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This study was taken up to understand the status of women in society and their financial inclusion 
through Systematic Investment Plan (SIP) schemes in the new era of investment opportunities for 
overall economic growth at the various geographical locations. Therefore a study related to annual 
income, annual savings, preferences for investment, attitude towards Mutual fund and Systematic 
Investment Plan exclusively of women was conducted in the Bhiwandi city, Thane district, 
Maharashtra along with understanding their knowledge about importance and in The overall 
findings revealed that Annual income and savings of majority of women is not enough which is 
hindrance in investment decisions of the women in society. Although women have preferences in 
mutual fund but investment in SIP is seen poor only due to lack of awareness and tailor-made 
products. It was observed that investments are independent of age and qualification. The present 
study recommends that the Government must consider women in society while designing financial 
products and plans for their effective inclusion and financial independence to live with dignity. 
Under women and child development strategies, policies must be merged with Self Help Groups, 
SMEs to encourage income through such investment plans and schemes. 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
  
 
 
 

INTRODUCTION 
 

Financial inclusion is “the process of ensuring access to 
appropriate financial products and services needed by 
vulnerable groups such as weaker section and low income 
groups at an affordable cost in a fair and transparent manner by 
mainstream institutional players” (Rangarajan, 2008). 
“Financial Inclusion is the process of ensuring access to 
appropriate financial products and services needed by all 
sections of the society in general and vulnerable groups such as 
weaker sections and low income groups in particular at an 
affordable cost in a fair and transparent manner by mainstream 
institutional players”. (Dr. K.C. Chakrabarty, Deputy 
Governor, Reserve Bank of India) 
 

A Systematic Investment Plan or SIP is a smart and hassle free 
mode for investing money in mutual funds. SIP allows to invest 
a predetermined amount at a regular interval (weekly, monthly, 
quarterly, etc.). A SIP is a planned approach towards 
investments and helps to inculcate the habit of saving and 
building wealth for the future. 
 

The city of Bhiwandi located in the Thane District, 
Maharashtra, India is listed as one of the leading region in 
Textile industry and known as Manchester of India. It is 
located at distance of 30 Kms. from Mumbai Corporation. The 

population of Bhiwandi is male dominant with ratio of 1000: 
709 (Census, 2011) and literacy ratio of women is 75% as 
compared to 82% of male (Census, 2011). Major indicators of 
development show comparatively less progress of women in 
Bhiwandi city. These indicators relate to the socio economic 
conditions of women in Bhiwandi and reveal the potentials of 
women empowerment. 
 

Considering the importance of women in family, this study was 
conducted. This study was conducted with an aim to explore 
the various strata of women and understand their actual status 
to give base for further studies in this regard. Such kind of 
study is important to understand the status to direct women, so 
they can progress in their financial life and to give 
recommendation for their upliftment. This particular study was 
restricted to Bhiwandi city only.  
 

Need of Study 
 

Today is the contemporary situation, it is very much important 
to understand how much percentage of women are interested in 
investment and how they can be equipped with improved 
lifestyle. This will give respect and dignity in the society to 
women.  
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This study will help to understand how the investment in 
mutual funds through Systematic investment plans (SIP) can 
gain momentum and increase percentage of income. It will also 
help in Raising women's financial awareness and literacy so 
they are better able to navigate the maze of financial product 
like SIP and information and resources available in the market.  
 

Objectives of study 
 

Specific Objectives 
 

1. To study the status of women in society,  
2. To study awareness among women about: a) Mutual 

fund    b) Systematic Investment Plan    c) Sources of 
information    d) understanding of people  

3. To study kind of investments preferred by women, 
4. To study female population with regard to their 

understanding about SIP, the extent of women invest in 
Mutual fund, 

5. To find the impact of women background on their 
decision, 

6. To study respondents background on the decisions for 
investments. 

 

General Objectives 
 

1. To create awareness, educate and train women in society 
for their improvement in their lifestyle  

2. To recommend appropriate measures to the stakeholders 
based on findings of the study 

 

LITERATURE REVIEW 
 

Pratisha Padmasri Deka, (2015) [1] entitled “Financial Literacy 
and Financial Inclusion for Women Empowerment: A Study”, 
deals with significance of women’s financial inclusion; 
Specific financial needs of women’s in respect to men’s; 
Functions of finance and role of women; Growth, development 
and financial inclusion; 
 

Monika Dua, (2005), ‘Performance of Mutual Funds in India: 
Recent Trends’, in his study analyses the perception of mutual 
fund investors, he reveals that mutual funds are preferred by the 
small investor who taught that they themselves did not have the 
expertise to deal directly with shares. 
 

Leeladhar, V (2006): “Taking Banking Services to the 
Common Man – Financial Inclusion”, In his studies he 
observed the importance and reach of banking services to the 
common man. 
 

Thorat, Usha (2006): “Financial Inclusion and Millennium 
Development Goals”, She  studied the importance of Financial 
inclusion to grass root level. 
 

Rangarajan, C (2008): Report of the Committee on Financial 
Inclusion, He defined the meaning of Financial inclusion and 
ways for including common man in economic development. 
 

RESEARCH METHODOLOGY 
 

The study is an analytical study based on primary research and 
also related to the awareness level and perception of women of 
Bhiwandi city. The Secondary data available on internet and 
Research papers were also considered.  
 

The scope of the study has been limited to Bhiwandi city. The 
objectives and relevant questions for the schedule framed are 

accordingly. For the purpose of data collection, Google form 
questionnaire was created. The data collected are then further 
processed using Ms-Excel. For analysis of data statistical 
techniques basically weighted score, ranking method and chi-
square test has been used.  
 

