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Process of Social Transformation among women in India 

-Dr. P.S.S.Sravanthi, Lecturer in Botany, S.V.R.K (M) GDC, Nidadavole 

 

ABSTRACT 

A woman is a human being she has a soul similar to that of a man. A “woman” 

defined as the “feminine component of the human species who, apart from serving as a 

vehicle for nurturing human life also equally contribute in social, economic and political 

development in society”. The concept of social transformation have a similar definition as 

social change, many authors have used both terms interchangeably. Social change refers to 

fundamental changes in the social structure, patterns of culture and social behavior. 

“Change” means variations or a difference in anything observed over some period of time. 

Social change is very complex. Since society is a process not product. If it had been product 

then there would not have been changes. Processes are ongoing change therefore they bound 

to change. Society is changeful and dynamic. We can say that change is a law of society 

unchanging society is a myth. Hence, social change is important for society as well as 

women. In this paper attempt has been made to analyze social change taking place in India 

especially among Indian women. 

Keywords: Social Transformation, Social Change, Status of Women in India, Literacy in India, Female 

Population in India, Constitution of India. 

 

INTRODUCTION 

Social transformation is a philosophical, practical and strategic process, to effect 

revolutionary change within society. It is systematic approach applied to social change, 

which is comprehensive and progressive approach to social change. That is why social 

transformation is different from ordinary or conventional social change. When social 

transformation is applied, identity (way of seeing, thinking, reflecting on ourselves and 

others) will be altered, not only this but emotions, embodiments (relationship and 

connectedness to and within our bodies how we show up), actions, creativity and paradigm 

(overall perspective and mode of operating). 

Social transformation is the process by which an individual alters the socially ascribed 

social status of their parents into socially achieved status for themselves. 

The last quarter of the 20th Century was a period of rapid growth in transitional linkages 

and flows affecting all areas of human life: economy, politics, environment, culture, society 

and even interpersonal relations. These transitional linkages have also affected women, So 



we see more women representations in these fields, and the question arises that how far 

Muslim women has gone through these changes. 

Social transformation is an accumulative process – that is a process in which insignificant 

changes accumulate quantitatively until they become significant enough to generate to 

qualitative changes in the entire society. As women education was considered as 

insignificant because of the quantitatively changes now importance is being given to women 

education as well. 

Women in India have been in the process of transformation in past few decades. Earlier 

Indian women did not enjoy the social, economic, political and legal rights. It is only after 

the independence Indian women got all these rights through Indian constitution. Women in 

India have been in the process of transformation in past few decades. Earlier Indian women 

did not enjoy the social, economic, political and legal rights. It is only after the 

independence Indian women got all these rights through Indian constitution. The 

Constitution of India guarantees to all Indian women equality (Article 14), no 

discrimination by the State (Article 15(1)), equality of opportunity (Article 16), and equal 

pay for equal work (Article 39(d)). In addition, it allows special provisions to be made by 

the State in favor of women and children (Article 15(3), renounces practices derogatory to 

the dignity of women (Article 51(A) (e)), and also allows for provisions to be made by the 

State for securing just and humane conditions of work and for maternity relief. (Article 42) 

On the other hand women in India continue to face discrimination and other social 

challenges and are often victims of abuse and violent crimes. As per the global poll 

conducted by Thomson Reuters, India is the "fourth most dangerous country" in the world 

for women and the worst country for women among the G20 countries. 

According to 2011 census female population constitutes the 58, 64, 69, 174(48%) of the 

total population and whereas male population is 62, 37, 24, 248(52%) of the total 

population 1, 0\, 1, 93,422. 

In the state of Karnataka the total population as per 2011 census is 61,130,704 and among 

them male 31,057,742(51%) and female 30,072,962(49%). 

Mysore city in particular total population is 8, 87,446 (50.46%) of which male are 4, 43, 

813(50.0) and female 4,43,633(49.98%). 

Women in India have been in the process of transformation in past few decades. Earlier 

Indian women did not enjoy the social, economic, political and legal rights. It is only after 

the independence Indian women got all these rights through Indian constitution. The 
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Constitution of India guarantees to all Indian women equality (Article 14), no 

discrimination by the State (Article 15(1)), equality of opportunity (Article 16), and equal 

pay for equal work (Article 39(d)). In addition, it allows special provisions to be made by 

the State in favor of women and children (Article 15(3), renounces practices derogatory to 

the dignity of women (Article 51(A) (e)), and also allows for provisions to be made by the 

State for securing just and humane conditions of work and for maternity relief. (Article 42) 

On the other hand women in India continue to face discrimination and other social 

challenges and are often victims of abuse and violent crimes. As per the global poll 

conducted by Thomson Reuters, India is the "fourth most dangerous country" in the world 

for women and the worst country for women among the G20 countries. 

According to 2011 census female population constitutes the 58, 64, 69, 174(48%) of the 

total population and whereas male population is 62, 37, 24, 248(52%) of the total 

population 1,210,1,93,422. 

In the state of Karnataka the total population as per 2011 census is 61,130,704 and among 

them male 31,057,742(51%) and female 30,072,962(49%). 

Mysore city in particular total population is 8, 87,446 (50.46%) of which male are 4, 43, 

813(50.0) and female 4,43,633(49.98%). 

 

STATUS OF WOMEN IN INDIA 

Woman status in the Indian society has been through many ups and down in ancient to 

modern era. While discussing about the status of women, Kumari opines that in ancient 

India, women occupied a very important position, in fact a superior position to men. In 

Vedic times women and men were equal as far as education and religion was concerned. 

Women participated in the public sacrifices alongside men. The Haritasmriti mentions a 

class of women called brahmavadinis who remained unmarried and spent their lives in study 

and ritual. There were also many noteworthy women scholars of the past such as kathi, 

kalapi, and Bahvici . 

In Medieval period India witnessed many social practices which were anti-women, such as 

sati, child marriage, and restrictions on widow marriage, became a part of social life. In 

spite of these anti- women elements, some women excelled in the fields of politics, 

literature, education and religion. 

http://en.wikipedia.org/wiki/Thomson_Reuters
http://en.wikipedia.org/wiki/G20


During British rule in India, Biswas says it was the ruling East India Company that First hit 

the conservative Indian Society in the 18th century. Women’ education started in 1818 with 

the setup of a girl’s school with 14 students in Chinasura by Robert May. 

European scholars observed in the 19th century Hindu women are virtuous than other 

women. They tried to improve the status of women by raising their voice against women 

exploitation. Even the Indian social reformers worked hard to bring changes among women 

conditions. 

In Independent India we can see the participation of women in all activities such as 

education, politics, media, art and culture, service sectors, science and technology, etc. 

Women in India have been in the Process of transformation in past few decades. Though 

women are nearly half of the total population but their representation in public life is very 

low. Women bear the major load of the household work. Her primary role is often viewed 

by the society as housewife. The plight of women in India ranges from domestic disparity to 

societal oppression. In most of the areas in India, a strong cultural bias favors sons over 

daughters. Female children frequently suffer neglect in terms of health care and education. 

Studies reveal that boys receive health care more often than girls, and the average amount 

spent on treatment was also significantly higher for boys. Subordination of women in 

society acts a structural constraint to their participation in political activities. 

On the other hand today's India offers a lot of opportunities to women, so that women can 

have a voice in everyday life, the business world as well as in political life. Nevertheless 

India is still a male dominated society, where women are often seen as subordinate and 

inferior to men. 

Ahuja opines that the status of women in India has changed a lot from early 1950s onwards. 

Both structural and cultural changes have not only provided equality of opportunities to 

women in education, employment and political participation, but have also reduced the 

exploitation of women, and oriented women to develop their own organizations which can 

take keen interest in their problems. 

The Constitution of India guarantees to all Indian women equality (Article 14). There also 

several commissions in the centre and state governments to study the causes of low status 

and problems of women and to safeguard their rights in various aspects. Ahuja consider that 

Indian women today are still not economically emancipated from man. In social, 

psychological and moral dimension also, her situation is not identical with that of man. 

Today modern woman is so deft and self-sufficient that she can be easily called a 

superwoman, juggling many fronts single handedly. Women are now fiercely ambitious and 



are proving their metal not only on the home front, but also in their respective professions. 

Women in Indian are coming up in all spheres of life. They are joining the universities and 

colleges in large numbers. They are entering into all kinds of professions like engineering, 

medicine, politics, teaching, etc. A nation’s progress and prosperity can be judged by the 

way it treats its women folk. There is a slow and steady awareness regarding giving the 

women their dues, and not mistreating them, seeing them as objects of possession. Despite 

progress, the very fact that women, along with being achievers, also are expected to fulfill 

their roles as wives or mothers, prioritizing home against anything else. This point of view 

hasn’t changed much. There is still a large section of women who are uneducated, and 

married off before the age of 18. 

Though women are nearly half of the total population but their representation in public life 

is very low. Women bear the major load of the household work. Her primary role is often 

viewed by the society as housewife. The plight of women in India ranges from domestic 

disparity to societal oppression. In most of the areas in India, a strong cultural bias favors 

sons over daughters. Female children frequently suffer neglect in terms of health care and 

education. Studies reveal that boys receive health care more often than girls, and the average 

amount spent on treatment was also significantly higher for boys. Subordination of women 

in society acts a structural constraint to their participation in political activities. 

On the other hand today's India offers a lot of opportunities to women, so that women can 

have a voice in everyday life, the business world as well as in political life. Nevertheless 

India is still a male dominated society, where women are often seen as subordinate and 

inferior to men. 

The Indian constitution grants women equal rights to men, but strong patriarchal traditions 

persist in many different societal parts, with women's lives shaped by customs that are 

centuries old. Hence, in these strata daughters are often regarded as a liability, and 

conditioned to believe that they are inferior and subordinate to men, whereas sons might be 

idolized and celebrated. 

There are a couple of reasons, why men might be regarded an asset for a family among 

Hindus: 

● Considered capable of earning money 

● Carry on the family line 

● Able to provide for their aging parents 

● Bring a wife (and with this a capable domestic helper) into the family 

● Play an important role in death rituals in Hindu religion, which ensure, that the soul 



is released from the body and can go to heaven. 

On the other hand, there are a couple of reasons why women might be regarded more of a 

liability for a family: 

● Not considered capable of earning money 

● Seen as economically and emotionally dependent on men 

● While they help with domestic duties during childhood and adolescence, they go to 

live with their husband's family after marriage, which means less help in the 

household of their originating family, and most importantly loss of money due to the 

dowry tradition. 

This might explain why the birth of a daughter may not always be perceived as equally 

blissful as the birth of a son, and why “May you be blessed with a hundred sons” is a 

common Hindu wedding blessing. 

These kind of attitudes and believes creates imbalance in sex ratio that is females for 

thousand males. India is one of the few countries where males outnumber females. 

When we analyze sex ratio of India in 2014, it is 940 females for 1000 males; sex ratio in 

2001 was 933. This is mainly because of the female feticide and infanticide. The main 

reason of parents committing female feticide and infanticide is the fear of paying dowry in 

the marriage of their daughter. The reason behind increasing numbers of incidents of 

feticides and infanticides is lack of education among women. Indian Literacy rate itself 

shows the lack of education of women. 

Total literacy rate is 74.04 of which male literacy rate is 82.14 whereas female literacy rate is 

65.46 and the gender gap is 16.68. This shows the lack of education among Indian women. 

