namely quadratic, pure quadratic, interaction and polynomial regressions
to predict the crop yield of wheat, cotton and maize crops.

Gunasundari et al. [17] developed a model for prediction of crop yield which used bee hive modelling system to
analyse and classify the crop. For classification, this method was used crop growth pattern. The parameters
considered were soil pH, soil types, humidity and crop sensitivity. The accuracy of CRY is better when compared
with Classification and Regression Tree (C & R tree) algorithm. Jig Han Jeong et al. [18] developed a machine
learning algorithm for Predicts wheat, maize, and potato crop yields based on global and regional measurements of
climate and physical conditions. In all performance statistics compared, Random Forest outperformed Multiple
Linear Regression benchmarks and was found to be extremely suitable for forecasting crop yields. Luning Bi et al.
[19] developed a deep learning model for crop yield prediction. Genetic algorithm based deep learning solution
method produces higher accuracy than gradient- based methods based on speed and accuracy.

Proposed Work

Dataset Collection

The dataset utilized in this study was obtained from (data.gov.in) which is made public by government authorities as
well as from University Departments of Agriculture. The obtained dataset contains the following elements namely
rainfall, area, crop names, season, yield etc., from 1961 to 2017 with 19 attributes.

The following crops have been considered for the research namely,

e  Coconut

e  Groundnut

e Safflower

Dataset Attribute Information

Crop- The dataset offers a variety of crops such as safflower, groundnut, and coconut

State-Tamil Nadu

Districts - All 30 districts of Tamil Nadu

Seasons - Kharif, Rabi, and the entire year

Year - 1961 to 2017

Production - Expressed in tonnes per hector in lakhs.

Crop data analysis prior to data preparation:

The Fig 1,2,3,4 below shows the area occupancy by coconut, groundnut, safflower crop and season Tamil Nadu.

Data Pre-processing

To convert the raw data into meaningful data, pre-processing was done to remove outliers, inconsistent and
redundant data from dataset. The missing values were also replaced. In XGB algorithm, the model itself has the in-
build features to fill the missing values. The data were normalized to a factor of 0 to 1. The Fig 5 explains the
correlation coefficient to check whether the data are balanced or not using heat map. The Fig 6 and 7 explains the
analysis of descriptive statistics and identification of outliers respectively.
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Feature Selection

There are totally 19 features out of which 16 features were selected by a dimensionality reduction algorithm named
Linear Discriminant Analysis (LDA). These 16 features were applied to the proposed classifier to find the best feature
subset. These 16 essential features give better prediction accuracy when they were applied to machine learning
algorithms.

Train and Test Set
Following pre-processing, the dataset can be divided into two parts: training and testing. 70 percent of the data was
given for training, and the remaining 30 percent of the data was given for testing to determine the model's accuracy.

Classification

After the data has been split, a machine learning algorithm known as the Extreme Gradient Booster (XGB), logistic
regression and AdaBoost classifiers are used. XGB enables access to a set of sample hyper parameters designed to
give users control over the stochastic gradient boosting algorithm and model training process. The most significant
factor is its scalability. Logistic regression algorithm suits well for binary class problems. In AdaBoost models,
techniques are incorporated once the training set is perfectly anticipated or until the maximum range of models has
been attained. Finally, the prediction is based on two class namely low and high yield. The Fig 8 explains the block
diagram of proposed algorithms.

Analysis of Productivity in Tamil Nadu
The Fig 9, 10, 11 explains the productivity of coconut, safflower and groundnut crop in Tamil Nadu.

Evaluation Metrics
Mean Absolute Error
MAE evaluates the mean different among the estimated values and actual values.

Mean squared Error
MSE is defined as Mean of the square of the difference among actual and calculated values

R? statistics
R-square is a comparison of the residual sum of squares and the total sum of squares. Overall sum of squares is
computed by adding the squares of the perpendicular distances among data points and the average line.

RESULTS AND DISCUSSION

Accuracy

The Fig 13 below explains the accuracy of proposed ML models, Accuracy of all 3 proposed machine learning
algorithms namely Extreme Gradient Booster (XGB), logistic regression and AdaBoost are evaluated and found XGB
algorithm is better than all other algorithms. The XGB is a well-known decision tree algorithm for machine learning.
This technique is mainly used in case when training data gets over fitted. To resolve this, the XGB algorithm was
developed. The gradient boosting approach is used, in which novel models are generated that anticipate the
residuals or errors of previous models, which are then merged to create the final prediction. As a result, MAE and
MSE found to have lower error rate for XGB when compared to other algorithms. The Fig 12 below illustrates the
edible oilseed yield rate in Tamil Nadu for coconut, groundnut and safflower crop with low and high yield rate.
According to this study, if the yield is higher than the average, it indicates a high level of production. If the yield is
lower than the average, the production is likely to be low.
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CONCLUSION

In this paper, machine learning algorithms were discussed for predicting crop yields based on temperature, season,
and location. When all these factors were taken into account, Extreme Gradient Booster (XGB) emerges as the best
classifier. The use of a dataset with more features increases the accuracy rate when compared to other technologies
such as AdaBoost and logistic regression. XGB is the best prediction algorithm compared to other machine learning
algorithms. There are relatively large number of variables in our database that result in very accurate predictions. To
forecast the crop dataset in the future, Image datasets are also handled into the approach to estimate crop pests and
suitable crop for the soil. In addition, a hybrid combination of machine learning techniques as well as

recommendation systems will be used to help farmers for effective prediction.
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ABSTRACT

Urolithiasis is complaining of many. As it creates complicacy in the kidney or related organ, its diagnosis

and proper treatment regimen are quite important. Currently, so many medications are available for their
prevention but need to consider undesirable effects, which may cause complications to existing disease. In
this prospective selection of natural sources is better. Still, so many plant sources have been reported, which
have anti-urolithiasis activity. But need to explore more & more plant source. In this article, we are tried to
investigate phyto constituent and in-vitro screening of ethanolic & aqueous extract of Uraria picta for anti-
urolithiasis property.