Findings 
 

The study was conducted to understand the perception of 
Women in Bhiwandi city towards investment, with special 
reference to Mutual Fund and Systematic Investment Plan. 
Findings are presented in tabular format and graph as per 
requirement:  

 

Table 1 Income wise distribution of Respondents 
 

Annual income % 
1 Lakh to 3 Lakh Rupees 24 
3 Lakh to 5 Lakh Rupees 4 

Above 5 lakh 3 
Upto One Lakh 70 

Total 100 
 

Table 1 explains the income wise distribution of Respondents, 
Majority (70%) of the respondents are earning annual income 
below one lakh Rupees, where as very less respondents belong 
to higher income group of above Five lakh Rupees.  
 

Table 2 Saving wise distribution of Respondents 
 

Annual Saving % 
1 Lakh to 2 Lakh 8 
2 lakh to 3 Lakh 1 
Above 3 Lakh 2 
Upto 1 Lakh 88 

Total 100 
 

Table 2 explains about annual saving of respondents. It is seen 
that 88% of respondents are having annual saving of below one 
lakh Rupees. 
 

 
 
 
 
 
 
 
 
As per Table 3 it is understood that 4% of the respondents have 
studied upto HSC education. Only 25% of respondents are 
Graduate.  
 

Table 4 Sources of Income of Respondents 
 

Source of income % 
Own business 15 

Pin Money 41 
Rental 2 
Salary 18 
other 24 
Total 100 

 

As per Table 4, it is reflected that 41% of respondents are 
dependent on pin money from their husbands which is the 
highest among other variables.15% of respondents are having 
their own business, 18% salaried  and 24% reflected as having 
other sources of income. 

Table 3 Qualification wise distribution of Respondents 
 

Qualification % 
Graduation 25 

Other/below SSC 15 
Post graduation 16 

Professional 2 
Upto HSC 42 

Total 100
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Graph 1 Respondents views on whether they are doing investment? 

 

Graph 1 Shows that 74% of women respondents in Bhiwandi 
city are not doing any type of investments. Only 26% of 
respondents are doing investments. 
 

Table 5 Type of investment opted by respondents 
 

Types of 
investment 

% 

Fixed deposit 26 
Gold 19 

Mutual fund 39 
Shares 16 

 
100 

 

Out of 26% respondents doing investment, have selected 
mutual fund (39%) over Fixed Deposit (26%), gold (19%) and 
shares (16%) as per table 5. 
 

Table 6 Level of awareness among Respondents about Mutual 
Fund 

 

I am aware about the mutual fund % 

No 21 

Yes 67 

total 100 
 

Table 6 shows that 67% of the respondents are aware about the 
mutual fund as investment alternative where as only 21% of the 
respondents are unaware about it. 

 
Graph 2 Percentage of awareness about Systematic Investment Plan (SIP) 

 

Graph 2 Shows  that  64% of the respondents about SIP scheme 
and 36% denied about their awareness about SIP. 
 

 
Graph 3 sources of Information for SIP 

As per Graph 3, respondents preferred to gather information 
from friends/relative about SIP (33%). Next comes internet  
and last in the preference list is news paper.  
 

Table 7 Importance of Mutual Fund as per ranking of factors 
 

Factors % Ranking 
Calculation of Net Assets Value 11 4 

It provides high returns 34 2 
Mutual fund is less risky investment 55 1 
Mutual fund is risk free investment 18 3 

 

Table 7 shows  the importance of mutual fund  with relation to 
factors associated with it. As per the responses received, 
ranking method is used to find out the most favourable factor to 
selecting mutual fund over ther investment alternatives.  As per 
the table, it shows that as most of the respondents belive that 
mutual fund are less risky investment plan, then as per ranking 
method few respondents reacted that it provides high returns. 
Very few respondents have given importance to NAV method 
of returns and risk free instrument. 
 

Table 8 Understanding of people with regard to SIP 
importance 

 

 Factors  Weighted score  Rank  
Future plan  273 2 
Immediate need  228 6 
Entrepreneurship  236 5 
Financial Independence  286 1 
Dream Fulfillment  266 3 
Risk diversification  243 4 

 

As per Table 8, weighted average method was applied to find 
out Respondents view  about need and importance of 
Systematic Investment Plan. Respondents wereasked to rate the 
criteria from 1 (Lowest) to 5 (Highest). As per their perception, 
Financial Independece ranks first in the capacity of need of 
SIP. Future plan comes second perception, then followed by 
Dream fulfillment, Risk diversifiction, entrepreneurship and 
immediate need.                                                                                         
 

Testing of Hypothesis 
 

1. A chi-square test of independence was performed to 
examine the relation between Age and Investment 
Decision.  

H0 Age and investment decisions are independent 
H1 Age and investment are dependent  

 

The results of the test indicate that there is no significant 
relationship between Age and investment decisions. As 
indicated by chi square P value =0.6176 > 0.05. Null 
hypothesis is accepted  
 

2. A chi-square test of independence was performed to 
examine the relation between Age and SIP Awareness 
Level 

H0 Age and SIP Awareness are independent  
H1 Age and SIP awareness are dependent  

 

The results of the test indicates that there is significant 
relationship between Age and SIP awareness level as indicated 
by chi square P value =0.0269 < 0.05. Null hypothesis is 
rejected. 

3. A chi square test of independence was performed to 
examine the relation between qualification & 
Investment decision  

H0 Qualification & Investment Decisions are Independent 
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H1 Qualification & Investment Decisions are dependent  
 

The results of test indicates that there is there is no relation 
between Qualification of respondents and investment decision 
as indicated by chi square P value= 0.1229> 0.05. Null 
hypothesis to be accepted  
 

DISCUSSION & CONCLUSION 
 

Mutual Fund & SIP in relation with women inclusion has not 
been studied before and mainly in Bhiwandi region of 
Maharashtra. This study was conceived to understand the 
existing status of women in Bhiwandi and about their 
investment decisions.  For the progress of the women in the 
society, every avenues needs to be researched for effective 
designing of the policies, financial products and for their 
overall livelihood with enjoying independence.  
 