An educated woman is able to meet the modern and advanced requirements of family such as 

vaccination of children and hygienic environment in the house, empowerment of women etc. 

It has been witnessed that there is a need of increasing awareness about empowerment of 

women so that measures such as social economic and political and broader access to 

fundamental human rights and improvement in nutrition, basic health and education. 

CONCLUSION 

Social transformation is an accumulative and continuous process. Women in India have 

been through social transformation since many decades. Indian women enjoyed liberty and 

choice of selection of partner, later period was not so good for women, status of women 

deteriorated. It was only after independence that women got their rights partially. So, it can 

be said that status of women has considerably improved. Because of which we find women 

in all sort of fields, giving tough competition to men and proving their skill and potential. 

http://www.saarthakindia.org/womens_situation_India.html#dowry


The present paper is a review paper, highlighting various stages of social transformation 

among Indian women. And also analyzes different aspects of social transformation. 
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ABSTRACT: 

Mobile phone has been studied by researchers in its connection with education-related activities. 

This study was aimed at investigating: 1) students’ perception toward mobile phone to support 

classroom activities; 2) students experience in using mobile phone use to support classroom 

activities. This study employed qualitative method. To collect the data, two methods were used 

namely: questionnaire and observation. Subjects participated in this study were 70 students. 

Findings showed that students had positive perception and attitude toward mobile phone to 

support classroom activities. In classroom they used mobile phone to support classroom 

activities. Reading e-books that support Phonology subject, playing audio and video file to get 

visualization of Phonological concept, operating offline dictionary to solve vocabularies were 

examples of classroom activities supported by mobile phone use. 

 

Keywords: classroom activities, language learning, mobile phone, mobile-assisted language 

learning. 

 

INTRODUCTION : 

Education always gets benefits from information and communication technology (ICT) since 

students and teachers are always assisted by the current technology that support their classroom 

activities. Improvement in teaching can be achieved through ICT (Kee & Samsudin, 2014). 

Modern technology has provided many inventions for human life. In communication field, 

mobile phone has played pivotal role in shaping our life and it goes without saying that 

education will try to reap its benefits. Internet, used to be accessed through personal computer, 

can be operated through mobile phone and this allows 

students who are mostly at their teen and youth period to go online anywhere and anytime 

(Lenhart, 2015). Compared to personal computer, Mobile phone has been primarily used by 

teens to access internet (Madden, Lenhartm, Duggan, Cortesi, & Gasser, 2013). Several features 

are offered by mobile phone to its users and one of the features is texting. It helps people to 

interact anywhere and anytime for communication purposes regardless time and place. This is 

what teacher and students, as mobile phone users, need to explore its features in order to boost 



their learning process. This is likely to happen since the collaboration among teacher and student 

will be maintained through messaging or texting service from mobile phone (Looi, Seow, 

Zhang, So, Chen, & Wong, 2010). In addition to communication maintenance between students 

and teacher as mobile phone benefit, some studies found that texting has improved students’s 

vocabulary and reading skill of students learning English (Plester, Wood, & Joshi, 2009). These 

benefits exhibit how mobile phone supports communication and vocabulary enrichment in 

English learning context. In addition to texting feature, other features and function that mobile 

phone offers have been studied. One of the features that mobile phone offers is texting. It helps 

people to interact anywhere and anytime. This is what teacher and students need to boost their 

learning process since the collaboration will be maintained through this promising application 

(Looi, Seow, Zhang, So, Chen, & Wong, 2010). Some studies found that texting has improved 

students’s vocabulary and reading skill of students (Plester, Wood, & Joshi, 2009). Feature of 

texting helped students vocabulary and reading skill (Plester, Wood, & Joshi, 2009). This is 

what teacher and students need to boost their learning process since the collaboration will be 

maintained through this promising application (Looi, Seow, Zhang, So, Chen, & Wong, 2010). 

Another feature that mobile phone always advertises and boasts is camera feature. This feature 

can serve as a powerful tool for educational activities in terms of reading and writing assistance 

(Bull & Thompson, 2004). Since mobile phone offers camera, it helps users to record and take 

picture any object they need especially for learning purposes. This function has been attracting 

teacher and students to use it in supporting classroom activities. This is to say that camera 

feature can be used by the students to collect data in their learning process. In language and art 

faculty, camera functioned to assist reading, witing and visualizing (Bull & Thompson, 2004). 

Mobile phone has also feature that entertain users to play music and video. This feature is 

classified as audio and video feature. For educational purposes, the feature can help students to 

create and explore podcast for learning. studies showed that this feature when used for podcast 

learning project improved students’ motivation and their higher order thinking in reading, 

writing and listening skill when learning English (Smythe &Neufeld, 2010). Seizing feature of 

audio video for podcast project was proven to be helpful device in improving English language 

learners (ELL) in terms of their language skills (Gromik, 2012). It can be concluded that mobile 

phone with its features has the ability to play audio file which can be used to help English 

learning language. In a nutshel mobile phone which offers texting, camera, audio and video 

recorder has no doubt given 

benfit for students in learning process (Thomas & Munoz, 2016). In addition to the benefits that 

mobile phone offer mentioned earlier, there are many 

benefits that teacher can gain by using mobile phone for teaching and learning activities. Liu 

(2015) found that teacher could provide differentiated learning pathways for students, offered 



multiple modality for students to produce their portfolio, supported students improvisation and 

learning creation (Liu, Scordio, Renata, Navarete, Yujung, & Lim, 2015). Mobile phone goes 

beyond its basic features if teacher and students can seize its feature and function for educational 

purposes. Mobile phone with all its supporting features has allowed teachers to personalize 

instruction (Steel, 2012). It is the teachers with their creativity that make possible for 

personalizing instruction to achieve objective of instruction. The need to collaborate between 

students and teacher and among students can be facilitated by mobile phone since there are 

many applications that support the collaboration (Corbeil & Valdes Corbeil, 2007). 

Personalizing instruction and facilitating collaboration can be achieved by means of mobile 

phone. It goes without saying that teachers and students are challenged to explore and seize 

mobile phone benefit for classroom activities. Sha (2012) found that students got benefit from 

mobile phone for their learning purpose. They gained benefit by using mobile phone for learning 

activities because they had the opportunities to regulate their progress in learning activities. This 

benefit might provide additional value for student to organize their learning need (Sha, Looi, 

Chen, & Zhang, 2012). In the same vein, Al-Fahd (2009) investigated students’ readiness to use 

their mobile phone for learning purpose. Students as the users of mobile phone showed their 

readiness to integrate mobile phone in classroom activities. They had positive attitude, 

perception and attitude in using mobile phone for mobile learning (Al-Fahd, 2009). Since 

mobile phone is mobile gadget in nature, it meets the demand of students need for 

communication. Students always carry mobile phone for their daily activities and this is the 

most contributing factor to integrate mobile phone for classroom- related work. Their 

availability and mobility really matter and they need to be explored for learning purposes 

(Pegrum, Oakley, & Faulkner, 2013). Studies on the effectiveness of mobile phone application 

for classroom activities have been well-documented. Mobile phone use in classroom improved 

students learning process (Liu, Scordio, Renata, Navarete, Yujung, & Lim, 2015). Mobile phone 

use in terms of texting function has been studied. Study showed that using messaging service 

increased classroom interactivity among teachers, students and faculty staff (Markett, Sanchez, 

Weber, & Tangey, 2006). Mobile phone has been proven to bring benefit for students. They can 

access educational content or e-book and textbook through their mobile phone anywhere and 

anytime. It is very likely that mobile phone has the power to promote the so-called ubiquitous 

learning. Students in university can learn anywhere and anytime as long as they bring their 

mobile devices that they operate and access for learning and it goes without saying that this 

promotes the trend of ubiquitous learning (Lee, Lee, & Kweon, 2013). Previous studies on using 

mobile phone in the classroom and outside classroom had been conducted. Khabiri (2013) 

reported mobile phone use practices among Iranian EFL learners. The study found that mobile 

phone offered many promising features that can be tailored for students’ learning 



process (Khabiri & Khatibi, 2013). The study suggested that mobile phone should be designed 

appropriately with its supporting application in order to be able to promote students’ reading 

habit (Oyewusi & Ayanlola, 2014). The findings showed that student had positive perception 

and attitude toward mobile phone use for learning anytime and anywhere (Kee & Samsudin, 

2014). However Studies investigating the use of mobile phone in higher education institution are 

still relatively rare in the literature. This study aims at filling the gap and it tries to investigate 

how to tailor mobile phone to support classroom activities as an effort toward MALL. 

Specifically this study seeks to explore students’ perception of mobile phone use to support 

classroom activities and how they engage in the mobile phones use during classroom activities. 

The specific research questions that guided the study are as follows: (1) What are students’ 

perception concerning their mobile phone to support classroom activities? 

(2) How do students use mobile phone to support classroom activities? 

METHODS: 

This study is qualitative in nature and it applied case study. The method was aimed at 

investigating students’ perception on mobile phone use and their experience in using mobile 

phone to support classroom activities. To collect data, this study applied questionnaire and 

observation 

Data Collection and Analysis: 

The first research question deals with students’ perception toward mobile phone use to support 

classroom activities. To answer research question one, this study employed questionnaire and 

observation. Questionnaire had been prepared to investigate students perception on mobile 

phone. Items in the questionnaire served to seek answer on the following information: time of 

purchasing mobile phone; brand and product of mobile phone; function students performed 

when using mobile phone and apps students used to support classroom activities. Observation 

was conducted to investigate how students engage in using mobile phone to support classroom 

activities. The teacher acted as researcher and he collected data through one semester. In the first 

meeting students were told that they will fill in questionnaire on mobile phone use. In the 

following meeting, teacher asked students to participate in using mobile phone for classroom 

activities. For this purpose, teacher had prepared and given e-book, audio and video material 

that can be accessed through their mobile phone. The data gathered were analysed qualitatively 

to answer research questions. Data from questionnaire and observation were described, 

categorized and interpreted to answer the research questions in this study. Triangulation was 

applied to enhance the validity and support sound conclusion in this study. DISCUSSION This 

study was aimed at investigating students’ perception and attitude toward mobile phone and 

exploring students’ experience in using mobile phone to support their classroom activity. There 

were two types of data that will be described in this section namely data from questionnaire and 



observation. Questionnaire data will be first described in this section to investigate students 

perception on their mobile phone to support classroom 

activities. Students’ Perception of Mobile Phone There is four items constructed in the 

questionnaire to fill in by the students. Questionnaire were designed to explore information 

concerning students’ purchase of their mobile phone, brand of their mobile phone, function they 

performed and application they used 

 

to support learning process. Here are the findings gained from questionnaire: 

1. When did you purchase your mobile phone? 

Students had their own mobile phone. In terms of purchasing time, there are three 

categories. The highest number of students purchasing time It goes without saying that 

students need and treat their mobile phone as their basic need that they need to fulfill by 

owning mobile phone. They belong to digital natives who are closely associated with 

mobile phone. 

2. What brand of mobile phone did you purchase? 

This data shows that there were various brands of mobile phone that students own. 

Students have various options to buy mobile phone since there is a high competition 

among mobile phone manufacturers. This condition is beneficial for customers 

especially students. With affordable prices, they can purchase any mobile phone they 

want. All that students need is that the capacity and feature that they can operate to 

explore mobile phone. This is to say that brands of mobile phone are not their concern, 

function and apps do matter. 