Keywords: Urolithiasis, Kidney stones, In-vitro, Phyto-chemicals

INTRODUCTION

Urolithiasis is a disease that involves the formation of crystal usually inside the kidneys. According to a survey,
approximately 5% of the world population encounters urolithiasis every year with a lifetime chance of passing a kidney
stone of about10%. Seasonal variation also has its impact on the formation of kidney stones, for instance, during summer
there is the incidence of saturation of urinary calcium oxalate in men and in women during early winter [1] Urolithiasis
is more prevalent in men than in women. Men generally suffer from urolithiasis by the age of 30years, whereas women
suffer from the same between the age of 35-55 years. Studies reveal that it may be occurs due to abnormal metabolism.
The formation of kidney stones within the nephrons is called nephrolithiasis. The symptoms of kidney stones depend on
the affected location in the ureters, kidney, or bladder. Urolithiasis consist of pain in the back and lower abdomen,
hematuria, obstructive uropathy, UTI, obstruction in the flow of urine, etc. The adverse effects of urolithiasis include
nausea, vomiting, pain in urination which gradually worsens. It is a very painful disorder of the urinary system affecting
around 12% of the global population and the recurrence rate of urolithiasis is 70-81% and 47% in males and females
respectively.
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Epidemiology of Kidney Stone

Epidemiology is defined as the study of the control of diseases, distribution, frequency, and other related reasons. It can
help in the management of urolithiasis in several ways. Epidemiologic studies is used to identify the changes in patterns
and the burden of disease, identification of risk factors that could help deal with the pathophysiology of stone formation,
and last but not least by studying the different dietary habits or genetic background, the prevalence of the disease
among the different races or nationalities also exist.[2]

Rationale behind the Investigation

e  Since urolithiasis is a highly complex disease, detailed knowledge of epidemiology and other factors may lead to
the development of medications to treat stone disease.

e  The fact-based in this presented work is to explore the leaf part of the plant Uraria picta which is usually contains
wide variety of medicinally active chemical constituent.

e The aimé& objective of this project work is to detached out the active medicinal constituent using least polar &
maximum polar solvent i.e. ethanol & water.

e The objective is to inspect the obtained ethanolic & aqueous for in vitro anti-Anti-Urolithiatic activity.

MATERIALS AND METHODS

Plant Review:[3]

Uraria picta commonly known as Prishniparni is a useful medicinal plant belonging to the family Fabaceae. It belongs to
the subfamily Faboideae and tribe Desmodieae. It is widely found in India and several parts of the world. It is found to
be effective in the treatment of fever, inflammation, fractured bones, common cold cough, etc.

Vernacular name

Common name Prishniparni

Hindi : Piithavan,Dabra, Shankaraja

Bengali : Shankarjata, Chhalani

Malayalam : Muvila, Orila

Marathi : Prisniparni, Pitvan

Oriya : Isworojota, Prushnipamee, Shankarjata
Sanskrit : Chitraparni, Andhriparni, Sinhapuchchi, Kalasi
Tamil : Sittirappaladai, Chittirappalatai, Oripai;
Telugu : Kolkuponna

Ayurvedic : Prishnaparni,

Kannada : Ondele hone, MureleHonne, Prushniparni
Gujarati : Pithavan

Punjabi : Detedarnee

Trade Name : Dabra

Scientific name : [4][5]Uraria picta

Plant Material and Extraction

The fresh leaf of the plant Uraria picta was collected from the Barpali region of Bargarh district, Odisha. It was
authenticated by the Department of Botany, Barpali College, Barpali. The leaves were converted to coarse powder. It
was extracted using Soxhlet apparatus with solvents ethanol (99.9% v/v)& water.

Procedure

e  The coarse powder of the leaves weretaken (About 50g)

e It was taken in the round bottom flask of Soxhlet apparatus.

e  Apiece of porcelain was placed in the RBF to avoid the bumping during heating.
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e It was extracted out by maintaining a suitable temperature range.
e After this process, the extract were collected, dried, and kept for further use.

Preparation of the semi-permeable membrane from eggs

Procedure:

The egg was carefully damaged to remove out the whole content. Distilled water was used for washing. For the
separation of semi-permeable the shell of the egg was kept in a dilute solution of HClL. Then the process of complete
decalcification of semi-permeable membrane was done by keeping overnight as such. On a succeeding day, semi-
permeable membranes were detached sensibly from eggshells and they were washed methodically with distilled water.
Then that was neutralized with ammonia solution to remove if acid present in small amount, and then it was washed
with distilled water. The semi-permeable membrane was kept in the moistened condition in the refrigerator at a pH of 7-
7.4.

In-vitro Antiurolithiatic Activity
Method-1[6]
Procedure:
¢  The calcium oxalate crystal was prepared for the experiment using the normal laboratory condition.
e It was prepared from sodium oxalate (in 10 ml of 2N H2SO4), calcium chloride and, distilled water.
o  The precipitate results from the above reaction medium are calcium oxalate.
e It was washed with ammonia solution and it was allowed to dry at 60 °C.
¢ Egg semipermeable membrane was prepared for study kidney stone dissolution study.
e The extracts (10 mg) were taken in the semi-permeable membrane & the % dissolution of calcium oxalate
crystal was determined.
e In0.1M Tris buffer, The extract& calcium oxalate crystal containing semipermeable membrane wasdipped.
¢  The content of the semi-permeable membrane is as mentioned in the table:1
¢ Anincubator was used and the content was preheated for two hours at 37 °C.
e About 2 ml of H2504 was added to content of each group.
e  Then it was titrated with 0.9494 N potassium permanganate.
¢  Finally total amount of CaO dissolved was determined.

Method-2
Artificial urine- Preparation [7]
It can be obtained in laboratory using following composition: potassium chloride 63.7 mM, sodium sulfate 16.95 mM,
sodium phosphate 32.3 mM, , magnesium sulfate 3.85 mM, ammonium chloride 0.0028 mM,sodium chloride 105.5
mM, sodium citrate 3.21 mM, sodium oxalate 0.32 mM, calcium chloride 4.5 mM, ammonium hydroxide 17.9 mM.
Study without inhibitor[8]
e A blank reading was taken using 1 ml of artificial urine and 0.5 ml of distilled water.
¢  Then to the above content 0.5 ml of 0.01M sodium oxalate was added.
e Its absorbance was measured for ten minutes.
Study with inhibitor
. The extract was used for different dilution.
e 0.5 ml of plant extract & 1 ml of artificial urine was used for a blank experiment.
. To the above content 0.5 ml sodium oxalate (0.01M) was added.
¢  Immediately after that absorbance of the respective content was measured at 620 nm.
. Finally, the calcium oxalate crystal inhibition (%) was estimated.
Calcium oxalate(%) inhibition = (Abs of C - Abs of T) / Abs of C X 100
Where;
Abs of C = Absorbance without inhibitor (Control)
Abs of T= Absorbance with inhibitor (Extract)
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RESULTS AND DISCUSSION

Preliminary phytochemical analysis showed the presence of a large number of phyto-constituent both in ethanolic and
aqueous extract the plant which is presented below in table-2.