In the present study, SIP and Mutual Funds were studied with 
regards to respondents income, savings, qualification, source of 
income and factors affecting investment decisions and explored 
the reason for making a choice of SIP & Mutual Fund. 
 

The status of women annual income percentage (70%) was 
observed to be less than one lakh Rupees as 41% of women 
were found to be dependent on their husband for finances. This 
situation probably impacted planning of savings of almost 88% 
respondents and created obstacles for investments by the 
women in Bhiwandi. However, the findings revealed that out of 
the 26% of women making investment, most of them are 
presently choosing combinations of Mutual fund, Gold and 
Fixed deposit. The percentage of Mutual fund investment is 
moderate (39%). 
 

The Chi square test has shown that investment opportunities 
are grabbed by respondents irrespective of their age. However, 
contradictory to this, in an empirical analysis done on age and 
investment patterns by Ansari (2019) revealed that investors’ 
decisions are influenced by various indicators like age, gender, 
occupation and income and age is the most important factor 
influencing the decisions. Regarding qualification and 
investment decisions, the present study indicated that there is 
no significant relation established. This proves that  low 
qualified people also can be good investor and earn good 
income to improve their lifestyle.  
 

Awareness survey among the women of Bhiwandi city suggests 
that there is comparatively high understanding (70%) about the 
Mutual Fund because as their view is that it has potential for  
capital growth in future, and it also provides regular income;  
wealth creation,  better returns as compare to other investments 
along with the benefits of professional management skills and  
easy liquidity. In a similar kind of study by Jasmin (2018) 
related to customers benefit of Mutual Funds, has reported that 
MF is liked by people as it is an investment with less risk. 
 

During the informal interviews with the respondents and survey 
about the SIP information, they expressed that most of the 
information was gained from relatives/friends (33%) and thus 
their investments decisions were influenced by the experiences 
of relatives/friends. Print media has a least role to play (1.9%). 
In the study by Byju K. (2016) in a study on awareness of 
investment opportunities in mutual funds - special Significance 
on SIP also revealed that friends and relatives play major role 
for investment decisions of respondents. 

The SIP related survey study in the ranking order revealed that 
the factor influencing highly were financial independence and 
lowest was the respondents’ immediate need. As per informal 
communication with respondents it was found that they believe 
that SIP is not worth in emergency need. In another study by 
Ainapur (2018) on investors’ perception towards Mutual Funds 
(SIP) in Bidar city (Karnataka state), has shown the benefits of 
SIP, such as financial independence, higher returns, wealth 
creation and professional management.  
 

Study of this nature is very essential to benefit every woman in 
society. Following are the recommendations given for financial 
inclusion of women.   
 

Recommendations 
 

 As the percentage of women doing investment is less, 
there is scope for investment opportunity as only 26% of 
women are active in investment; Mutual fund companies 
can design suitable products as per the demographic and 
cultural diversity of women.   

 General awareness programme by the NGO and colleges 
can be adopted to educate females about  benefits of 
investments 

 As the average annual savings of female population is 
less than one lakh rupees, the customized products for 
increasing investment could be designed by the mutual 
fund companies. 

 Women should also be given opportunity in managing 
personal finance and wealth creation which will not only 
bring income to family but economic growth in the city 
at large. 

 The governmental schemes like Pradhan Mantri Jan 
Dhan Yojna must be aggressively propagated to cover 
female under banking system therefore achieving 
financial inclusion 

 Such study can be extended to Bhiwandi and other rural 
region of Bhiwandi Taluka for getting status of financial 
inclusion of rural women  
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This study was taken up to understand the status of women in society and their financial inclusion 
through Systematic Investment Plan (SIP) schemes in the new era of investment opportunities for 
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INTRODUCTION 
 

Financial inclusion is “the process of ensuring access to 
appropriate financial products and services needed by 
vulnerable groups such as weaker section and low income 
groups at an affordable cost in a fair and transparent manner by 
mainstream institutional players” (Rangarajan, 2008). 
“Financial Inclusion is the process of ensuring access to 
appropriate financial products and services needed by all 
sections of the society in general and vulnerable groups such as 
weaker sections and low income groups in particular at an 
affordable cost in a fair and transparent manner by mainstream 
institutional players”. (Dr. K.C. Chakrabarty, Deputy 
Governor, Reserve Bank of India) 
 

A Systematic Investment Plan or SIP is a smart and hassle free 
mode for investing money in mutual funds. SIP allows to invest 
a predetermined amount at a regular interval (weekly, monthly, 
quarterly, etc.). A SIP is a planned approach towards 
investments and helps to inculcate the habit of saving and 
building wealth for the future. 
 

The city of Bhiwandi located in the Thane District, 
Maharashtra, India is listed as one of the leading region in 
Textile industry and known as Manchester of India. It is 
located at distance of 30 Kms. from Mumbai Corporation. The 

population of Bhiwandi is male dominant with ratio of 1000: 
709 (Census, 2011) and literacy ratio of women is 75% as 
compared to 82% of male (Census, 2011). Major indicators of 
development show comparatively less progress of women in 
Bhiwandi city. These indicators relate to the socio economic 
conditions of women in Bhiwandi and reveal the potentials of 
women empowerment. 
 

Considering the importance of women in family, this study was 
conducted. This study was conducted with an aim to explore 
the various strata of women and understand their actual status 
to give base for further studies in this regard. Such kind of 
study is important to understand the status to direct women, so 
they can progress in their financial life and to give 
recommendation for their upliftment. This particular study was 
restricted to Bhiwandi city only.  
 