3. What function do you frequently perform when using mobile phone? 

Students wrote some apps that support their learning activity. Offline dictionary, e-book 

material and other learning apps were used to support their learning. This findings show 

that mobile phone is open to explore for learning purpose. Students used their mobile 

phone to access offline dictionary in order to learn English. PDF reader was also 

supporting tool for students to facilitate learning. There are various book, article and files 

that can be run in pdf format. These file can be accessed by students from their mobile 

phone. How Students Use Mobile Phone to Support classroom activities .This data was 

collected to answer research question concerning students’ experience in using mobile 

phone for classroom-related activities during classroom observation. There were several 

findings in terms of students experience in using mobile phone for classroom activities. 

1. offline dictionary use The teacher prioritized this application to be investigated 

first from their mobile phone. He checked some students’ mobile phone to check 

whether or not offline dictionary installed. Students, some felt proud, showed 



their offline dictionary installed in their mobile phone to convince the teacher 

concerning the application. This was important for the study since students had 

supporting tool available in their mobile phone to support classroom activities. 

Since offline dictionary was installed in their mobile phone, there are many 

learning activities that could be facilitated. Based on the observation, teacher 

found out that many students had installed the apps in their mobile phone. 

 

One interesting opinion expressed by the student as can be seen in the dialog excerpt 

as follows: Teacher: “Why did you install this offline dictionary in your mobile 

phone?” Student: “I need this offline dictionary installed in my mobile phone sir, so I 

can read it anywhere and anytime.” To reap the benefit of offline dictionary, the 

teacher had designed the activity where looking up dictionary was implemented. He 

had some vocabularies from each unit of Phonology course that required students to 

look up their dictionary. Since those vocabularies were new and they had no previous 

knowledge on those vocabularies, they had to access their mobile phone to look up 

their offline dictionary in dealing with words they did not know. In each meeting, 

teacher asked students to look up dictionary every time they encounter new word. 

Students used their mobile phone with the instruction from teachers. On other 

occasion they opened dictionary for group project and individual inquiry. They were 

encouraged to actively use their mobile phone for vocabulary enrichment. They 

found mobile phone helpful in providing tool that they need in searching for meaning 

of particular word during their learning activities in the classroom. 

 

2. Pdf reader app (e-book) use this application was important to make sure that the 

course enabled the students to access material. Mobile phone can run this 

application to help users read files that they usually run in their computer. The 

teacher prepared and shared e-book and file in form of Pdf that can be operated in 

students mobile phone. Some students, who had not installed pdf reader in their 

mobile phone, downloaded the application and installed it in theirs. 

 

The teacher prepared and shared e-book material that can be operated in students’ mobile 

phone. Since students’ mobile phone had PDF Reader inside, it was easier for students to 

read and display their learning material. Both students and the teacher used mobile phone 

to read the e-book and learning material from their mobile phone. From meeting three to 

last meeting, student and teacher run the application to access the file, read and discuss 



the file shown in their mobile phone. The teacher in many occasions suggested students 

to read the material outside classroom to prepare 

before the meeting in the classroom. In some meetings, the teacher investigated their 

opinion concerning the use of mobile phone in accessing their material through mobile 

phone. Using pdf reader to access material in their phone might provided those different 

experiences compared to using computer. The teacher investigated students’ opinion 

concerning e-book that students operated through mobile phone. There were several 

comments 

 

that students expressed to show their support in using mobile phone to read e-book for 

their learning material. One of the examples can be seen from 

the excerpt below: Teacher: “What is your opinion about using mobile phone to read e-

book?” Student: “This is paperless way of learning sir, mobile phone really helpful to 

facilitate learning. I love this sir.” This comment clearly expressed students’ support for 

using mobile phone in classroom activities. Students viewed mobile phone as supporting 

tool that facilitated students in accessing material they were learning in the classroom. It 

was easier for student to carry mobile phone everywhere they go and they could read the 

material everywhere. This condition showed that mobile phone supported learning 

activities in the classroom. In addition the teacher also suggested students to read the 

ebook material outside classroom. This is to promote the so called mobile-assisted 

language learning (MALL). 

 

3. Audio video player use: 

This third feature built in mobile phone was investigated in this study. To design 

the classroom activities using audio video inside mobile phone, the teacher 

provided students audio video file. These audio video files were supporting 

material and they were complementary to the course of Phonology. They 

consisted of video explaining vowel, consonant sound and etc. 

The teacher prepared and shared audio and video material that supports the e-book in 

phonology course. Since Students’ mobile phone has supporting apps to play audio and 

video, it was easier for them to play the files they got from the lecturer in Phonology 

course. This audio video player was really important for students as an effort to 

understand some material that need to be visualized from Phonology concept. To show 

how students were happy because they got visualization from the video, the dialog 

excerpt below can illustrate: Teacher: “How helpful is the video to explain the concept?” 

Student: “I find the concept confusing when reading e-book, but this video helps me to 



understand easily the concept. My mobile phone is useful to support my learning 

process.” It was very clear that their mobile phone was very helpful to deliver audio 

video file that helped students to understand the material. There were some video 

material that students needed to play in their mobile phone and sure they could play it in 

the classroom and outside classroom. The findings showed that students seized their 

mobile phone to support learning activities in classroom. 4. Audio video recorder use 

This feature was useful in assisting students to produce their project in classroom. to 

achieve this objective, the teacher assigned students projects that showed their 

understanding in the subject matter. These projects should be accomplished by using 

their mobile phone offering the audio video recorder. This application helped student to 

produce their project. Students worked in group and they used their mobile phone to 

accomplish their project. They demonstrated in their video project concerning their 

knowledge and on consonant and vowel and other topics learned 

in several meeting. Their mobile phone was capable of producing quality video to 

accomplish their project. Even though their devices were not professional device, they 

could accomplish their project by using their mobile phone. One of the comments is as 

follow: Teacher: “is mobile phone helpful to produce the project?” Student: “yes it is. 

Even though it is not professional device, it helped us to create the video project” The 

statement clearly supported that mobile phone supported classroom activities and 

learning process. Students used their mobile phone to demonstrate their knowledge and 

understanding about the course by creating video project by the mean of mobile phone. 

The results indicated that each student had their mobile phone. It goes without saying 

that mobile phone ownership among youth is high. This is in line with the previous 

findings that students in higher education are increasingly using mobile phone to access 

internet (Kennedy, 2014). Many mass media reported the successful sale of mobile 

phone. It can be concluded that youth customer is the largest customer of mobile phone. 

The findings in this study confirmed the previous research by Lenhart (2015) that teens 

and youth are the largest customer of mobile phone and they have used their mobile 

phone to go online. Since they are digital natives they need mobile phone to fulfill their 

need (Prensky, 2001). Based on the observation, the teacher knew that students spent 

their time mostly in using social media. There were two main functions student 

performed when accessing mobile phone. Given the internet access, they put chatting 

and social media as their core function to access mobile phone. Some studies found that 

social media is the most frequently visited and accessed platform when using internet by 

teen and youth. They preferred to use their mobile phone compared to computers when 

accessing social media (Madden, Lenhart, Duggan, Cortesi, & Gasser, 2013). If designed 



appropriately, this connectivity and mobility of mobile phone and internet can promote 

mobile-assisted language learning (Ducate & Lomicka, 2013). Students had installed in 

their gadget offline dictionary. This app was the most frequently installed app in 

students’ mobile phone that they usually use to support learning. It goes without saying 

that mobile phone has promoted the learning of vocabulary for students (Nisbet & 

Austin, 2013). Other apps they use is PDF Reader for operating e-book. This apps was 

useful app for students to read e-book and other reading materials. These findings 

confirmed a previous study that features in mobile phone help students learn reading, 

vocabulary (Plester, Wood, & Joshi, 2009). In other words mobile phone when used 

appropriately may build reading habit among students (Oyewusi & Ayanlola, 2014). 

From observation, students seemed to enjoy the ease and portability of mobile phone that 

helped them learn in classroom. They found it more practical to use mobile phone 

compared to notebook in classroom activities (Lenhart, 2015). Mobile phone served as a 

learning tool in the 21st century and it call for teachers creativity to tailor mobile phone 

for classroom activities (Kee & Samsudin, 2014). 

 

In classroom students used their mobile phone to play audio video material. Without 

difficulties, students could access and play their files in their mobile phone. According to 

their opinion, it was clear that feature of audio video player in their mobile phone helped 

them in learning proces as the previous research had proven (Smythe & Neufeld, 2010). 

Collaboration among students and teachers had been shown in this study. Video project 

was facilitated by the use of mobile phone. In other words mobile phone helped student 

to produce their portfolio in order to demonstrate their achievement in learning (Liu, 

Scordio, Renata, Navarete, Yujung, & Lim, 2015). Students were ready to integrate their 

mobile phone in classroom activities. Their mobile phones were equipped with 

application that facilitated them to support learning in classroom. Since they belong to 

digital natives they face no problem and difficulties to use mobile phone for classroom 

activities (Pegrum, Oakley, & Faulkner, 2013) Mobile phone in this study facilitated 

students to learn Phonology. It stores files of pdf that students could access when they 

needed to read. In addition it helped student to understand material in video files. In 

other words it organized students learning need (Sha, Looi, Chen, & Zhang, 2012). It 

provided not only material for learning but also facilitated portfolio creation to 

demonstrate students understanding (Liu, Scordio, Renata, Navarete, Yujung, & Lim, 

2015). Students got benefit from mobile phone use to facilitate their learning process. 

Their learning improved by the assistance of their mobile phone since they used mobile 

phone to access material by reading pdf file, playing video and created project podcast. 



Mobile phone improved students learning process in their classroom (Liu, Scordio, 

Renata, Navarete, Yujung, & Lim, 2015). 

CONCLUSION: 

This study discussed mobile-assisted language learning (MALL) and focuses on English 

language. MALL has emerged as the branch of global movement in conducting mobile 

learning which serves as an umbrella project for educational purposes. This study is 

important in the context of higher education for implementing mobile assisted language 

learning. To date, the issue of MALL has not been studied extensively in Higher 

Education. This study might initiate the development of MALL for English learning in 

higher education context. 

The lack of research in MALL should be addressed to find out new way that propose 

promising method in delivering English. Education should respond to this emerging 

technology to reap the benefit they offer in supporting learning and teaching process. 