Method-1

It evaluates the ethanolic and aqueous leaf extract of Uraria picta for antiurolithiatic activity. It was observed that
ethanolic extract showed maximum % dissolution of calcium oxalate which was nearer to the standard drug. It was
about82 % while for aqueous extract it was 55 % (Table- 3). If we compare both the extract with standard drug, then
obviously both the extract have significant antiurolithiatic activity but ethanolic extract is more effective than aqueous
extract.

The table-4 showed that the development of crystallization with increase turbidity. An increase in turbidity till a
maximum point after that it decreases in case of control group but the slope of turbidity was inhibited with the ethanolic
&aqueous extracts. Hence it inhibits the growth of crystallization.
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CONCLUSION

An in vitro evaluation for anti-urolithiasis activity was executed on Uraria picta. The above-discussed research work
isan easy and simple investigation of antiurolithiatic activity (in vitro). In this process dissolution (%)of laboratory-
prepared stones was observed. Ethanolic leaf extract of Uraria picta was found to be dissolution nearer to the
standard drug Neeri and aqueous extract have little lower activity than the ethanolic extract. In the second method,
artificial urine was used, and the extract was investigated with inhibitor & without inhibitor. The observation of both
the methods showed both ethanolic and aqueous extract have significant antiurolithiatic activity.
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Table:1 (Content of the semi-permeable membrane)
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Groups Contents

Group-A (Blank) Calcium oxalate

Group-B(Positive control) Calcium oxalate + 10mg standard drugs, i.e. Neeri
Group-C Calcium oxalate + ethanolicextracts

Group-D Calcium oxalate + aqueous extracts

Table-2: Result ofpreliminary phytochemical analysis

TEST Ethanolic Extract Water Extract
1.Test for glycosides
a) Legal's test -ve +ve
b) Borntrager’s test -ve +ve
¢) Libermann-burchard’s test -ve +ve
2.Test for flavonoids
a) Sodium hydroxide test -ve +ve
b) Shinado’s test + ve +ve
3.Test for saponin
Foam test +ve +ve
4.Test for tannins
With lead acetate +ve +ve
5.Test for phytosterols
Libermann test +ve +ve
6.Test for alkaloids
a) Hager’s test +ve +ve
b) Mayer’s test +ve -ve
c) Wagner’s test +ve +ve
d) Drangendroff’s test +ve +ve
7.Test for terpenoids
With Tin and thionyl chloride +ve -ve
8.Test for carbohydrates +ve +ve
a) Molish'’s test
9.Test for protein
a) Million’s test - ve +ve
b) Biuret test - ve +ve
10.Test for mucilage
Swelling test +ve +ve
(- ve = Absent, + ve = Present,)
Table-3(% Dissolution of Calcium Oxalate)
S.N GROUP % DISSOLUTION OF CALCIUM OXALATE
1 A(Blank) 0 %
2 B 85 %
3 C 82 %
4 D 55 %
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Table-4 (% inhibition of ethanolic & aqueous extract)
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i . . Ethanolic % Aqueous %
SN Time (Sec) Without Inhibitor extract Inhibition extract Inhibition

1 60 0.21 0.18 14 0.20 5
2 120 0.70 0.20 71 0.38 46
3 180 0.90 0.26 72 0.42 53
4 240 0.98 0.36 64 0.59 40
5 300 0.97 0.34 65 0.59 40
6 360 0.98 0.35 64 0.59 40
7 420 0.98 0.35 64 0.60 39
8 480 0.99 0.36 64 0.60 39
9 540 0.99 0.36 64 0.60 39
10 600 0.99 0.36 64 0.60 39

Fig-3: Ethanolic extract

Fig-4: Preparation of semipermeable membrane
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(Fig-5 : Comparision of extract dissolution %)
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Result of ix vifro study: Ethanolic leaf extract was found to be dissolution nearer to the standard drug,
Meeri and aqueous extract have little lower activity (55%) than the ethanolic extract (35%). In another
method, artificial urine was used, and the extract was investigated with inhibitor & without inhibitor.
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ABSTRACT

Cloud Computing is an emerging, rapidly developing and excellent promising technology. It describes
computation, software, data access, and storage services that do not require end-user knowledge of the
physical location and configuration of the system that delivers the services. Cloud computing is a natural
evolution of the widespread adoption of virtualization, service, autonomic and utility computing.
Amazon Web Services (AWS) offers reliable, scalable, and inexpensive cloud computing services and
supports many services which are very much useful for the users; Amazon Comprehend is one of them.

Keywords: Fraud Detector, Machine Learning

INTRODUCTION

Fraud entails deception in order to obtain illegal gains; thus, it is mainly evidenced within financial institutions and
is a matter of general interest. The problem is particularly complex, since perpetrators of fraud could belong to any
position, from top managers to payroll employees. Fraud detection has traditionally been performed by auditors,
who mainly employ manual techniques. These could take too long to process fraud-related evidence. Data mining,
machine learning, and, as of recently, deep learning strategies are being used to automate this type of processing.
Many related techniques have been developed to analyze, detect, and prevent fraud-related behavior, with the fraud
triangle associated with the classic auditing model being one of the most important of these.

Amazon Fraud Detector provides a fully managed service that uses machine learning for detecting potential fraud in
real time (e.g. online payment and identity fraud, the creation of fake accounts, loyalty account and promotion code
abuse, etc.), based on the same technology used by Amazon.com —with no machine learning experience required.
With Amazon Fraud Detector, customers use their historical data of both fraudulent and legitimate transactions to
build, train, and deploy machine learning models that provide real-time, low-latency fraud risk predictions. To get
started, customers upload historical event data (e.g. transactions, account registrations, loyalty points redemptions,
etc.) to Amazon Simple Storage Service (Amazon S3), where it is encrypted in transit and at rest and used to
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customize the model’s training. Customers only need to provide any two attributes associated with an event (e.g.
logins, new account creation, etc.) and can optionally add other data (e.g. billing address or phone number). Based
upon the type of fraud customers want to predict, Amazon Fraud Detector will pre-process the data, select an
algorithm, and train a model. Amazon Fraud Detector uses machine learning models based on Amazon’s 20+ years
of experience with fraud to help identify patterns commonly associated with fraudulent activity. This improves the
accuracy of the trained model even if the number of fraudulent examples provided by a customer to Amazon Fraud
Detector is low. Amazon Fraud Detector trains and deploys a model to a fully managed, private Application
Programming Interface (API) end point. Customers can send new activity (e.g. signups or new purchases) to the API
and receive a fraud risk response, which includes a precise fraud risk score. Based on the report, a customer’s
application can determine the right course of action (e.g. accept a purchase, or pass it to a human for review).
With Amazon Fraud Detector, customers can detect fraud more quickly, easily, and accurately with machine
learning while also preventing fraud from happening in the first place.