Need of Study 
 

Today is the contemporary situation, it is very much important 
to understand how much percentage of women are interested in 
investment and how they can be equipped with improved 
lifestyle. This will give respect and dignity in the society to 
women.  
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This study will help to understand how the investment in 
mutual funds through Systematic investment plans (SIP) can 
gain momentum and increase percentage of income. It will also 
help in Raising women's financial awareness and literacy so 
they are better able to navigate the maze of financial product 
like SIP and information and resources available in the market.  
 

Objectives of study 
 

Specific Objectives 
 

1. To study the status of women in society,  
2. To study awareness among women about: a) Mutual 

fund    b) Systematic Investment Plan    c) Sources of 
information    d) understanding of people  

3. To study kind of investments preferred by women, 
4. To study female population with regard to their 

understanding about SIP, the extent of women invest in 
Mutual fund, 

5. To find the impact of women background on their 
decision, 

6. To study respondents background on the decisions for 
investments. 

 

General Objectives 
 

1. To create awareness, educate and train women in society 
for their improvement in their lifestyle  

2. To recommend appropriate measures to the stakeholders 
based on findings of the study 

 

LITERATURE REVIEW 
 

Pratisha Padmasri Deka, (2015) [1] entitled “Financial Literacy 
and Financial Inclusion for Women Empowerment: A Study”, 
deals with significance of women’s financial inclusion; 
Specific financial needs of women’s in respect to men’s; 
Functions of finance and role of women; Growth, development 
and financial inclusion; 
 

Monika Dua, (2005), ‘Performance of Mutual Funds in India: 
Recent Trends’, in his study analyses the perception of mutual 
fund investors, he reveals that mutual funds are preferred by the 
small investor who taught that they themselves did not have the 
expertise to deal directly with shares. 
 

Leeladhar, V (2006): “Taking Banking Services to the 
Common Man – Financial Inclusion”, In his studies he 
observed the importance and reach of banking services to the 
common man. 
 

Thorat, Usha (2006): “Financial Inclusion and Millennium 
Development Goals”, She  studied the importance of Financial 
inclusion to grass root level. 
 

Rangarajan, C (2008): Report of the Committee on Financial 
Inclusion, He defined the meaning of Financial inclusion and 
ways for including common man in economic development. 
 

RESEARCH METHODOLOGY 
 

The study is an analytical study based on primary research and 
also related to the awareness level and perception of women of 
Bhiwandi city. The Secondary data available on internet and 
Research papers were also considered.  
 

The scope of the study has been limited to Bhiwandi city. The 
objectives and relevant questions for the schedule framed are 

accordingly. For the purpose of data collection, Google form 
questionnaire was created. The data collected are then further 
processed using Ms-Excel. For analysis of data statistical 
techniques basically weighted score, ranking method and chi-
square test has been used.  
 

Findings 
 

The study was conducted to understand the perception of 
Women in Bhiwandi city towards investment, with special 
reference to Mutual Fund and Systematic Investment Plan. 
Findings are presented in tabular format and graph as per 
requirement:  

 

Table 1 Income wise distribution of Respondents 
 

Annual income % 
1 Lakh to 3 Lakh Rupees 24 
3 Lakh to 5 Lakh Rupees 4 

Above 5 lakh 3 
Upto One Lakh 70 

Total 100 
 

Table 1 explains the income wise distribution of Respondents, 
Majority (70%) of the respondents are earning annual income 
below one lakh Rupees, where as very less respondents belong 
to higher income group of above Five lakh Rupees.  
 

Table 2 Saving wise distribution of Respondents 
 

Annual Saving % 
1 Lakh to 2 Lakh 8 
2 lakh to 3 Lakh 1 
Above 3 Lakh 2 
Upto 1 Lakh 88 

Total 100 
 

Table 2 explains about annual saving of respondents. It is seen 
that 88% of respondents are having annual saving of below one 
lakh Rupees. 
 

 
 
 
 
 
 
 
 
As per Table 3 it is understood that 4% of the respondents have 
studied upto HSC education. Only 25% of respondents are 
Graduate.  
 

Table 4 Sources of Income of Respondents 
 

Source of income % 
Own business 15 

Pin Money 41 
Rental 2 
Salary 18 
other 24 
Total 100 

 

As per Table 4, it is reflected that 41% of respondents are 
dependent on pin money from their husbands which is the 
highest among other variables.15% of respondents are having 
their own business, 18% salaried  and 24% reflected as having 
other sources of income. 

Table 3 Qualification wise distribution of Respondents 
 

Qualification % 
Graduation 25 

Other/below SSC 15 
Post graduation 16 

Professional 2 
Upto HSC 42 

Total 100
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Graph 1 Respondents views on whether they are doing investment? 

 

Graph 1 Shows that 74% of women respondents in Bhiwandi 
city are not doing any type of investments. Only 26% of 
respondents are doing investments. 
 

Table 5 Type of investment opted by respondents 
 

Types of 
investment 

% 

Fixed deposit 26 
Gold 19 

Mutual fund 39 
Shares 16 

 
100 

 

Out of 26% respondents doing investment, have selected 
mutual fund (39%) over Fixed Deposit (26%), gold (19%) and 
shares (16%) as per table 5. 
 

Table 6 Level of awareness among Respondents about Mutual 
Fund 

 

I am aware about the mutual fund % 

No 21 

Yes 67 

total 100 
 

Table 6 shows that 67% of the respondents are aware about the 
mutual fund as investment alternative where as only 21% of the 
respondents are unaware about it. 