This study has shown that students had positive perception toward their mobile phone for 

supporting their classroom activities. They also showed their engagement in using 

mobile phone to support classroom activities and English learning activities. There were 

several activities that students performed in reaping benefit of mobile phone to support 

classroom activities and English learning. Using offline dictionary, operating PDF 

reader, playing audio file and recording 

their video project using their mobile phone were the examples. The findings of this 

study have confirmed and supported previous research on 

MALL in an effort to offers some brand new approach in English learning activities by 

the existence of mobile phone. To support their learning experience, mobile phone offers 

much benefit that students can gain in supporting classroom activities and English 

learning. It is expected that this approach and method of mobile English learning will be 

studied further in higher education context to propose a promising solution in English 

learning. Future studies should conduct in depth and large scale in investigating how 

mobile English learning implemented. With largest sample and the result might be 

generalizable. 
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Abstract: 

Information and communication technology (ICT) can be thought of as an umbrella under which 

there reside communication system, device and applications. Main importance of ICT is given to 

its ability to provide greater access to information and communication to the populations and the 

quality of service provided than the technological backbone required. Rural development 

includes economic betterment of people as well as greater social transformation to eliminate 

poverty, ignorance and inequality of opportunities. In developing countries a large number of 

people are resident of rural area, thus rural development program is a necessary aspect. Use of 

information and communication technology can contribute a lot in socioeconomic development 

of rural area. In the current communication we have mainly focused on rural education, 

agriculture, health care facility, disaster and emergency response and E-governance facility in 

rural areas of developing countries. 
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1. Introduction 

 

Information and Communication Technology abbreviated as ICT consist of Information 

technology, enterprise software, audio-visual system, middleware using which user can access, 

store, transmit and modify information as required. Exponential growth of internet user, 

invention of modern communication devices, significant development in cloud and grid 

computing etc. have helped ICT to flourish as an rapid developed technological field in the last 

decade [1]. Mass use of information and communication technology with proper guidance helps 

a nation to create information rich society and helps in supporting livelihoods [2]. Rural 

development is a systematic ongoing process of improving the quality of life by socioeconomic 

well-being of the people living in rural areas. In this work we have mainly concentrated on the 

improvement of education, agricultural process, health care facility, disaster management, 

tourism (if exist) etc. with the help of Information and communication system and thus 

contributing towards economic growth and changing quality of life. 

An analysis has been made on technology enhanced learning in developing nations [3]. This 

paper focuses on education gaps, success and challenges of open and distance learning and 

recommends the need of a uniform policy to incorporate new inventions related to ICT in 



primary education infrastructure in rural areas. A detailed discussion on ICT enabled rural 

education on Indian perspective is discussed in [4]. A 24 × 7 online learning platform, with 

tele/videoconferencing among multiple groups of geographically dispersed learners may 

contribute a lot in rural education. Rahaman et al. [5] have analyzed the impact of ICT on socio-

economic condition of rural areas and highlighted the drastic growth in use of mobile, computer 

and internet to rural people. A current research [6] proposed a framework of using ICT for the 

rural development of South Africa. Authors have examined the known implementation failures 

of using ICT and proposed a model containing goal determination and plan for sustainability. 

Some literature review of ICT based rural development model for South Africa are available in 

[7, 8]. China has world largest population and a large percentage of that are inhabitants of rural 

area. The country has adopted ICT as a catalyst for its rural development and boosting the 

quality of life. A large scale survey on middle and schools in China [9] reveals that use of ICT is 

diminishing the gap between urban and rural area. Though the report has suggested in building 

proper ICT infrastructure to bring more number of people to ICT based education. Growth of 

rural economy of China with availability of ICT is highlighted in [10] 

Agriculture is the backbone of the rural economy. Rao [18] proposed a framework for 

implementing ICT for agriculture development in India. Role of information technology for 

agriculture and rural development in Kenya is available in [19]. Role of ICT in farmer decision 

making according to the supply chain model is discussed in [20]. A plenty of researches [21, 22, 

23, 24] pointing the role of ICT in agricultural sector are available in literature. ICT enabled 

rural financial service of China is discussed in [11]. Almamy et al. [12] discussed the barriers 

and success factors of implementing ICT in developing countries. Present paper is grouped into 

eight possible critical success factors and compared the degrees of severity of those. 

To provide service to a big percentage of people maintaining quality of service a strong 

backbone infrastructure is required. The bottlenecks for setting up the infrastructure are 

geographical location, changing climatic condition; civil infrastructure factor, per human capita 

etc. and those are very significant for developing countries especially in rural area. In [13] 

authors have critically analyzed the factors affecting the ICT expansion in Latin American 

countries. Opportunities and challenges for ICT implementation in agricultural sector mainly in 

India are addressed in [14]. Several technical issues related to infrastructure built up for ICT are 

available in [15, 16, 17]. In this current communication we have mainly pointed some fields like 

education, agriculture, health, economic, disaster management etc. which are keenly related to 

rural development. Organization of rest of the paper is as follows. Section 2 focuses on the 

infrastructure for ICT, section 3 puts light on the use of ICT in rural education. Role of ICT in 

rural healthcare is discussed in section 4. Section 5 contains ICT in agriculture. Use of ICT in 



disaster management in rural areas are enlighten in section 6. Finally conclusion is drawn in 

section 7. 

 

2. Infrastructure for ICT 

 

To provide quality service using ICT a strong infrastructure backbone is required. Infrastructure 

backbone includes workstation, high speed network, Projection/Display technology, interactive 

devices, video conferencing equipments, printer etc. For mobile workstation devices like laptop, 

tablets, notebooks are essential. In hill area or island where setting up wire network is costly, 

there wireless network infrastructure is the best choice. The workstations must have a focused 

coverage and publicly access. It aims to provide free service or service at low cost. Those must 

be set up in some convenient locations, accessible in walking distance. Selection of proper 

application software and graphical user interface (GUI) are important for smooth operation 

using ICT. Now a days Cloud computing are becoming popular to provide support to a large 

number of users without buying individual software copy. The services provided by cloud 

computing may be thought as `whenever and whatever needed'. It reduces the implementation 

and maintenance cost. Software as a service, Platform as a service and infrastructure as a service 

are various cloud computing models as per the user requirement. Technical support is also a part 

of the infrastructure to keep the backbone in proper health. Knowledgeable technicians in the 

field of IT community must be staffed to provide the technical support. They can be grouped 

into problem solver and problem preventer. Technical Support acts as a liaison with vendors on 

technical matters. 

 

2. ICT in Education 

 

Education is the backbone of the nation. In many developing countries bringing a large 

percentage of students to education system is a great challenge. The reasons may be the 

geographical location, socio-economic condition etc. As example the north east states of India 

many villages are scattered in impassable hill regions. Poor transport facility discourages the 

rural students to come to school regularly. Scarcity of efficient teacher in the rural schools and 

a large student teacher ratio to the student side is also a reason for dropout of a large percentage 

of students in the midway of their education. Thus a great mismatch of education quality is 

observed when comparison is made with rural and urban students. Adoption of ICT in 

education can minimize the gap. Role of a teacher is shifted from leader to facilitator in ICT 

based education system. Adoption of ICT in teaching system enables and supports the move 

from traditional `teacher-centric' teaching styles to more `learner-centric' methods. A diverse 



group of students can learn simultaneously even in the absence of teacher. An online repository 

must be maintained for accessing the study materials 24×7. There must be facility for 

teleconferencing, video conferencing with experts and for this a certain pre-defined time span 

must be broadcasted to the target learners. A pre assigned interactive session may provide the 

opportunity to the geographically diverse learners to interact with each other. Internet and 

World Wide Web open the door of the wealth of learning materials in variety of subjects- thus 

can be thought as any time anywhere library. Achieving higher education from rural areas is a 

great challenge. Most of the male has to contribute to their family income in their pre-youth and 

the girls are got married. ICT based distance learning facility can help a lot in providing higher 

education to the rural students. Not only in primary or higher education, anytime anywhere 

feature of ICT helps to provide adult education in the rural area. Online vocation training in 

engineering fields like civil, electrical, computer, mechanical etc. prepares experts in rural areas 

who can easily handle the rural needs in daily life activities of people. 

 

3. ICT in Healthcare 

 

The medical facility is the mostly neglected section in connection to the rural people. In the 

perspective of developing countries there is no health center, even not a degree holder doctor 

available in each village. In many rural hospitals there is no full time doctor. Even the doctors 

do not want to stay in rural areas due to lack of facility, opportunity, poor communication 

facility etc. For this reason the rural people depend on other for health issues. This gives an 

alarming figure of child death and mother death in rural areas. ICT has a great role to play in 

health section in rural areas. Adoption of telemedicine in some rural areas of India has given an 

encouraging result for its accessibility, affordability and availability. With this ICT based 

facility a small E health kiosk with a trained person can provide medical facility to a large 

number of people. When a patient is brought to the health kiosk, he enters the health details and 

problems of the patient to a central server. The server communicates with some doctor in district 

or urban hospital. The person at the kiosk communicates with the doctor to the other side and 

performs checkup and gives medicines according to the instructions of the doctor. By video 

conferencing doctor sited at some urban health center can face to face talk with the patient. 

Facility of pathological center is inadequate in rural areas. Even in some health centers the 

pathological instruments are kept unused. Recruitment of some trained persons (Not pathologist 

or radiologist) can operate the instruments and the captured images or results from some patients 

are sent to some radiologist/ pathologist for analysis using ICT facility. For any major problem a 

patient can take appointment of any doctor or clinical center located in urban area using ICT. 



The health centers can also help the serious patients to get appointment of a doctor of any 

district or major government hospitals with the help of ICT. 

 

4. ICT in Agriculture 

 

Rural economy is mostly depends on agriculture. Agriculture provides a square meal for filling 

the stomachs of the growing population of a country, and this has made it critical for global 

stability and development. Even with a noticeable growth in industrialization, agriculture still 

accounts a major part in GDP of developing countries. But till in many rural areas the farmers 

are cultivating same crops years after years, while in the meantime the weather, soil condition 

of the land are changed, the pest have acquired immunity against the known pesticides -

resulting a declined production graph. ICT can transform the common agriculture process to a 

smart one. With the help of ICT based service a farmer can directly seek advice in his own 

language from some agricultural expert. He can apply online for soil test and get suggestion 

from experts regarding the type of crop which will give best production to that type of land. In 

developed countries ground sensors set up in agricultural field are used for crop protection. The 

sensors provide information to the farmer regarding the necessity of irrigation, deficit of 

mineral (To select appropriate amount of fertilizer), increase of pest etc. Adoption of this 

technology can provide a better production in developing nations. Use of satellites and remote 

sensors provides accurate weather forecast even a month ago. This gives farmer a long time for 

crop selection for a season. He can seek for improved seed, best market price for his 

production, government's credit program etc. from internet. Bulk purchasing policy of some 

multinational companies directly from the farmer has eliminated the role of middleman as well 

as providing beneficiary to the cultivators. Different state governments in India have adopted 

the facility of bringing fresh vegetables directly to urban kitchen from farmers' field. ICT has 

given wings to these initiatives. 

 

5. ICT in Disaster Management 

 

Natural calamities or Disaster is unpredictable and can occur at any place irrespective of the 

developed, developing or underdeveloped country. Severe natural disaster leads to massive 

destruction of properties and even loss of human lives- effect of which remains as a scar for a 

long time. It is experienced that a large scale natural calamity impacts more severely to the 

developing or least developed countries than the developed one. Devastation of 2004 Tsunami at 

Indian coastal regions or 2015 Nepal earthquake is some of the examples which tremble the 

world. It is observed that rural areas are mostly affected than urban areas in natural disaster 



mainly due to poor transportation and communication facility. In relation to natural disaster for 

some cases like cyclone, flood, tsunami, volcanic eruption etc. an early warning system can be 

setup using remote sensing technology. An earlier forecast helps people for preparedness and to 

take safe shelter. This may save a lot of lives and properties from destruction. As examples 

tsunami warning facility in Japan, Indonesia; cyclone warning facility of Cuba, Mexico, USA 

have brought life loss figure to single digit even zero. Proper use of ICT tools help to build 

knowledge warehouses and data warehousing techniques. Those can facilitate planning and 

policy decisions for preparedness in right time, quick response and recovery at all levels. 

Communication system is largely affected by natural disaster which makes the situation worse. 