Features

e  Suits OFFICIAL

e Available in the Ireland region and 5 others internationally

e NCSC Cloud Security Principles aligned, Security Cleared (SC) staff available
e  Connectivity options: N3, HSCN, PSN, Police (ex-PNN)

¢ Deploy into automated Infrastructure-as-a-Service (IaaS), Platform-as-a-Service (PaaS) architectures
e  Pre-built model templates

e Trigger actions based on rules

¢  Real-time fraud prediction API

e A single interface to review and audit your predictions

e Amazon Sage Maker integration’

Benefits

e  Build high quality fraud detection ML models faster
e  Stop bad actors at the door

e  Built-in online fraud expertise

e  Give fraud teams more control

Use Cases

Identify suspicious online payments

Reduce online payment fraud by flagging suspicious online payment transactions before processing payments and
fulfilling orders.

Detect new account fraud
Accurately distinguish between legitimate and high-risk account registrations so you can selectively introduce
additional checks—such as phone or email verification.

Prevent trial and loyalty program abuse
Spot accounts likely to abuse online services and set appropriate limits on the value of offers to minimize risk.

How it Works

Step 1
Define the event you want to evaluate for fraud.
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Step 2
Upload your historical event dataset to Amazon S3 or stream and store your event data directly in AFD

Step 3
Select a model type and train your model. The service automatically inspects and enriches data, performs feature
engineering, selects algorithms, trains and tunes your model, and hosts the model.

Step 4
Create rules to either accept, review, or collect more information based on model predictions.

Step 5
Call the Amazon Fraud Detector API from your online application to receive real-time fraud predictions and take
action based on your configured detection rules.

CONCLUSION

Amazon Fraud Detector is a fully managed Machine Learning (ML) fraud detection solution that provides
everything needed to build, deploy, and manage fraud detection models. With just a few clicks, fraud analysts can
enhance model detection with business rules that help control model behavior then deploy results as production-
ready APIs to start generating predictions.
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ABSTRACT

Cancer is a very complex genetic disorder that is mainly caused by carcinogens. Carcinogens can be
present in the air, water, food, chemicals, and sunlight that are exposed to the people. In the case of
leukemia, the body produces large numbers of abnormal white blood cells. In the study of blood cancer
that is leukemia, blood disorders through visual inspection of microscopic images of blood cells is an
important diagnostic tool. From the identification of blood disorders, it can lead to the classification of
certain diseases related to blood. Doxorubicin drug most useful for cancer treatment such as Breast
cancer, ovarian cancer, Lung cancer, Neuroblastoma cancer, Leukemia, etc. In breast cancer, the efficacy
of drug treatment will thus depend on the histology of the tumor tissue. In ovarian cancer, the
doxorubicin metabolites accumulated in the ascites and cleared more slowly from the peritoneal
compartment than from the serum. Accumulation in the peritoneal cavity with prolonged half-life should
be considered when administering medication in patients with ascites. In lungs cancer, the aggregate
results of the present series of studies demonstrate that RLIP76 is the predominant doxorubicin
transporter in the lung cancer cell. That its transport and ATPase activity is greater in NSCLC than SCLC
and that its inhibition by anti-RLIP76 IgG augments doxorubicin cytotoxicity though it’s increased
accumulation in cells. In neurotumor cells the doxorubicin-induced apoptosis is ceramide-mediated and
whether p53 upregulation is necessary for the apoptotic response.

Keywords: Doxorubicin, White Blood Cell, Microscopic Images, Leukemia, Breast cancer, Ovarian
cancer, Lung cancer, Neuroblastoma cancer, Health.

INTRODUCTION

Cancer is defined as the abnormal cells division without control and can produce immature cells. These cells can
spread to other parts of the body through the blood and lymphatic systems. Cancer is not one disease, but it is a very
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complex form of many diseases. The cancer agents (carcinogens) can be present in the air, water, food, chemicals,
and sunlight that are exposed to the people (Malcolm, 2001).Most cancers are named for the organ or type of cell in
which they start, for example, cancer that begins in the breast is called breast cancer, cancer that begins in the ovary
called ovarian cancer. WHO Cancer Control Programme is to promote national cancer control policies plans and
programs, integrated to non-communicable diseases and other related problems. Our core functions are to set norms
and standards, promote surveillance, and encourage evidence-based prevention, early detection, treatment, and
palliative tailored to the different socioeconomic settings. The global burden of cancer continues to increase. In the
year 2000, 5.3 million men and 4.7 million women developed a malignant tumor, and 6.2 million died from the
disease.The number of new cases is expected to grow by 50% over the next 20 years to reach 15 million by 2020.
World Cancer Report provides a unique global view of cancer. It documents the frequency of cancer in different
countries and trends in cancer incidence and mortality as well as describing the known causes of human cancer. The
molecular and cellular basis of the multi-step process of malignant transformation is concisely summarized. The
report contains an overview of cancer prevention, including screening programs for early diagnosis, as well as
advances in surgical and medical oncology, including novel drugs targeting tumorsspecificsignalling pathways
(World Health Organization).

Cause of Cancer
Carcinogens are any substance or agent that is capable of causing cancer — the abnormal or uncontrolled growth of
new cells in any part of the body in humans or animals.

Milk adding Chemical: Several milk constituents such as vitamin D, proteins, calcium, CLA, butyrate, saturated
fatty acids, and contaminants such as pesticides, estrogen, and insulin-like growth factor I (IGF-I) may be responsible
for either a prospective or a harmful association between dairy products and cancers. Dietary fat has been reported
to increase the androgen level associated with prostate cancer risk. Dairy foods and their constituents (lactose) have
been hypothesized to possibly promote ovarian carcinogenesis.