 
Graph 2 Percentage of awareness about Systematic Investment Plan (SIP) 

 

Graph 2 Shows  that  64% of the respondents about SIP scheme 
and 36% denied about their awareness about SIP. 
 

 
Graph 3 sources of Information for SIP 

As per Graph 3, respondents preferred to gather information 
from friends/relative about SIP (33%). Next comes internet  
and last in the preference list is news paper.  
 

Table 7 Importance of Mutual Fund as per ranking of factors 
 

Factors % Ranking 
Calculation of Net Assets Value 11 4 

It provides high returns 34 2 
Mutual fund is less risky investment 55 1 
Mutual fund is risk free investment 18 3 

 

Table 7 shows  the importance of mutual fund  with relation to 
factors associated with it. As per the responses received, 
ranking method is used to find out the most favourable factor to 
selecting mutual fund over ther investment alternatives.  As per 
the table, it shows that as most of the respondents belive that 
mutual fund are less risky investment plan, then as per ranking 
method few respondents reacted that it provides high returns. 
Very few respondents have given importance to NAV method 
of returns and risk free instrument. 
 

Table 8 Understanding of people with regard to SIP 
importance 

 

 Factors  Weighted score  Rank  
Future plan  273 2 
Immediate need  228 6 
Entrepreneurship  236 5 
Financial Independence  286 1 
Dream Fulfillment  266 3 
Risk diversification  243 4 

 

As per Table 8, weighted average method was applied to find 
out Respondents view  about need and importance of 
Systematic Investment Plan. Respondents wereasked to rate the 
criteria from 1 (Lowest) to 5 (Highest). As per their perception, 
Financial Independece ranks first in the capacity of need of 
SIP. Future plan comes second perception, then followed by 
Dream fulfillment, Risk diversifiction, entrepreneurship and 
immediate need.                                                                                         
 

Testing of Hypothesis 
 

1. A chi-square test of independence was performed to 
examine the relation between Age and Investment 
Decision.  

H0 Age and investment decisions are independent 
H1 Age and investment are dependent  

 

The results of the test indicate that there is no significant 
relationship between Age and investment decisions. As 
indicated by chi square P value =0.6176 > 0.05. Null 
hypothesis is accepted  
 

2. A chi-square test of independence was performed to 
examine the relation between Age and SIP Awareness 
Level 

H0 Age and SIP Awareness are independent  
H1 Age and SIP awareness are dependent  

 

The results of the test indicates that there is significant 
relationship between Age and SIP awareness level as indicated 
by chi square P value =0.0269 < 0.05. Null hypothesis is 
rejected. 

3. A chi square test of independence was performed to 
examine the relation between qualification & 
Investment decision  

H0 Qualification & Investment Decisions are Independent 



Snehal Donde and Pooja Dodhia., A Study on Need of Financial Inclusion of Women Through Systematic Investment Plan in Bhiwandi city 
 

41982 | P a g e  

H1 Qualification & Investment Decisions are dependent  
 

The results of test indicates that there is there is no relation 
between Qualification of respondents and investment decision 
as indicated by chi square P value= 0.1229> 0.05. Null 
hypothesis to be accepted  
 

DISCUSSION & CONCLUSION 
 

Mutual Fund & SIP in relation with women inclusion has not 
been studied before and mainly in Bhiwandi region of 
Maharashtra. This study was conceived to understand the 
existing status of women in Bhiwandi and about their 
investment decisions.  For the progress of the women in the 
society, every avenues needs to be researched for effective 
designing of the policies, financial products and for their 
overall livelihood with enjoying independence.  
 

In the present study, SIP and Mutual Funds were studied with 
regards to respondents income, savings, qualification, source of 
income and factors affecting investment decisions and explored 
the reason for making a choice of SIP & Mutual Fund. 
 

The status of women annual income percentage (70%) was 
observed to be less than one lakh Rupees as 41% of women 
were found to be dependent on their husband for finances. This 
situation probably impacted planning of savings of almost 88% 
respondents and created obstacles for investments by the 
women in Bhiwandi. However, the findings revealed that out of 
the 26% of women making investment, most of them are 
presently choosing combinations of Mutual fund, Gold and 
Fixed deposit. The percentage of Mutual fund investment is 
moderate (39%). 
 

The Chi square test has shown that investment opportunities 
are grabbed by respondents irrespective of their age. However, 
contradictory to this, in an empirical analysis done on age and 
investment patterns by Ansari (2019) revealed that investors’ 
decisions are influenced by various indicators like age, gender, 
occupation and income and age is the most important factor 
influencing the decisions. Regarding qualification and 
investment decisions, the present study indicated that there is 
no significant relation established. This proves that  low 
qualified people also can be good investor and earn good 
income to improve their lifestyle.  
 

Awareness survey among the women of Bhiwandi city suggests 
that there is comparatively high understanding (70%) about the 
Mutual Fund because as their view is that it has potential for  
capital growth in future, and it also provides regular income;  
wealth creation,  better returns as compare to other investments 
along with the benefits of professional management skills and  
easy liquidity. In a similar kind of study by Jasmin (2018) 
related to customers benefit of Mutual Funds, has reported that 
MF is liked by people as it is an investment with less risk. 
 

During the informal interviews with the respondents and survey 
about the SIP information, they expressed that most of the 
information was gained from relatives/friends (33%) and thus 
their investments decisions were influenced by the experiences 
of relatives/friends. Print media has a least role to play (1.9%). 
In the study by Byju K. (2016) in a study on awareness of 
investment opportunities in mutual funds - special Significance 
on SIP also revealed that friends and relatives play major role 
for investment decisions of respondents. 