GIS based system is governed by satellite and can easily identify the location of any person 

having the system (May be mobile phone) and stuck in the disaster. GIS with GPS have been 

found useful in 2013 sudden flood in Uttarakhand, 2014 flood in Kashmir and even in 2015 

Nepal earthquake. Ham radio is an ICT component for emergency communication in disaster 

affected areas. Remote sensing technique and satellite data may be useful for measuring the 

ground water situation, which provides an early warning of draught situation. Plan and strategies 

for relief work for the inhabitants and farmers like well-digging, setting up submersible pump, 

choosing crop which can grow in less irrigation etc. can be started. Setting up of earthquake 

sensor can provide a warning for volcanic eruption. 

 

6. Conclusion 

 

The impacts of ICT in the rural development of the developing nations are discussed in this 

paper. The authors have mainly focused on the role of ICT in education, agriculture, healthcare 

and disaster management of rural area. ICT is an examined key for development of the 

geographically scattered rural people in developed nation and it is getting its popularity in the 

developing nations. The primary cost for establishment and set up of ICT infrastructure may be 

a barrier for developing nation but its enormous usefulness for the rural people cannot be 

denied. Though education, agriculture, healthcare etc. are common to all rural regions, but there 

are several other sections like tourism, banking and finance etc. in which ICT also has a great 

role to play. 
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Abstract: Many medicinal plants are well known in our country since time 

immemorial which reveals the invaluable knowledge of medicinal herbs which 

helps in curing various diseases. Plants adapt to many physical and 

physiological defense mechanisms by production of secondary metabolites. The 

synergistic effects of herbal medicine contribute to greater potential in curing 

diseases compared to synthetic drugs.  Role of research using herbs of 

medicinal importance is increasing rapidly during the preceding decade for 

development of new phytopharmaceuticals. Many new species of medicinal 

plants and their therapeutic effects were added to the already existing 

pharmacopeia. Modern medicine analyses biological effects of medicinal plants 

technically for novel drug development for accurate mode of action. This is an 

era where herbal medicine re-emerged as secondary metabolites showing 

numerous therapeutic effects focusing on identification, isolation and scale up 

of phytopharmaceuticals for manufacturing of drugs beneficial to humankind. 

 
Keywords Medicinal plants, secondary metabolites, phytochemicals, antimicrobial activity, mode of action. 
 

 

Introduction: 

 
Phytochemicals and their derivatives have been identified as potential 

candidates for anticancer drug development due to their pleiotropic actions on 

target events with multiple manners. They have a promising role to improve 

efficiency of treatment in cancer patients and by decrease adverse reactions. 

Many phytochemicals are natural showing biological activity with significant 

antitumor potential. Dry and wet plant material is used for potential testing of 

biological activity in phytochemical based anticancer therapy. Active 



phytochemicals are purified and tested in vitro and in vivo as they are effective 

and free of side effects (Choudhari et al., 2020). There are serious toxicity 

concerns to normal cells using numerous potent synthetic drugs causing 

obstracles in clinical utility over prolonged time duration. 

Although numerous potent synthetic drugs have been introduced for cancer 

chemotherapy, yet their serious toxicity concerns to normal cells apart from 

drug resistance have emerged as the major obstacles for their clinical utility 

over a prolonged duration of time( Dutt . et al., 2019). Several medicinal plant 

species and their phytochemicals inhibit the progression and development of 

cancer (Aung, 2017). Phytochemicals and their derived analogues are present 

in different parts of the plant and primary and secondary metabolites of plants 

were found to play significant role in either inhibiting cancer cell activating 

proteins, enzymes and signaling pathways . The efficacy of these 

phytomolecules in cancer therapy is increased due to 

high biodegradability and biocompatibility. (Javed Iqbal et al., 2017). 

Advancement of information technology and bioinformatics, increases the 

trend to build resources and databases on herbal formulations of active 

components and related information (Khan et al., 2020) 

 
Role of plants in anti-cancer activity 

After cardiovascular disease, cancer is the leading cause of death (Kutluk and 

Kars, 1998) as it is related with complex mechanisms both at cellular and 

molecular level. Phytochemical rich diet lessens cancer risk by 20%. These 

phytochemicals are generally natural plant derived secondary metabolites. 

Many challenges were faced during cancer treatment as patients undergo 

various types of therapies such as radiation, chemotherapy etc. Even then six 

million people die because of this disease worldwide every year. It is recorded 

that there are about 22 million cancer patients in the world (Pinar, 1998). 

Anti-cancer agents avoid or repress the growth of cancer. Cancer is a serious 

disease caused by invasive growth of cells which tend to proliferate rapidly 

causing malignancies in body. Cancer cells are formed as a result of imbalance 

in body metabolism and destroy healthy cells of our body. It is treated by 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/phytochemical
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/secondary-metabolite
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/signal-transduction
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/biodegradability


regulating body imbalance thereby correcting abnormal behavior of cells. 

Imbalance in diet and hormones are the most important causes of cancer 

(Ames et al., 1995). Cancer cells overlook the signals that normal cells take; 

thereby disturbing the process of programmed cell death (apoptosis). Some 

natural plant sources acting as anti-tumor agents against various types of 

cancers in clinical use are vinblastine and vincristine from Catharanthus 

roseus, Taxol from Taxus brevifolia Nutt., podophyllotoxin from Podophyllum 

species and homoharringtonine from Cephalotaxus harringtonia (Rajandeep 

Kaur et al., 2011). With the increasing concentration of Phyllanthus amarus 

leaf extract, the percentage viability of cancer cell lines was decreased 

(Sravanthi and Giri, 2021) 

Antimetastatic effects  of  four species of Phyllanthus namely P. amarus, P. 

niruri,  P. watsonii and P. urinaria have been evaluated against human lung 

(A549) and breast cancer (MCF-7) cell lines and found that this plant has high 

anti-metastatic potential. It increases the level of caspase activity causing 

apoptosis induction. Polyphenol compounds present in plant extracts of P. 

amarus were found to be responsible for anti-cancer activity (Lee et al., 2011). 

It was reported that aqueous extract of P. amarus was found to inhibit aniline 

hydroxylase and DNA topoisomerase II enzymes in carcinogenic mice, which 

reduces tumor formation (Rajeshkumar et al., 2002). Lignan compounds 

namely phyllanthin, niranthin and nirtetralin of P. amarus also proved to 

cause anti-cancer effects (Abhyankar et al., 2010). Inhibition of cancer cell 

growth by cell cycle modulation and apoptosis induction using aqueous and 

methanolic extracts of four Phyllanthus species namely P. amarus, P. niruri, P. 

watsonii, and P. urinaria were also investigated against prostate cancer and 

skin melanoma (Tang et al., 2010). The compounds phyllanthin and 



hypophyllanthin of P. amarus proved to have cytotoxic activity (Itharat and 

Ooraikul, 2007). 

Mechanisms of anti-cancer action 

Many plants are reported to exhibit anticancer property since ancient times. 

Natural sources such as plants, micro-organisms and marine-organisms serve 

about 60% of the total anti-cancer agents (Cragg and Newman et al., 2005). 

Plants heal diseases like cancer without toxic side effects. It was proved that 

approximately 60% of cancer patients use medicinal herbs for effective cure of 

cancer (Madhuri and Pandey, 2008). The main causes behind the development 

of cancer such as chemical and biological agents, ionizing radiation, somatic 

mutations, reactive oxidative species were identified by WHO (Stewart and 

Wild, 2014) (Fig. 1). 

 

Roots of Phyllanthus pulcher Wall.ex Mull. Arg. were used for extraction of 

triterpenes compounds using dichloromethane, ethyl acetate and methanol 

solvents and these compounds were tested against breast, lung and prostate 

cancers (Bagalkotkar et al., 2011). Many medicinal plants play a major role as 

anticancer agents without causing any side effects. Medicinal plants such as 

Podophyllum peltatum, Taxus brevifolia, Camptotheca acuminate, Cephalotaxus 

harringtonia, Catharanthus roseus etc. have been reviewed and compounds 

such asbetulinic acid, combrestatin, and silvesterol were found to be 

responsible for anticancer activity (Kaur et al., 2011). Methanolic extract of 

Salacia oblonga was evaluated for antiproliferative action against breast 

cancer. Compounds such as Gammasitosterol, N-Methoxy-Nmethylacetamide, 

Hexadecanoic acid, 12-dien-3-ol, Ursa-9(11) etc. have been identified through 

GC-MS analysis (Anjaneyulu et al, 2015). Different anticancer drugs have 

different mechanism of action and these mechanisms differ at various drug 

concentrations (Fig.2). P. amarus in leaf extract revealed the presence of 

Sylvatesmin which was reported to have high radical scavenging activity 

(Sravanthi et al., 2016). The aqueous extract of Phyllanthus amarus 

demonstrates potent anticancer activity against 20- metylcholanthrene (20-

MC) induced sarcoma development. The aqueous extract inhibits DNA 

topoisomerase II of mutant cell cultures and inhibited cell cycle regulatory 

enzyme cdc 25 tyrosine phosphatase of Saccharomyces cerevisiae. The 

anticarcinogenic and anti-tumour activity of Phyllanthus amarus proposed to 



be inhibition of metabolic activation of carcinogen as well as the inhibition of 

cell cycle regulators responsible for cancerous growth and DNA repair 

(Sravanthi et al., 2016). Genistein reduces the risk of tumor formation and 

arrests invasion and angiogenesis by inhibiting protein tyrosine kinase and 

topoisomerase II. It also acts synergistically with other anticancer drugs. 

Genistein can also be used to supplement radiation treatment for prostate and 

breast carcinomas (Anil Kumar et al., 2017). In-Silico Docking analysis is done 

in Phyllanthus amarus plant for recognition of anticancer compounds viz. 

Carissanol Dimethyl Ether , Sylvatesmin, Fumaric acid- 2-isopropylphenyl 

pentadecyl ester using AutoDock tools(Sravanthi et al., 2017). 

 

Fig.1 Main causes involved in the development of cancer, according to WHO. 

Plant derived bioactive compounds exert anticancer effects by the following 

mode of action (Rindsjo, 2015): 

⮚ Interferons induced cell death by blocking signaling pathway of growth 

factors. 

⮚ Cell death by DNA damage. 

⮚ Autophagy induction in response to starvation and stress by activation 

of tyrosine kinase and proteosome inhibitors. 

http://ki.se/en/people/eririn


⮚ Induction of programmed cell death by use of glucocorticoid hormones in 

diseases such as lymphoblastic leukemia, where the hormones affect 

glucose uptake by inhibiting glucose transporter expression. 

⮚ Disconnection of cellular metabolism from availability of nutrient and 

growth factors for limiting tumor cell growth as the metabolic demandis 

high. 

 

Other mechanisms include (Payne and Miles, 2008): 

⮚ Triggering apoptosis by inducing mutations in cancer cells. 

⮚ Interfering with DNA replication by use of alkylating agents. 

⮚ Cross linking in DNA strands inhibiting DNA, RNA and protein synthesis 

by use of heavy metals. 

⮚ Blocking of nucleic acid synthesis in cell cycle by use of antimetabolite 

compounds which compete with natural substances such as vitamins, 

nucleosides or amino acids due to their structural similarity for 

receptors on essential enzymes. 

⮚ DNA fragmentation by using mixture of glycopeptides. 

⮚ Preventing reunion of DNA double helix during replication by stabilizing 

the DNA tomoisomerase II complex using compounds such as 

anthracyclines. 