Obesity: Obesity has been linked to more aggressive characteristics of several cancers, including breast and prostate
cancer. The myeloid lineage cells, in the form of myeloid derived suppressor cells (MDSCs) and alternatively
polarized M2 macrophages influence almost all types of cancers by regulating diverse facets of immune suppression,
angiogenesis, cell proliferation, growth, and metastasis. The different aspects of obesity, namely insulin resistance,
increased estrogen, adiposity, and low-grade chronic inflammation from adipose tissue macrophages, may coalesce
to promote MDSC induction and M2 macrophage polarization, thereby facilitating cancer development.

Cigarette Smoke: The various carcinogenic compounds have been identified in primary and side-stream tobacco
smoke. It is a complex mixture of chemicals in tobacco smoke, including 212Pb and 210Po, react covalently with
DNA and produce free radicals causing oxidative damage. Cigarette smoke exhibits very significant synergistic
interactions with ethanol to induce oral/ pharyngeal cancers and with asbestos to induce lung cancer.

Alcohol Consumption: The alcohol increases the risk for cancers of the oral cavity and pharynx, larynx, oesophagus,
and liver. The biological mechanisms of alcohol induce cancer are not fully understood but may include genotoxic
effects of acetaldehyde, production of reactive oxygen or nitrogen species, changes in folate metabolism, increased
estrogen concentration. The International Agency for Research on Cancer (IARC) and the World Cancer Research
Fund/American Institute for Cancer Research (WCRF/AICR) both published comprehensive reviews of the scientific
literature on alcohol have the risk of cancer .

Hair Dye: The permanent oxidant hair dyes have consisted of many chemical components, including ortho-
phenylene-diamines (0-PD) and its derivatives, 4-chloroortho-phenylenediamine (CI-PD) and 4-nitroortho-
phenylenediamine. The carcinogenic o-PD and CI-PD caused Cu(Il) - mediated DNA damage, including 8-oxodG
formation, and antioxidant enzyme superoxide dismutase (SOD) enhanced DNA damage. This results that SOD
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enhanced the rate of Cu(Il) - mediated autoxidation of o-PD and CI-PD, leading to enhancement of DNA damage
and produced cancer

Chronic Infections: The stomach ulcers are due to Helicobacter pylori. Mycoplasmas may cause chronic lung disease
in newborns and chronic asthma in adults, and Chlamydia pneumonia, a recently identified common cause of acute
respiratory infection. These infectious agents that cause or contribute to neoplastic diseases in humans .

Fertilizer: The higher levels exposure of nitrates or nitrites has been associated with an increased incidence of cancer
in adults and possible increased incidence of brain tumors, leukemia and nasopharyngeal (nose and throat) tumors
in children. The U.S. EPA concluded that there was conflicting evidence in the literature as to whether exposures to
nitrate or nitrites are associated with cancer in adults and children .

Environmental Factor: Exposure to Ultraviolet-B-radiation (UVB, 280-320 nm) is known to induce basal and
squamous cell skin cancer in a dose-dependent way and the depletion of stratospheric ozone has implications for
increases in biologically damaging solar UVB radiation reaching the earth’s surface. In humans, arsenic is known to
cause cancer of the skin, as well as cancer of the lung, bladder, liver, and kidney.

Medical Drugs: Some drugs used to treat cancer (e.g., cyclophosphamide, chlorambucil, melphalan) have been
shown to increase the occurrence of second cancers, including leukemia.

Genetic Disorder: Down syndrome and certain other genetic diseases - some diseases caused by abnormal
chromosomes may increase the risk of leukemia.

Leukemia

In the case of leukemia, the body produces large numbers of abnormal blood cells. Leukemia is either acute or
chronic. In the case of acute leukemia, produces very immature abnormal blood cells, and it cannot perform their
normal functions. In the case of chronic leukemia, some immature cells are present, but in general numbers of
mature cells compared to acute leukemia and carry out some of their normal functions. Leukemia arises the main
two types of white blood cells. If leukemia affects lymphoid cells, it is known as lymphocytic leukemia and other
affected myeloid cells known as myeloid or myelogenous leukemia .Anthracyclins are used in the treatment of
various solid tumors and acute myeloid leukemia these agents induce DNA damage in leukemic cancer cells by
several ways but the mechanism by which they induce apoptosis is still a matter of debate. Some evidence indicates
that the generation of ceramide is an active lipid mediating cell response to various types of stress may provide a key
event for anthracycline-induced apoptosis. In this respect the fumonisin B1, a fungal toxin that potently inhibits
ceramide synthase can prevent both daunorubicin-induced ceramide accumulation and apoptosis in leukemia cells.
In other studies, the apoptotic response elicited by doxorubicin has been related to the accumulation of a ceramide
pool produced by sphingomyelinase activation. The considerable apoptotic response elicited by doxorubicin is
dependent on the function of p53, a protein that is up-regulated by cell treatment with genotoxic agents that drives
cell-cycle arrest or apoptosis by distinct mechanisms. The recent studies have provided evidence for a functional
relationship between ceramide and p53. It is shown that p53 up-regulation may be required for the generation of the
aceramide pool that mediates the apoptotic effect of some genotoxic agents in leukemia cells.

There are mainly four types of Leukemia

1. Acute Myelogenous (or myeloid) Leukemia (AML).

2. Acute Lymphocytic (or lymphoblastic) Leukemia (ALL).
3. Chronic Myelogenous (or myeloid) Leukemia (CML).

4. Chronic Lymphocytic (or lymphoblastic) Leukemia (CLL).

43308




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS
Vol.13 / Issue 72 / June / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Sushree Sambita Swain et al.,

Treatment approaches

Role of Doxorubicin in Treatment of Cancer: Doxorubicin trade name Adriamycin, also known as
hydroxydaunorubicin is a drug used in cancer chemotherapy. It is an anthracycline antibiotic closely related to the
natural product daunomycin and like all anthracycline.It works by intercalating DNA. Doxorubicin is commonly
used in the treatment of a wide range of cancers, including haematological malignancies many types of carcinoma
and soft tissue sarcomasDoxorubicin hydrochloride is a cytotoxic anthracycline antibiotic widely used in the
treatment of acute lymphoblastic leukemia. The mechanism of cytotoxicity involves the specific intercalation of
planar anthracycline nucleus of DH to the DNA double helix resulting in the prevention of further DNA replication.
Chemotherapy plays an important role in the management of cancer. As an important example, doxorubicin an
anthracycline antibiotic is considered among the most active chemotherapeutic agents. However, the clinical
usefulness of doxorubicin in the treatment of cancer is often limited by the development of a type of drug resistance
known as multidrug resistance (MDR) . MDR is a term used to describe a phenomenon characterized by the ability of
some tumors to exhibit simultaneous resistance to several structurally and functionally unrelated chemotherapeutic
agents.