The SIP related survey study in the ranking order revealed that 
the factor influencing highly were financial independence and 
lowest was the respondents’ immediate need. As per informal 
communication with respondents it was found that they believe 
that SIP is not worth in emergency need. In another study by 
Ainapur (2018) on investors’ perception towards Mutual Funds 
(SIP) in Bidar city (Karnataka state), has shown the benefits of 
SIP, such as financial independence, higher returns, wealth 
creation and professional management.  
 

Study of this nature is very essential to benefit every woman in 
society. Following are the recommendations given for financial 
inclusion of women.   
 

Recommendations 
 

 As the percentage of women doing investment is less, 
there is scope for investment opportunity as only 26% of 
women are active in investment; Mutual fund companies 
can design suitable products as per the demographic and 
cultural diversity of women.   

 General awareness programme by the NGO and colleges 
can be adopted to educate females about  benefits of 
investments 

 As the average annual savings of female population is 
less than one lakh rupees, the customized products for 
increasing investment could be designed by the mutual 
fund companies. 

 Women should also be given opportunity in managing 
personal finance and wealth creation which will not only 
bring income to family but economic growth in the city 
at large. 

 The governmental schemes like Pradhan Mantri Jan 
Dhan Yojna must be aggressively propagated to cover 
female under banking system therefore achieving 
financial inclusion 

 Such study can be extended to Bhiwandi and other rural 
region of Bhiwandi Taluka for getting status of financial 
inclusion of rural women  
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Abstract: The present paper attempt at understanding the 

perception of B.Ed teachers towards the UGC Regulation, 2010. 

Higher education plays an essential role in society by creating 

new knowledge, transmitting it to students and fostering 

innovation. Quality teaching in higher education matters for 

student learning outcomes. But fostering quality teaching needs 

higher education institutions to ensure that the education they 

offer meets the expectations of students and the requirements of 

employers, both today and for the future. Teacher being a 

dynamic activity requires a favourable attitude and certain 

specific competencies from its practitioners. Teachers’ 

proficiency depends on the attitude she possesses for the 

profession. This can be developed by having awareness about the 

UGC Regulations. 

The perception of B.Ed College teachers was studied in terms of 

percentage analysis of gender‐wise, experience‐wise and 

discipline‐wise perceptions with special reference to the UGC 

‘regulations (2010) with respect to Recruitment conditions and 

Qualifications, Career Advancement Scheme, Workload  of 

teachers appointment as a measure of maintenance of standard 

of higher education. 

The data was analysed subjected to descriptive and inferential 

analysis. ‘t’-test and ‘ANNOVA’ was applied to find out any 

significant difference existed between perception of Genderwise, 

Experience-wise and Discipline-wise, perception of teachers 

towards UGC’s regulations considered for the study. 

The findings revealed overall view point that UGC’s regulations, 

2010 are systematically formulated to achieve the best. One of 

the plausible reasons may be due to the understanding that 

resistance to reforms is inescapable. However, all related 

regulations show high level of perception. Thus, the findings of 

the study make an important contribution to our understanding 

of the UGC regulations 2010, its recommendations and the steps 

taken by the Government of India to implement it. 

I. INTRODUCTION 

igher education plays an essential role in society by 

creating new knowledge, transmitting it to students and 

fostering innovation. Quality teaching in higher education 

matters for student learning outcomes. But fostering quality 

teaching needs higher education institutions to ensure that the 

education they offer meets the expectations of students and 

the requirements of employers, both today and for the future .  

In the last two decades, a great deal of attention has been 

directed towards developing research in teacher education all 

over the world. Teacher education is clearly an essential 

element for the improvement of education by producing 

highly qualified teachers. Many countries identify the 

production of “high quality teachers" as the goal and focus of 

their teacher education programs. The College of Education 

from time to time, has been trying to achieve the objectives 

laid down by the UGC Pay Commission Regulations. Thus, 

the policies are framed from time to time, for creating the 

better skills among the teachers. The UGC has formulated the 

policies from time to time in order to match the changing 

needs of teaching profession through UGC Pay Commission 

Regulations. 

The teacher‟s roles and responsibilities have found extension 

outside the classroom. The implementation of educational 

policies, transaction of curricula and spreading awareness are 

the main areas which keep teacher in the forefront. Changing 

times have added new dimension to this profession, which 

requires specified competencies and right attitude. Behaviour, 

attitude and interest of teacher help in shaping the personality 

of the student. 

A primary goal of all teacher educators is to provide pre-

service teachers with meaningful professional development 

opportunities that will help them succeed in making the 

transition into their own classrooms. In most of the developed 

countries, teacher education has moved from training teachers 

to transfer knowledge and preparing them to practice a new 

role of producing knowledge . In other words, in the process 

of becoming and being a teacher, doing a teacher research not 

only promote reflection about personal performance in the 

classroom, but also seem to stimulate a valued process of self-

assessment, in challenging future teachers to identify their 

personal strengths and weaknesses. Thus, in order to help 

teachers practice this advanced role, teacher education should 

equip teachers with self-evaluation and problem-solving skills 

that are based on research-oriented education.  

Research in education is necessary in order to provide a basis 

for educational planning. It is one of the main fields that 

should be embedded in higher education curriculum. As a 

H 
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measure of quality up gradation, UGC focused on raising the 

quality of teachers and had accordingly arrived at 6
th

 Pay 

regulations in 2001 for educators and higher authorities to 

meet challenges of transition. The researcher too believes, that 

the regulations related policies needs to be studied for its 

effective implementations and teachers should be involved in 

the study. The quality of teaching and the quality of teacher 

overlap, cannot be easily distinguished. The teaching quality 

generally represents institutional performance whereas the 

teacher quality is a measure of an individual‟s effectiveness 

and commitment. If teachers needs are taken care of with 

every new plan, then with the other “inputs” (resources and 

technology) the “output” will be obvious. This study have 

been undertaken to generate opinion of the B.Ed. college 

teachers towards newly implemented sixth pay regulations 

and provide feedback to UGC for assistance in effective 

implementation. It will also help to ensure maintenance of 

standard in HE institutions. Thus, the present study, attempts 

to find out, how the B.Ed. college teachers perceive UGC‟s 

Sixth Pay commission regulations (2010) with respect to 

Recruitment conditions and Qualifications, Career 

Advancement Scheme, Workload. For this, the researcher 

feels that, the study of teacher‟s views in terms of perception 

study can help in reviewing, monitoring and evaluation of the 

regulations which is essential for efficiency and effectiveness 

of education system as a whole.   