⮚ Preventing DNA replication by Topoisomerase inhibitors. This can be by: 

● Topoisomerase I inhibitor, which stabilizes the Topoisomerase I 

enzyme–DNA complex. 

Eg: Camptothecin derived from Camptotheca acuminata. 

● Topoisomerase II inhibitors, which causes DNA strand breaks by 

stabilizing Topoisomerase II enzyme and DNA. 

Eg: Epipodophyllotoxin derivatives of Podophyllum peltatum. 



⮚ Inhibiting mitotic spindle formation by blocking tubulin synthesis. This 

inturn influences DNA repair mechanism. Eg. vincristine and vinblastine 

extracted from Catheranthus roseus, Taxol derived from Taxus brevifolia. 

There are numerous mechanisms for plant-derived anticancer drugs and most 

of them induce cell death by intrinsic or extrinsic apoptotic pathways, 

caspases or p53 dependent or independent mechanisms. Other methods 

include autophagy, senescence, necrosis and mitotic catastrophe causing cell 

death. Alkaloids, terpenoids and other secondary metabolite compounds of 

plant are found to exhibit anti-cancer properties (Gali-Muhtasib et al., 2015). 

 
 

Fig.2  Multiple mechanisms involved in anticancer activities 
(Jianming Liang et al., 2015) 

 

As there is a problem of side effects with synthetic chemotherapeutic agents, 

plant derived compounds are gaining insight for exploiting novel pathways in 

cancer therapy. Cytotoxic compounds do not specifically target cancerous 

cells, but they influence ordinary cells also showing adverse effects. As plant 

http://pubs.rsc.org/en/results?searchtext=Author%3AJianming%20Liang


based drugs have fewer side effects, research in plants is in continuous 

progress for isolating the active principles for curing various types of cancers 

in an effective way. There should be more focus on target specific therapy and 

drug usage time for significant cure of cancers. Identifying the compounds 

which puts a check for malignant development is a hot topic in research at 

present (Fig.3). 

 

Fig 3. Detailed scheme of anticancer phytochemical synthesis, optimization, 
characterization and prospective use as cancer therapeutic agent (Iqbal et al., 

2017). 
 

Many medicinal plants possessing anti-cancer properties were listed in Table 

1. 

 

Table 1. List of medicinal plants possessing anti-cancer properties 



S.No Name 
of the 

plant 

Family Phytochemicals Anti-
cancer 

References 

1. Abelmo

schus 

moschat

us 

Malvaceae Phenols and 
Flavonoids. 

Colorectal 
adenocarci
noma and 

retinoblasto
ma human 
cancer 

Gul et al., 
2011. 

2. Acacia 
pennive
nia 

Mimosaceae Saponins and tannins. Lung 
cancer, 

Urinaryblad
der 

Cancer and 
breast 
cancer. 

Mothana 
et al., 

2009. 

3. Acantho
spermu
m 
hispidu
m 

Asteraceae Sesquiterpene lactones Lung 
cancer,  

urinary 
bladder 
cancer and 

breast 
cancer. 

Mothana et 
al., 2009. 

4. Acridoc
arpus 
socotra
nus 

Malpighiaceae Flavonoids, terpenoids. Lung 
cancer, 

urinary 
bladder 
cancer and 

breast 
cancer. 

Mothana et 
al., 2009. 

5. Aloe 
perryi 

Aloaceae Anthraquinons, 
flavonoids. 

Lung 
cancer,  
urinary 

bladder 
cancer and 

breast 
cancer. 

Mothana et 
al., 2009. 

6. Anthemi

s 

palestin

a 

 

Asteraceae Phenols and flavonoids. 
α-terpinene, 
β-terpinene, 

β-terpinolene, 1,8-cineole, 
menthone, isomenthone, 
and citronellal, 1,8-

cineole and terpinen-4-ol, 
thymol and carvacrol, 

eugenol. 

Human 
breast 
adenocarci

nom,huma
n ductal 
breast 

epithelial 
tumor, 

Human 
colon 
adenocarci

noma, 
human 

Bardaweel 
et al., 
2014. 



epithelial 
carcinoma, 

human 
prostate 
adenocarci

noma, 
human 

clear cell 
renal cell 
carcinoma 

and human 
kidney 
carcinoma. 

7. Ballochi

a atro-

virgata 

Acanthaceae Terpenoids. Lung 
cancer,  

urinary 
bladder 

cancer and 
breast 
cancer. 

Mothana et 
al., 2009. 

8. Bergeni

a ciliata 

Saxifragaceae Tannins, 

alkaloids, saponins, 
carbohydrates, flavonoids, 

steroids, 
phlobatannins, 
terpenoids, cardiac 

glycosides. 
tannins, 
alkaloids, saponins, 

carbohydrates, flavonoids, 
steroids, 

phlobatannins, 
terpenoids, cardiac 
glycosides 

Tannins, alkaloids, 
saponins, carbohydrates, 

flavonoids, steroids, 
phlobatannins, terpenoids 
and cardiac glycosides. 

lung 

carcinoma 
and 

malignant 
melanoma 

Ahmed et 

al., 2016. 

9. Blephari

s 

spiculifo

lia 

Acanthaceae Phenolic compounds and 
terpenoids. 

Lung 
cancer, 

urinary 
bladder 
cancer and 

breast 
cancer. 

Mothana et 

al., 2009. 



10. Boswelli

a 

dioscori

des 

Burseraceae Volatile oil, terpenoids 
and flavonoids. 

Lung 
cancer,  

urinary 
bladder 
cancer and 

breast 
cancer. 

Mothana et 

al., 2009. 

11. Boswelli

a 

socotra

na 

Burseraceae Volatile oil, terpenoids 
and flavonoids. 

Lung 
cancer,  

urinary 
bladder 
cancer and 

breast 
cancer. 

Mothana et 

al., 2009. 

12. Cappari

s 

cartilagi

nea 

Capparaceae Glucosinolates and 
flavonoids. 

Lung 
cancer,  
urinary 

bladder 
cancer and 

breast 
cancer. 

Mothana et 

al., 2009. 

13. Cassia 

siamea 

Fabaceae Chromone 
(anhydrobarakol), 
Chromone alkaloids 

(barakol, cassiarin A-B), 
anthraquinones 
(chrysophanol, emodin), 

bianthraquinones 
(cassiamin A-B), 

flavonoids and phenolics. 

Hepatic 
and 
mammary 

gland 
tumors, 
Human 

epidermoid 
carcinoma. 

Kamagate 

et al., 

2014. 

14. Commip

hora 

ornifolia 

Burseraceae Volatile oil, terpenoids 

and flavonoids. 

Lung 

cancer,  
urinary 
bladder 

cancer and 
breast 
cancer. 

Mothana 

et al., 

2009. 

15. Corchor

us 

erodioid

es 

Tiliaceae Flavonoids and phenolic 
compounds. 

Lung 
cancer,  

urinary 
bladder 

cancer and 
breast 
cancer. 

Mothana 

et al., 

2009. 

16. Crataeg

us 

monogy

Rosaceae Phenols and flavonoids. Human 
skin 

fibroblasts 
and 

Nunesa 

et al., 



na L. hepatocellu
lar 

carcinoma. 

2016. 

17. Croton 

socotra

nus 

Euphorbiaceae Flavonoids, terpenoids 
and tannins. 

Lung 
cancer,  

urinary 
bladder 

cancer and 
breast 
cancer. 

Mothana 

et al., 

2009. 

18. Equiset

um 

telmatei

a L. 

Equisataceae Phenols and flavonoids. Human 
skin 

fibroblasts 
and 
hepatocellu

lar 
carcinoma. 

Nunesa et 

al., 2016. 

19. Euclea 

divinoru

m 

Ebenaceae Phenolic acids and 
tannins. 

Lung 
cancer,  

urinary 
bladder 
cancer and 

breast 
cancer. 

Mothana et 

al., 2009. 

20. Euphorb

ia 

socotra

na 

Euphorbiaceae Terpenoids, flavonoids, 
steroids and tannins. 

Lung 
cancer,  

urinary 
bladder 
cancer and 

breast 
cancer. 

Mothana et 

al., 2009. 

21. Eureian

dra 

balfourii 

Cucurbitaceae Terpenoids and 
flavonoids. 

Lung 
cancer,  
urinary 

bladder 
cancer and 

breast 
cancer. 

Mothana et 

al., 2009. 

22. Ficus 

cordata 

Moraceae Tannins and terpenoids. Lung 

cancer,  
urinary 

bladder 
cancer and 

breast 

cancer. 

Mothana et 

al., 2009. 

23. Ficus Moraceae Phenol and 2, 4-bis MTT assay Lee et al., 



deltoide

a 

(dimethylbenzyl)-6-t-
butylphenol. 

against 
human 

breast 
adenocarci
noma. 

2011. 

24. Garcinia 

cowa 

Clusiaceae flavonoids, 
phloroglucinols , 

Xanthones and triterpene. 

Hepatoma. Ritthiwigro

m et al., 

2013. 

25. Geraniu

m 

purpure

um Vil. 

Geraniaceae Phenols and flavonoids. 
Phenols and flavonoids. 

Human 
skin 
fibroblasts 

and 
hepatocellu

lar 
carcinoma. 

Nunesa et 

al., 2016. 

26. Glosson

ema 

revoili 

Asclepiadacea
e 

Steroids and flavonoids. Lung 
cancer,  
urinary 

bladder 
cancer and 

breast 

cancer. 

Mothana et 

al., 2009. 

27. Helicter

es isora 

Sterculiaceae 49-O-b -D-glucopyranosyl 

rosmarinic acid , 4,49-O-
di-b -D-glucopyranosyl 

rosmarinic acid and 2R-
O-(49-O-b -D-
glucopyranosyl caffeoyl)-

3-(4-hydroxyphenyl), 
lactic acid named as 49-
O-b –D gluco pyranosyl 

isorinic acid  and 
Rosmarinic acid. 

oral 

carcinoma 

Bhakya et 

al., 2016. 

Kumar, 

2014. 

28. Hibiscu

s noli-

tangere 

Malvaceae Tannins and lignans. Lung 
cancer,  

urinary 
bladder 
cancer and 

breast 
cancer. 

Mothana et 

al., 2009. 

29. Hypoest

es 

pubesce

ns 

Acanthaceae Alkaloids and terpenoids. Lung 
cancer,  
urinary 

bladder 
cancer and 

breast 
cancer. 

Mothana et 

al., 2009. 

30. Lannea 

transult

a 

Anacardiaceae Tannins and flavonoids. Lung 

cancer,  
urinary 

bladder 

Mothana et 

al., 2009. 

http://pubs.rsc.org/en/results?searchtext=Author%3AS.%20Bhakya
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25183085


cancer and 
breast 

cancer. 

31. Lavand

ula 

stoecha

s L. spp. 

luisieri 

Lamiaceae Phenols and flavonoids. Human 

skin 
fibroblasts 
and 

hepatocellu
lar 
carcinoma. 

Nunesa et 

al., 2016. 

32. Leucas 

samhae

nsis 

Labiatae Volatile oil, terpenoids 
and flavonoids. 

Lung 
cancer,  

urinary 
bladder 

cancer and 
breast 
cancer. 

Mothana et 

al., 2009. 

33. Leucas 

virgata 

Labiatae Volatile oil, terpenoids 
and flavonoids. 

Lung 
cancer,  

urinary 
bladder 
cancer and 

breast 
cancer. 