Chemistry and Structure-Activity Relationships: The anthracycline antibiotics have a tetracyclic ring structure and
attached the unusual sugar, daunosamine. Cytotoxic agents of this class having quinone and hydroquinone moieties
on adjacent rings that permit the gain and loss of electrons. Although there are marked differences in the clinical use
of doxorubicin, their chemical structures differ only by a single hydroxyl group on C14.

ADME of Doxorubicin

Absorption: Doxorubicin is not absorbed by the gastrointestinal tract. Since the drug is extremely irritating to
tissues, it has to be administered by intravenous. It is Soluble in water, slightly soluble in methanol, practically
insoluble in chloroform, ether and other organic solvents .

Distribution: Doxorubicin is quickly and widely distributed into the extravascular compartments and half-life 12-18
hours. Binding of doxorubicin to plasma protein is about 75%. However, the doxorubicin does not cross the blood-
brain barrier.

Metabolism: Doxorubicin is mainly metabolized in the liver. The major metabolite of doxorubicin is 13-
OHdoxorubicinol, produced by aldo-ketoreductases which possess a certain degree of antitumor activity.

Excretion: Following IV administration, plasma levels of doxorubicin follow a multiphasic decline, with a terminal
half-life. Doxorubicin is metabolism in the liver and excretion through biliary and fecal excretion. The terminal half-
life of 13-OHdoxorubicinol is similar to that of doxorubicin. Plasma clearance is in the range of 324 to 809 ml/min/m2.
Doxorubicin is eliminated by metabolic conversion to a variety of aglycones and other inactive products. A
liposomal doxorubicin product (DOXIL) is available for the treatment of AIDS-related Kaposi's sarcoma. Newer
Analogs of Doxorubicin: Valrubicin (VALSTAR) was approved in 1998 for intravesical therapy of bacilli Calmette-
Guerin- refractory urinary bladder carcinoma. Epirubicin (4- epidoxorubicin, ELLENCE) was approved by the FDA
in 1999 for adjuvant therapy of early lymphnode-positive breast cancer.

Mechanism of doxorubicin

Breast Cancer: In the case of breast cancer doxorubicin shows nuclear fluorescence distinguishable from background
fluorescence, which is predominantly from the cytoplasm. Each patient both doxorubicin distribution patterns and
CD31 immunohistochemical staining of the same area of the same section are represented. The doxorubicin gradients
in tumor islets with high concentrations in the periphery and low concentrations in the center of the tumor islets. The
drug gradients ware cleared shortly after the injection, but it was detected after 24 h. These doxorubicin gradients
were not detected in the connective tissue. Also, no clear gradients were observed in patients with invasive lobular
cancer with more connective tissue and strands of tumor cells occasionally; connective tissue showed bands of
fluorescence. The dose of doxorubicin in this chemotherapy consisted of moderately high-dose doxorubicin (90
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mg/m?2 body surface. The efficacy of drug treatment will thus depend on the histology of the tumor tissue. Ovarian
Cancer: In the case of ovarian cancer anthracyclines have been in clinical practice since the 1960s and represent one of
the most commonly used classes of anticancer drugs . Doxorubicin is highly protein bound and does not cross the
blood-brain barrier. Effectiveness and toxicities associated with drugs are partly related to their distribution in the
various body compartments. In -vivo, doxorubicin is extensively metabolized and excreted in the bile and produced
biotransformation products identified such as doxorubicinol (Dox-ol), 7-deoxydoxorubicinolone (7d-Dox-ol-on)
and7-deoxydoxorubicinone (7dDox-on) were measured using high-performance liquid chromatography
Doxorubicin metabolites accumulated in the peritoneal cavity. The concentrations of the doxorubicin metabolites
were initially higher in the serum compared to the asciticfluidbut the following several hours the doxorubicin
metabolites became higher in the ascites and remained detectable in the ascites for up to 168 h long after
disappearance from the serum. The doxorubicin metabolites accumulate in the ascites and are cleared more slowly
from the peritoneal compartment than from the serum. Accumulation in the peritoneal cavity with prolonged half-
life should be considered when administering medication in patients with ascites.

Lung Cancer: In this carcinoid, tumors are an uncommon type of tumor that starts in the lungs. They tend to grow
slower than other types of lung cancers. They are made up of special kinds of cells known as neuroendocrine cells .
RLIP76 (ral interacting protein) function as an ATP -dependent transporter of an amphiphilic drug such as
doxorubicin 80 as well as glutathione- conjugates of endogenous electrophonic toxins such as 4- hydroxyonenal
(4HNE) . Present studies were performed to determine the relationship of the RLIP76 ATPase activity with
doxorubicin and 4- HNE resistance in a panel of 13 native human lung cancer cell lines. Results of the present studies
show that the specific activity of RLIP76 ATPase correlates with resistance to both an anthracycline and an alkylation
agent in lung cancer cell lines and suggest the possible use of RLIP76 ATPase activity as a predictor of chemotherapy
sensitivity of lung cancer.

We found that the specific activity of highly purified RLIP76 ATPase from six SCLC (small cell lung cancer) cell line
ware approximately half that observed for seven NSCLC (non-small cell lung cancer) cell line, including three
adenocarcinoma, two squamous cell carcinoma, one bronchioalveolar carcinoma and one large cell carcinoma . The
aggregate results of the present series of studies demonstrate that RLIP76 is the predominant doxorubicin
transporter in lung cancer cell 86 that its transport and ATPase activity is greater in NSCLC than SCLC and that its
inhibition by anti-RLIP76 IgG augments doxorubicin cytotoxicity through its increased accumulation in cells.
Neuroblastoma Cancer: In Neuroblastoma is a form of cancer that starts in certain types of very early forms of nerve
cells found in an embryo or fetus. The term neuro refers to nerves, while blastoma refers to cancer that affects
immature or developing cells. This type of cancer occurs in infants and young children. It is rarely found in children
older than 10 years.