II. THE BACKGROUND 

A number of studies have been conducted to assess the 

perception of B.Ed teachers with reference to the UGC 

regulations (2010) . Chaturvedi, R.N (1989)  carried out a case 

study on Rajasthan University towards the revised pay scales. 

He found that  the permanent teachers response indicated that 

there was a positive effect of the revised UGC pay scales in 

that they have passed the way for recruitment of the required 

number of teachers with prescribed record and also 

contributed in making them stay as teachers in the competitive 

world. Donde, S.(2004) studied on the perception of Degree 

College Teachers towards Fifth Pay Commission. The 

findings revealed that all the groups of Degree college 

teachers gender-wise, experience-wise and discipline-wise 

have positively perceived above 60% the regulations of the 

Fifth Pay commission except for one of the regulation i.e. 

Clock hour basis. Donde, S. ( 2012) studied on the UGC’s 

Sixth Pay Commission Regulations for Degree College 

Teachers- A Measure for Maintenance of Standards in Higher 

Education Institutions. The findings revealed that the 

regulation related policies need to be studied for their 

effective implementation and that teachers should be involved 

in the study. The quality of teaching and the quality of teacher 

overlap and cannot be easily distinguished. The teaching 

quality generally represents institutional performance, 

whereas, the teacher quality is a measure of an individual’s 

effectiveness and commitment. 

 

III. OBJECTIVES 

University Grants Commission has formulated several 

regulations in context of sustaining quality for Higher 

Education Institutions. To find the perception and the opinions 

of the B.Ed. teachers of Aided/Govt/Unaided college with 

special reference to the UGC „regulations (2010) with respect 

to Recruitment conditions and Qualifications, Career 

Advancement Scheme, Workload  of teachers appointment as 

a measure of maintenance of standard of higher education, 

keeping in view: Gender(Male/Female),Experience(Junior(5-

10 rs)/ (Senior>10), Institution-wise (Government/ Aided/ 

Unaided). To give suggestion to B.Ed. teachers in relation to 

UGC‟s regulation of Sixth Pay Commission.To provide the 

recommendations to higher authorities for effective policy 

formulation and implementation of UGC‟s regulations. The 

present research paper makes an attempt, through perceptions 

of B.Ed college teachers, to what extent this regulation made 

by UGC proved it to be of substance. 

IV. METHODOLOGY 

The study employs the descriptive approach (Survey method) 

for collection of data from B.Ed college teachers for randomly 

chosen from Mumbai and parts of Maharashtra. A four point 

rating scale –ascertaining the perception of the sample 

(gender-wise, experience-wise and discipline-wise perception 

of B.Ed college teachers) with respect to UGC‟s regulation, 

was the tool used for collecting data 

for this study. The data was analysed subjected to descriptive 

and inferential analysis. „t‟-test and „ANNOVA‟ was applied 

to find out any significant difference existed between 

perception of Gender wise, Experience-wise and Discipline-

wise, perception of teachers towards UGC‟s regulations 

considered for the study. 

Population 

All  teacher educators of B.Ed. programmes run in Mumbai. 

Sample Size 

For the present study the sample size remains restricted to one 

hundred.  

All teachers belonged to the same college purposive stratified 

sampling is done by the researcher. Sample categorized  for 

the study is gender-wise, discipline -wise and institution wise. 

V. FINDINGS 

Table 1 shows the overall perception of B.Ed. college 

teachers towards UGC’s Sixth Pay regulations with respect to 

Recruitment and Qualification as a UGC regulation 

Table 1 Overall  perception of B.Ed college teachers towards 

Recruitment and Qualification 

(Value in terms of percentage) 
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Scale I: UGC Regulations related to Recruitment and Qualification (Code 

3.0) (Binned) 

Low Moderate High 

Count Row N % Count Row N % Count Row N % 

26 13.0% 89 44.5% 85 42.5% 

Table 1 shows institution-wise perception of B.Ed. teachers 

towards Recruitment and qualification as a UGC regulation. 

The table 1 shows adequacy of UGC Regulations related to 
Recruitment and qualification perceived by overall college 

teachers. 42% of the overall college teacher respondents 

perceive that UGC regulations related to Recruitment and 

qualification is highly desirable, and adequate for Recruitment 

and qualification . Moreover, 44% overall college teachers 

moderately agrees with the criteria laid down for Recruitment 

and qualification. Relatively low percentage of the 

respondent’s  i.e.  13 % of overall teachers perceive the 

criteria to be inadequate.  

Fig 1 PIE CHART OF OVERALL PERCEPTION TOWARDS UGC’S 
REGULATION – RECRUITMENT AND QUALIFICATION 

 

Fig 1 shows pie chart of overall perception towards UGC’s 

Regulation – Recruitment and Qualification 

Table 2 shows overall perception of B.Ed college teachers 

towards UGC’s Sixth Pay regulations with respect to Career 

advancement Scheme as a UGC regulation 

Table 2 Overall  perception of B.Ed college teachers towards Career 

advancement Scheme 

Value in terms of percentage) 

 

Scale: II-UGC Regulations related to Career advancement Scheme 
(Binned) 

Low Moderate High 

Count Row N % Count Row N % Count Row N % 

5 2.5% 159 79.5% 36 18.0% 

Table 2 shows perception of B.Ed. teachers towards Career 

Advancement Scheme as a UGC regulation. 