Mothana et 

al., 2009. 

34. Limnop

hila 

aromati

ca 

Scrophulariac
eae 
 

Eugenol, 
γ-terpinene. 

-------- Gorai 

et al., 

2014. 

35. Lycium 

sokotra

num 

Solanaceae Alkaloids. Lung 

cancer,  
urinary 
bladder 

cancer and 
breast 
cancer. 

Mothana et 

al., 2009. 

36. Maerua 

angolen

sis 

Capparaceae Glucosinolates and 
tannins. 

Lung 
cancer,  

urinary 
bladder 

cancer and 
breast 
cancer. 

Mothana et 

al., 2009. 

37. Melissa 

officinali

s 

 

Lamiaceae Phenols. Human 
epithelial 

cervical 
cancer and 
breast 

cancer. 

Brunet et 

al., 2008. 

38. Mentha 

suaveol

ens 

Lamiaceae Phenols and 

Flavonoids. 

Human 

skin 
fibroblasts 
and 

Nunesa et 

al., 2016. 



Ehrh. hepatocellu
lar 

carcinoma. 

39. Michelia 

champa

ca 

 

Magnoliaceae Alkaloids, saponins, 

tannins, sterols, 
flavonoids and 
triterpenoids. 

Colorimetri

c MTT 
(tetrazoliu
m) assay 

against 
human 
breast 

adenocarci
noma. 

Lee et al., 

2011. 

40. Pepero

mia 

pellucid

a 

 

Piperaceae 
 

Phytol, 2-Naphtalenol, 
decahydro, 

Hexadecanoic acid, 
methyl ester ,9,12-
Octadecadienoic acid(Z,Z)- 

and 
Methyl ester. 

MTT 
(tetrazoliu

m) assay 
against 
human 

breast 
adenocarci
noma 

Lee et al., 

2011. 

41. Polygon

um 

odoratu

m 

Asparagaceae homoisoflavanones, 
isoflavones , 

flavone glycoside,  
triterpenoid aglycon, 

steroidal sapogenins, 
steroidal saponins , 
lignanoids and 

fatty acids. 

Breast 
cancer 

carcinoma. 

Nanasomba

t and 

Teckchuen, 

2009 and 

Quan, 

2015. 

 

42. Psidium 

guajava 

Myrtaceae Tannins, flavonoids 
(myricetin, quercetin, 

luteolin and kaempferol), 
essential oils 
(caryophyllene, nerolidiol, 

β-bisabolene, 
aromadendrene, p-
selinene, 

α-pinene and 1,8-cineol), 
triterpenoids (oleanic 

acid, ursolic acid, 
catecolic acid, guayavolic 
acid, maslinic acid, ellagic 

acid) and 
β-sitosterol. 

Squamous 
cell 

carcinoma, 
meningiom
a cells, 

colon 
cancer. 

Braga et 

al., 2014. 

43. Rhus 

thyrsiflo

ra 

Anacardiaceae Flavonoids, terpenoids 
and tannins. 

Lung 
cancer,  
urinary 

bladder 
cancer and 

breast 
cancer. 

Mothana et 

al., 2009. 

44. Ruta Rutaceae Furanocumarins, MTT assay Pushpa et 



 

 

 

 

 

graveole

ns 

carotenoids, 
furanoquionolones. 

against 
breast 

cancer cell 
line 

al., 2015. 

45. Strychn

os 

lucida 

Loganiaceae Brucine, 
brucine N-Oxide, loganic 
acid, loganin, 

ligustrinoside,  
chlorogenic acid, 3,4-di-
O-caffeoylquinic acid, 

-D-glucoside, 
syringaresinol 4-O-

picconioside I, 
sylvestroside I, vanillic 

acid 4-O- adenosine and 
4-O-(3,5-dimethoxy-4-

hydroxybenzoyl) quinic 
acid. 

hepatocellu
lar 
carcinoma, 

cholangio 
carcinoma, 
lung 

carcinoma  
and T-

lymphoblas
t, acute 
lymphoblas

tic 
leukemia 

cell lines. 

Sarmento 

et al., 

2015. 

46. Swertia 

chirata 

Gentianaceae Phenols and 
Flavonoids. 

human 
epidermoid
carcinoma 

Naqvi et al., 

2013. 

47. Syzygiu

m 

caryoph

yllatum 

(l) 

 

Myrtaceae Flavonoids, phenolic 
compounds, alkaloids and 

saponins. 

Human 
liver 

carcinoma 

Annadurai 

et al., 2012 

and 

Raj et al., 

2016. 

48. Teucriu

m 

sokotra

num 

Labiatae Volatile oil and 
terpenoids. 

Lung 
cancer,  

urinary 
bladder 
cancer and 

breast 
cancer. 

Mothana et 

al., 2009. 

49. Tiliacor

a 

acumin

ata 

Menispermace
ae 

Phenols and 
Flavonoids. 
alpha.-Tocopherol-beta.-

D-mannoside, n-
Hexatriacontane and 

Neophytadiene. 

Human 
laryngeal 
carcinoma. 

Chandraka

nthan et 

al., 2014. 



 

 

 

 

 

 

Conclusions 

Further studies on anticancer active ingredients (of plant origin)  were 

encouraged using present study for their pharmacokinetic activities basing on  

the fact that plant-based drug formulations generally consists of a number of 

phytochemicals from more than one plants. The major challenge would be to 

predict the role of phytochemicals other than active compounds that are 

present in the traditional medicine. Comprehensive analysis of different plants 

proved that medicinal herbs possess a huge anticancer potential. This review 

highlights the mechanism of antitumor action of some of the recent findings 

which focusses on regulating signaling pathways in plants. Many studies have 

reported that stops tumor by inhibition of enzymes. It is highlighted that many 

plants play an important role in anticancer properties through their different 

classes of secondary metabolites (Table 1.). However, the study of medicinal 

plants should still continue on various unexplored plants without limitation. 

Mechanism of anticancer action of many explored and unexplored plants 

needs to highlighted. 
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Abstract: 

 

More home sewage and industrial effluents are entering harbour waterways as a result of 

Visakhapatnam's rapid industrialization and urbanisation. Five stations were used for a year-

long study on the effects of nutrient pollution and the evaluation of nutrient pollution on the 

quality of waters in the Visakhapatnam harbor. The eutrophication in these waters was 

accelerated by the nutrient enrichment. The inner harbor waters become more stagnant as a 

result of the outer harbor's construction delaying the tidal flushings. The distribution of these 

nutrients over the study period implies a flow of surface waters that were pollutant-rich 

towards the sea. Nutrient index has been used to quantitatively determine the degree of 

nutrient eutrophication in the harbor waters (I). All nutrients' index values in the port waters 

(I>5) proved the amount of eutrophication in harbor waters. Moreover, the values of the 

nutrient index declined from the inner harbour to the outside harbour waters, indicating 

mesotrophic conditions there. This is a result of the dispersion of home sewage and industrial 

effluents containing organic matter into the outer harbour and the coastal waters of the Bay of 

Bengal after being discharged into the inner harbor. 

 

Keywords: Nutrients behavior, eutrophication, Visakhapatnam harbor waters. 
 

 

 
I. INTRODUCTION 

 
The water quality of Visakhapatnam harbor is deteriorated by the discharge of combined 
domestic and industrial effluents. There have been reports of pollution studies in the harbor 
waters of Visakhapatnam (1-7). To examine the nutrient pollution in the harbor waters, it 
appears that no systematic investigation has been done. Despite being a recognized issue in 
freshwater environments, eutrophication has not received much attention in marine 
environments. It may be started by a number of different natural factors that lead to the organic 
enrichment of water bodies, but typically speaking, anthropogenic impacts are what make it 



into a widespread occurrence. Environmental scientists and resource managers are very 
concerned about the potential for eutrophication of harbor and coastal waters caused by the 
disposal of biological wastes containing nutrients (7). Estimate for eutrophication detection 
and measurement. They do, however, necessitate laborious data gathering and processing. 
Nutrient-salinity relationships for assessing the dilution and transportation of sewage effluents 
(2, 3), as well as N:P atomic ratios (8) for characterizing eutrophication conditions in the 
marine environment, are other easier ways to evaluate the water quality. Karydis et al. (8) 
developed a simpler method based on the calculation of nutrient index designed to be specific 
for each nutrient to evaluate eutrophication levels in the marine environment influenced by 
domestic sewage because none of the methods mentioned above could quantitatively explain 
the eutrophication. The current message discusses the quantitative assessment of nutrient 
eutrophication levels in harbor waters based on this method, as well as individual nutrient 
distribution, behavior, and fluctuations in hydrographic conditions. 
 
 
II. MATERIALS AND METHODS 
 
The harbr in Visakhapatnam is a natural harbour and one of India's busiest ports. It is situated 
at a latitude of 17° 42' 00" North and a longitude of 83° 23' 00" East on India's central east 
coast. The port is split into two areas: the outer harbour and the inner harbour. A narrow 
entrance canal connects the inner harbour, which has 6 berths and a 200-hectare water spread, 
to the outer harbour. The northern, northwestern, and western arms of the inner harbour, which 
all unite at the turning basin, extend in three different directions. The "southern lighter 
channel," a key component of the city's drainage system, also leads to a turning basin. 
Freshwater flowing from the reservoir that is fueled by the monsoon. During monsoon season, 
the inner harbor's waters become brackish because the reservoir "Mehadrigedda" pours into the 
northern arm at its end. The stream also serves as a significant polluting source because it 
carries several effluents from numerous large, medium, and small companies, including 
Visakha Dairy, Hindustan Zinc Ltd., Coromandal Fertilizers Ltd., and Hindustan Petroleum 
Corporation Ltd. Hence, there is a pollution gradient in the area between the inner harbour and 
the outer harbour (7, 16, 17). Domestic sewage from the city (3 x 103 m3 per day) and 
industrial effluents (6 x 105 m3 per day) from the nearby industry are both discharged into the 
port. 
 
In the harbour waters, five stations in the year 2021–2022 were used to collect monthly surface 
and bottom water samples throughout the course of a year. The results are displayed in Fig.1. 
Clean plastic buckets are used to collect surface waters, while Niskin bottom water samplers 
are used to collect bottom waters. After collection, the waters were immediately filtered via 
Glass Fiber GF/F filter papers. Salinity, nitrite, nitrate, ammonia, phosphate, and reactive 
silicate were all determined using filtered waters, and their respective concentrations were 
0.02, 0.02, 0.01 and 0.02 M. The Winkler's modified method is used to measure dissolved 
oxygen (19). Using glass and calomel electrodes, an Elico pH metre is used to test pH. 
 
 
 
 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Statistical data on hydrography and nutrient parameters in the harbor waters during 

the study period are given in Table 1. Annual average concentrations of hydrography and 

nutrients at individual stations are shown in Fig. 2 and 3 are discussed below. 