Doxorubicin is used in the treatment of neuroblastomas, and a large number of neuroectodermal tumor cell lines has
been reported to undergo apoptosis after administration of shortchainceramide . The ceramide generation plays any
role in the apoptotic response elicited by doxorubicin in neurotumor cell is unknown. Elucidation of this point is of
prominent the chemotherapy could be supported by agents that block ceramide metabolism. Thus, maintaining the
active lipid at elevated intracellular concentrations. A further important issue is whether the apoptotic response
elicited by doxorubicin is dependent on p53 function. The present study was investigating whether, in neurotumor
cells, doxorubicin-induced apoptosis is ceramide-mediated and whether p53 up-regulation is necessary for the
apoptotic response. We are used as model systems CHP-100 neuroepithelioma and SH-SY5Y neuroblastoma cells,
two lines derived from human neurotumors undergo apoptosis after treatment with exogenous ceramide and
respond differently to doxorubicin treatment concerning p53 up-regulation. The drug doxorubicin is successful
advent into the pharmaceutical market has introduced to the research community; these drug target for the
development of novel anticancer drugs. However, the drug produced cardiotoxicity, but newer alternatives
formulation provide advantages of limited toxicity, better activity, activity against different type cancer therapy,
which can be used for the benefit of mankind.
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Summary

The aggregate results of the present studies demonstrate that RLIP76 is the predominant doxorubicin transporter in a
lung cancer cell that its transport and ATPase activity is greater in NSCLC than SCLC and that its inhibition by anti-
RLIP76 IgG augments doxorubicin cytotoxicity through its increased accumulation in cells. The efficacy of drug
treatment will thus depend on the histology of the tumor tissue. The doxorubicin metabolites accumulate in the
ascites and are cleared more slowly from the peritoneal compartment than from the serum. The drug doxorubicin is
successful advent into the pharmaceutical market has introduced to the research community; these drug target for
the development of novel anticancer drugs.
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Doxorubicin is efficiently used in chemotherapy, maintenance therapy and
recurrence therapy in cancer management.

Doxorubicin intercalate with DNA and inhibit macromolecular
biosynthesis.

7

Inhibits the progression of the enzyme topoisomerase II (which relaxes
super coils in DNA for transcription)

Stabilizes the topoisomerase II complex after it has broken the DNA
chain for replication.

N
Preventing the DNA double helix from being resealed and thereby
stopping the process of replication.

Mechanism of Doxorubicin
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ABSTRACT

The Monte-Carlo simulation called SRIM was used to study the damage caused in the regular structure
of the material when argon with an energy of 60 keV was irradiated on calcium oxide (CaO). The
simulation is done to know the distribution of ions, recoil distribution, energy to recoils, and ionisation
data, which will support the experimental data obtained after irradiation.

Keywords: Monte-Carlo simulation, Calcium oxide, Argon ion, SRIM, irradiation.

INTRODUCTION

Calcium oxide is a white coloured powder and is commonly known as quicklime or burnt lime or simply lime.
Calcium oxide can be produced by thermal decomposition of materials like limestone or seashells that contain
calcium carbonate (CaCOs; mineral calcite) in a lime kiln [1]. It is often used as a desiccant and evolves heat when it
is hydrated. CaO is most abundantly found in the nature as limestone and dolomite. CaO is also obtained from
biomaterial sources for instance from crab shell, egg shell and oyster shell. Calcium oxide is commonly used in
different industries as a catalyst, adsorbent and a remediation agent for toxic-waste[2]. Moura et al. derived calcium
oxide (CaO) from waste shell materials and used it as catalysts in the transesterification process for biodiesel
synthesis [3]. Calcium oxide is also used in the production of porcelain, glass, calcium carbide, calcium cynamide,
refining sugar and bleaching powder. It can be found in water softeners, as well as mortar and cement. It's also
utilised to treat soil that's too acidic [4]. In this study the simulation of the irradiation of low energy argon ion on
calcium oxide is done in order to know the effect of collision of the ions on its properties.

METHODOLOGY

In this study, A Monte-Carlo simulation known as SRIM was used with an objective to find out the changes in
calcium oxide target molecules when bombarded with argon ions. Simulations are made here to understand the
effect of argon ions on calcium oxide as a target molecule. The experiment will be performed after gathering
sufficient data from the SRIM simulation.
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RESULTS AND DISCUSSION

TRIM, a part of the SRIM programme [5], can be used to calculate the stopping and range of ions. The damage is
calculated after a detailed analysis of the entire damage cascade. Recoil ions are expected to be distributed in the XY
plane. The incidence angle is fixed at 0 degrees. The TRIM setup window is used to provide information regarding
ion kinds, targets, and TRIM computations. The target in this case is CaO, and the ion data is argon ion. The collision
took place at a very low energy of 60 keV. Argon ions of 60 keV energy collide perpendicularly with target atoms
such as calcium and oxygen in this illustration.

Ion Trajectory

Figurel shows the trajectory path of the argon ions of 60 keV energy when bombarded on the surface of calcium
oxide target. The red dot in the graph denotes the collision between the argon ions and the atoms of the target CaO
molecules. The green coloured dots represent the vacancies formed by CaO atoms. About 1000 vacancies are
generated by the single recoil atom represented by green dots but ions produce only one vacancy (red dots).When
the argon ions bombarded with the CaO target molecules hard, some quantity of energy is lost from the system.
From the plot it is clear that some of the ions appear to be leaving the target and deviates its path.

Ion and Atom Distribution

Figure 2 (a) illustrates the ion distribution of 60 keV argon ions and its parameters viz. mean range, straggling,
skewness, and kurtosis. Here, the target depth is set to 1um in order to forecast maximum ions in the plot. In the
figure, the X-axis represents the target depth and the Y-axis represents the concentration of ions. The figure shows
that the average range of ions in CaO target molecule is 1192 A and the concentration of ions in the target at the
target depth 1192 A is more than 7 x 10 atoms/cm? A two-dimensional plot of the recoil distribution of the atoms of
target molecule CaO is shown in figure 2 (b). This graph illustrates the number of atoms that recoiled back at the
depth of the target. In the graph, the orange colour curve represents the recoil distribution of Calcium atoms and the
blue curve represents the recoil distribution of oxygen atoms. From the above graph, it can be elucidated that
maximum CaO atoms are removed from their lattice site when a 60 keV of argon ions are applied and penetrated
through the atoms and resulting vacancies. From the figure 2(b), it can be interpreted that about 30 x 10%atoms / cm?
or more number of Calcium atoms recoiled, and the average number of 25 x10° atoms / cm’oxygen atoms are recoiled
at target depth of about 1000 A.