 

 

TABLE 1 

STATISTICAL DATA ON THE HYDROGRAPHY AND NUTRIENT PARAMETERS IN THE 

VISAKHAPATNAM HARBOR WATERS DURING  2021 – 2022 

 

 

 

Parameter 
Surface Bottom 

Min. Max. Mean S.D (±) Min. Max. Mean S.D (±) 

Temp. (OC) 28.00 32.00 30.39 1.06 27.00 30.80 29.14 0.91 

pH 6.03 8.03 7.30 0.51 7.04 8.09 7.72 0.24 

Salinity (psu) 19.24 34.39 20.18 3.26 26.94 35.64 32.11 2.28 

D.O. (mg/L) 4.79 15.70 8.68 2.46 3.51 7.89 5.87 0.77 

Chl-a (mg/m3) 10.00 245.50 57.43 44.35 3.50 42.32 13.17 8.23 

Nitrite (µM) 1.39 64.40 18.86 15.24 0.37 51.50 9.67 9.74 

Nitrite (µM) 4.83 106.00 32.07 25.47 3.28 47.00 15.62 12.48 

Ammonia (µM) 12.00 100.90 44.20 23.10 2.98 57.42 23.33 11.98 

FIG.1. STATION LOCATIONS AT VISAKHAPATNAM 

HARBOR WATERS 

 



Phosphate (µM) 22.80 279.00 72.62 49.07 8.32 119.23 39.83 23.83 

Silicate (µM) 10.80 100.23 42.93 23.54 2.56 60.63 19.43 11.49 

 

 

 

TEMPERATURE: 

 

In the surface waters, temperatures vary from 28.0 to 32.0oC with an average of 30.39oC, while 

in the bottom waters, temperatures ranged from 27.0 to 30.8oC with an average of 29.14oC. 

Maximum and minimum temperatures were both recorded in May 2021 and January 2022, 

respectively. The surface and bottom temperatures climbed starting in March 2021 and peaked 

at all sites in May 2021. The upward trend persisted through July 2021. Following the apex, the 

temperature displayed a declining trend at all stations up to January 2022. In large part, the 

temperature dispersion was a reflection of the local climate. Pre-monsoon is the time of year 

with the highest temperature, followed by post-monsoon and monsoon. 

 

pH : 

 

Surface water pH levels range from 6.03 to 8.03, with an average of 8.03, while bottom water 

pH values range from 7.04 to 8.09, with an average of 7.72. During March to July (pre-

monsoon), when marine conditions predominated more and more in the harbour waters, the 

pH levels climbed. During August to November (during the monsoon), when the harbour 

experienced a significant input of freshwater, it displayed a decreasing tendency. Due to the 

infiltration of very saline water into the bottom, the pH values of the surface were always 

lower than those of the bottom. 

 

Due to the discharge of (acidic) effluents from a fertiliser complex (Coramandal Fertilizer 

Limited) and a zinc smelter (Hindustan Zinc Limited) in the station's upper reaches, St. 4 had 

the lowest pH values of any of the stations. Due to the city's domestic sewage being 

discharged, the values at St. 5 were also low. These waters (6, 8) and the river Par and its 

abatement, where industrial effluents predominated, have seen similar pH changes in the past 

(22). 

 

Salinity: 

 

The harbor's surface waters had salinities that ranged from 19.24 to 34.39 (psu), with an 

average of 30.18 (psu), whereas the bottom waters had salinities that ranged from 26.94 to 

35.64 (psu), with an average of 32.11 (psu) (psu). Highest salinity levels are seen in the 



bottom waters of St. 1 in May, while minimal salinity levels are seen in the surface waters of 

St. 4 during the monsoon season. The following pattern of salinity distribution in the 

harbour waters may be seen from the monthly distribution of salinities. From March to June 

2021, a period of rather high salinity was recorded, and from December 2012 to February 

2022, a period of intermediate salinity was recorded. Similar trend of salinities in the harbor 

and coastal waters are reported earlier (6, 20, 21). 

 

Dissolved oxygen: 

 

The surface waters dissolved oxygen values ranged from 3.79 to 15.70 mg/L with an average 

of 8.68 mg/L, whereas the bottom waters' values ranged from 3.51 to 7.89 mg/L. Due to the 

creation of multiple planktonic blooms that have already been observed in these waters, the 

surface waters are extremely saturated with dissolved oxygen (4). Due to the current weather 

circumstances, which are conducive for the establishment of planktonic blooms, higher 

quantities of dissolved oxygen were seen during the post-monsoon and pre-monsoon seasons 

(23). Due to the unfavourable conditions for bloom development and the monsoonal runoff, 

which transports organic wastes into harbour waters and uses oxygen for the degradation, low 

amounts of D.O. were detected during the monsoon season. During the study period low 

oxygen concentrations were observed in the bottom waters at stations 3 to 5 are attributed to 

the oxidation of organic matter. 

 

NUTRIENTS 

 

Nitrogen Species: 

 

The harbour waters have abnormally high concentrations of nitrite, nitrate, and ammonia. The 

highest concentrations of these nutrients are found at stations 2 through 5. Nitrite 

concentrations in surface waters ranged from 1.39 to 64.40 M, with an average of 18.86 M, 

while concentrations in bottom waters ranged from 0.37 to 51.50 M, with an average of 9.67 

M. Nitrate concentrations in surface waters ranged from 4.83 to 106 M, with an average of 

32.07 M, while concentrations in bottom waters ranged from 2.28 to 47 M, with an average 

of 15.62 M. In the surface waters, ammonia concentrations ranged from 12.00 to 100.90 M, 

with an average of 44.20 M, whereas in the bottom waters, Its concentrations ranged between 

2.98 and 57.42 M, with an average of 23.33 M. Ammonia is the most abundant of the three 

nitrogen species in harbour waters. 

The maximum concentrations of these nutrients are observed at Sts. 3 - 5 when 

compared to St. 1. Nutrient enrichment through pollution was reported from other marine 

environments (24, 25). The enrichment of nutrients enhances the eutrophication and 

stimulates the algal growth. The seasonal variation in all the nitrogen constitutes shows 



similar trend at all stations. Seasonally, higher concentrations of these nutrients were 

observed during monsoon season due to the discharge of more industrial effluents and 

domestic sewage into the harbor waters, followed by post and pre-monsoon seasons. Higher 

concentrations of nitrogen species in surface waters may be the reasons for plankton peaks as 

reported earlier (26, 27). 

 

Phosphate : 

 

Phosphate concentrations ranged from 22.80 to 279.00 µM with an average of 72.62 µM in 

the surface waters, where as in the bottom waters its concentration varied from 8.32 to 119.23 

µM with an average of 39.66 µM. Higher concentrations of phosphate observed in surface 

waters of all stations in the harbor. St. 4 recorded highest concentrations of phosphate (279 

µM) in October in the surface waters. This could be attributed to the influence of influx of 

industrial effluents and land drainage in this station. Seasonally, higher concentrations of 

phosphate were observed during monsoon than those of pre-monsoon and post-monsoon 

seasons. The maximum concentrations of phosphate in the harbor waters during monsoon 

season due to the release of industrial effluents from the Coromandel Fertilizer Limited and 

spillage during loading / unloading of fertilizer. Similar seasonal variations were also 

observed in the estuarine complex of Cochin (28), off Malpe, South Kanara in the near shore 

region of Thal, Maharashtra (29). A pronounced horizontal gradient (downward) existed in 

the concentrations of phosphate from Sts. 3 - 5 to St. 1. 

 

Silicate : 

 

Silicate concentrations ranged from 10.80 to 109.23 µM with an average of 42.93 µM in the 

surface waters, where as in the bottom waters its concentration varied from 2.56 to 60.63 µM 

with an average of 19.43 µM. Higher concentrations of silicates were observed during August 

to October (Monsoon) and lower concentrations were observed during March to May (Pre-

monsoon season). High concentrations of silicate in monsoon season is a common occurrence 

in the coastal and harbor waters (30, 31). It is well known fact that land-born runoff is the 

chief source for silicate while its removal utilization by phytoplankton and adsorption into 

the suspended sediments are in the main processes operative in the marine environment (32, 

33). With high concentration of silicate in the harbor waters an intense growth of diatoms like 

Skeletonema costaum and Cyclotella meneghenina occurs. Major peaks in diatoms production 

were reported earlier during October to November when the concentrations of silicate also 

were observed to be maximum (6, 34). Relatively low concentrations of silicate were 

observed during pre and post-monsoon season may be either to its supply being less (from 

runoff) or to its biological utilization into both processes operating simultaneously. In 

general, surface concentrations of silicate were higher than those of bottom waters. Relatively, 

high values of silicate (100.23 µM) were observed in the surface waters of St. 4, which 

drastically fell in the direction of St. 1. 



Chlorophyll-a : Phosphate concentrations ranged from 10.00 to 245.50 mg.m
3
 with an 

average of 57.43 mg.m
3
 in the surface waters, where as in the bottom waters its concentration 

varied from 3.50 to 42.32 mg.m
3
 with an average of 13.17 mg.m

3
. Highest concentrations of 

Chlorophyll-a were observed in January & February and lowest values were observed during 

July to September. Higher values of chlorophyll-a were observed during pre and post-

monsoon season which may be attributed to the favorable conditions of nutrient supply, light 

intensity and temperature in the ambient waters that led to maxima in primary production. 

Lower concentrations of chl-a were observed during monsoon season, may be attributed to 

the unfavorable conditions like high turbidity, low light, low salinity and low pH. Chl-a 

values were relatively higher at St. 4 (245.5 mg.m
3
) in the surface waters, when compared to 

other stations due to the continous supply of ammonia and phosphate to this station from the 

industrial effluents of Coramandel Fertilizer industry. 

 
Inter-correlations of hydrography and nutrients parameters 

The correlation coefficients have been computed among hydrography and nutrient 

parameters to understand inter-relationships in the harbor waters is given in Table 3. 

 

Table 3 

Correlation between hydrography and nutrient parameters in the 

Visakhapatnam harbor waters during 2021-2022 

 

 
 Temp. pH Salinity D.O. NO2 NO3 NH4 PO4 SiO4 

pH -0.23         

Salinity 0.04 0.76     N =120 
P<0.0001 

 

D.O. 0.31 -0.16 -0.09     

NO2 0.33 -0.82 -0.69 -0.03      

NO3 0.25 -0.89 -0.80 -0.01 0.91     

NH4 0.33 -0.84 -0.73 0.15 0.88 0.88    

PO4 0.33 -0.84 -0.73 0.15 0.88 0.88 0.98   

SiO4 0.40 -0.85 -0.68 0.29 0.85 0.85 0.92 0.92  

Chl-a 0.39 -0.25 -0.17 0.82 0.18 0.15 0.36 0.36 0.50 

 

Significant inverse correlations (p = < 0.001) were observed between salinity and nutrients in 

the harbor waters indicating that distribution of these parameters is believed to be primary 

govern by land runoff along with industrial effluents and domestic sewage. Similar 

observations have been reported by several workers in different coastal environments of India. 

Significant positive correlations were observed between pH and salinity indicates that pH 

increases with increase of salinity. Significant negative correlations were observed between 

salinity, pH and nutrients may be attributed that the nutrient concentrations are decreased with 

increasing pH and salinity. Significant positive correlations were observed between 

chlorophyll-a and dissolved oxygen, indicating that most of the dissolved oxygen produced in 

the harbor waters through phytoplanktonic photosynthesis. Significant positive correlations 

were observed within the nutrients attributing their common sources of occurrence in the 

harbor waters. Chlorophyll-a moderately correlated (positive) with ammonia, phosphate and 

silicate attributing that these waters are eutrophic in nature. 
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Fig. 2. Station-wise (annual mean) variations of hydrographic parameters 

in the Visakhapatnam harbor waters during 2021-2022 
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Fig. 3. Station-wise (annual mean) distribution of nutrients parameters 

in the Visakhapatnam harbor waters during 2021-2022 
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