Energy to Recoil Distribution

The recoil distribution to energy for 60 keV energy is shown in Figure 4. This diagram depicts the effects of ion
irradiation on the target. The energy transmission from ions to recoils is depicted in this diagram. The energy
received by calcium atoms is shown in orange, while the energy absorbed by oxygen atoms is shown in blue. In
comparison to the oxygen atom, which has received the maximum energy of 15 eV / ion, the recoil calcium atom
absorbs the maximum energy of 22 eV /ion.

Collision Events

Figure 5 depicts the two-dimensional plot for collision events. In the plot, Replacement collisions, target vacancies
and target displacements are shown in green blue and red colour respectively and showing that the replacement
collision is comparatively less than the target displacements and vacancies. The target displacements and vacancies
are almost same at the target depth of about 1000A whereas the replacement collisions are very less throughout the
target depth.

CONCLUSIONS

In this paper, we present a Monte Carlo simulation for the irradiation of calcium oxide with low energy (60keV)
argon ions in order to investigate the changes in CaO characteristics after irradiation. Before conducting an ion
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irradiation experiment on any material, a simulation study is highly important. Here, we have calculated the ion
range, ion and atom distribution, energy to recoil distribution, and collision events. This study will be extremely
useful in the experimental technique of bombarding CaO molecules with argon ions.
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ABSTRACT

The present study discusses the effect of the language club established at Centurion University of
Technology and Management, Paralakhemundi, Odisha, India. The language club is a platform where
students learn with fun and often this platform motivates them to learn by themselves. The activities in
the language club were performed beyond study hours, which make students quite comfortable and
enjoyable. The present study is an experiment based on which the changes that have occurred with the
inmates of the language club over a period of time were thoroughly monitored. Qualitative and
quantitative approaches were carried out to analyse the results of the study. The contents of the
literature review were used for the qualitative purpose and the results of assessments made on speaking
were used for quantitative purposes. A total of 100 students from different schools of the University
were taken for the study and these students were regular participants in the activities of the club. The
findings of the study have shown that the Language Club had truly made a commendable impact on the
English language learning of the students. The students were able to achieve remarkable enhancement in
their linguistic skills especially those concerned with reading, writing and speaking in addition to
acquiring and improving inter and intrapersonal skills including teamwork and leadership abilities. This
micro case study will Surely be helpful towards greater achievement in the area of English language

proficiency and will certainly pave a way for building social networks through profound communication
skills.

Keywords: Language club, qualitative, quantitative, speaking, communication skill
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INTRODUCTION

Background of the Study

The study was carried out at Centurion University of Technology and Management, Paralakhemundi, Odisha which
has a rich eco-system catering to the needs of the present-day education requirements of students. The educational
environment of the university is very dynamic in nature. Often students face challenges in their correct way of
speaking and writing in English. The students undoubtedly attend their regular class activities but often they remain
isolated from each other which may be due to various factors such as their family background, lack of knowledge of
the subject, their poor self-regard and poor language skills including ignorance. Other problems include students’
inhibition, nothing to say, low participation, and problems in pronunciation, lack of vocabulary and lack of
confidence. It is the responsibility of the concerned teacher to find out different strategies and impart new teaching
methodologies for improving the speaking skill of the students. The content of course, teacher’s knowledge and
understanding are not the only requirements in the learning environment but include many other aspects. These
problems have prompted the researchers to plan for language club activities beyond the study hours. As Mulyasa
(2007) stated that the language club is an extracurricular programme that is held beyond study hours that enhances
the students' competence. The researchers thought of introducing this platform in the university with the aim of
providing peers' support to students along with recreational and consolidated opportunities further creating
awareness among themselves as individuals possessing special talents and capacities. Such an environment can
provide ample opportunity to all students to practice English Language skills in many different ways, and equip
them in speaking, listening, writing, reading and analytical skills and additionally provide them with a platform to
galvanize them into positive energy thereby polishing their innate skills through debating, learning public speaking,
writing and even socializing with other members. In the present study, the researchers tried to identify the effect of
Language Club on the English proficiency of 34 semester batch of 2020-2021 students of Centurion University.

Research Question.....?

=  What impact does the Language Club programme have on speaking achievement of 3¢ semester students of
Centurion University of Technology and Management, Odisha, India?

= Are there any remarkable differences between the students who join the English club program and those who
do not?

Research Objective

= To examine the effects of Language club program on the students’ speaking achievement at the third semester of
Centurion University of Technology and Management, Odisha, India ?
=  To know the differences between the students who join the English club program and those who do not.

LITERATURE REVIEW

The effectiveness of the language club is presented in various articles. The formation and establishment of language
clubs are quite common in university language centres which can be organized in many different ways. It is a casual
setting platform that shares the characteristic which involves learners with an opportunity to practice their language
comfortably (Ewens, 2013). It is called a “participant-centred" platform. According to Lewis(2001), when learners
share responsibility with other colleagues and teachers and have the opportunity to choose their own learning
materials, they become more motivated and engaged. Adopting learner-centered activities is a vital way to motivate
and engage language learners (Dornyei & Csizer, 1998). Allowing learners to choose the materials according to their
own interests will foster intrinsic motivation (Bell, 2010). Language clubs not only motivate high achievers but also
weak learners. It will be a great motivating factor for the weak students (Casey, 2008). According to Ewens (2013),
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the language club is a platform where all the activities are flexible, unplanned and interactive, and learners are free
from the constraints of exams, syllables, and rubrics. The way language activities are presented generally affects
students' level of motivation and interaction.

Language clubs are meant for holding interactive sessions that include various activities such as oral presentations,
student intervention and entertainment which are preferred by language learners (Morell, 2004). The important
dimensions of language learning are free interactions and learning from each other that motivate language learners
and encourage them to be more active participants (Lightbown & Spada, 1993). These clubs act as a powerful vehicle
for motivating engaged and interested learners” along with motivating the "disengaged and frustrated" ones (Casey,
2008). According to few other researchers, the club provides ample opportunity to all students to practice English
language skills in many different ways, and equip them with speaking, listening, writing, reading and analytical
skills, give an opportunity to ve