The table 2 shows adequacy of UGC Regulations related to 

Career Advancement Scheme perceived by overall college 

teachers. 18% of the overall college teacher respondents 

perceive that UGC regulations related to Career Advancement 

Scheme is highly desirable, and adequate for Career 

Advancement Scheme. Moreover, 79% overall college 

teachers moderately agrees with the criteria laid down for 
Career Advancement Scheme. Relatively low percentage of 

the respondent’s  i.e.  2 % of overall teachers perceive the 

criteria to be inadequate.  

Fig 2 PIE CHART OF OVERALL PERCEPTION TOWARDS UGC’S 

REGULATION – CAREER ADVANCEMENT SCHEME 

 

Fig 2 shows pie chart of overall perception towards UGC’s 

Regulation – Career Advancement Scheme 

Table 3 shows overall perception of B.Ed. college teachers 

towards UGC’s Sixth Pay regulations with respect to 

Workload as a UGC regulation 

Table 3 Overall  perception of B.Ed college teachers towards Workload 

(Value in terms of percentage) 

Scale: III-UGC Regulations related to Work Load  (Binned) 

Low Moderate High 

Count Row N % Count Row N % Count Row N % 

33 16.5% 132 66.0% 35 17.5% 

 

Table 3 shows perception of B.Ed. teachers towards 

Workload as a UGC regulation. 

The table 3 shows adequacy of UGC Regulations related to 
Workload perceived by overall college teachers. 17% of the 

overall college teacher respondents perceive that UGC 

regulations related to Workload is highly desirable, and 
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adequate for Workload.  Moreover, 66% overall college 

teachers moderately agrees with the criteria laid down for 
Workload. Relatively low percentage of the respondent’s  i.e.  
16 % of overall teachers perceive the criteria to be inadequate.  

Fig 3 PIE CHART OF OF OVERALL PERCEPTION TOWARDS UGC’S 
REGULATION – WORKLOAD 

 

Fig 3 shows pie chart of overall perception towards UGC’s 

Regulation – Workload 

1. The findings of the study clearly shows that there is 

no significant difference in the perception amongst 

the B.Ed college teachers related to Recruitment and 

Qualification with respect to UGC regulation 2010, 

either gender-wise, experience-wise or institution-

wise. This could be due to the facts that the teachers 

are aware of the Regulations laid down by the UGC 

from time to time. The colleges follow the 

Regulations laid down by the UGC. They are also 

aware that, the NET /SET clearance is a must for job 

and they should fulfill the criteria. The teachers are 

also aware that       Ph.d is also considered for the 

recruitment of teachers. The position of teachers has 

also changed from the Lecturer to Asst. Professor. 

The junior teachers highly agree with this regulation 

as compared to the senior teachers .Most of the 

junior teachers are aware of the criteria for getting 

the Asst. Professor position and of this Regulation. 

The govt and the aided college teachers highly agree 

with this regulation. This could be because, their 

colleges follow this regulation. Thus the teachers 

have to qualify the NET/SET exam as the 

competition is increasing and also so that the quality 

can be raised in the field of education.  

2. The study reveals that there is no significance 

difference in the perceptions of the B.Ed teachers 

towards the UGC regulations, 2010, related to Career 

Advancement Scheme either gender-wise, 

experience-wise or institution-wise. The reason could 

be that the teachers are well informed about the 

Career advancement scheme, as it helps in the 

upward movement from the entry level grade (stage 

1) to the next higher grade (stage 2) for all the 

Assistant Professors. It also helps in promotion from 

one grade level to the other. But there are few 

teachers who are unaware of the career advancement 

scheme. The analysis also shows that, female 

teachers are more informed about career 

advancement scheme as compared to male teachers. 

The junior teachers moderately perceive the 

regulation as compared to the senior teachers. This 

may be because the young teachers are more 

informed about research work and its benefits as 

compared to the senior teachers.The government 

teachers show high perception as compared to aided 

and unaided college teachers.The few of the unaided 

college teachers have perceived low. This could be 

due to the reason that the unaided colleges are not 

having any motivation from their colleges for 

research work. Only the aided and government 

colleges are having the scope for research work. This 

is the reason why teachers are not having interest for 

research activities and thereby, lacking quality. 

Unaided colleges are not allowing their teachers for 

attending and participating in seminars, conferences, 

orientation and refresher courses. Many of them who 

can do much better in academic pursuit, slowly get 

frustrated and stop spending their valuable time in 

teaching and research. This is unlikely to solve the 

problems that have crept in research and teaching. 

The knowledge and research competence of 

individuals is a matter of personal commitment and 

is acquired by sustained efforts of years of hard 

labour. This also is an indication that the teachers 

have to be motivated and encouraged for career 

advancement scheme by the management of their 

colleges. 

3. The study shows that there is no significance 

difference in the perceptions among the B.Ed 

teachers towards the UGC regulations, 2010 related 

to Workload , either gender-wise, experience-wise or 

institution-wise. The reason could be that most of the 

teachers know, they must work for minimum of six 

hours daily in the colleges. The juniors highly 

perceive this regulation as compared to the senior 

teachers. The fact that the juniors are more 

enthusiastic to work, as they are having the attitude 

to learn and to gain experience. The govt and 

unaided college teachers highly perceive the 

regulation as compared to aided college teachers. 

The teachers of all institutions utilise these six hours 

in their respective curricular as well as co-curricular 
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aspects. They also get a relaxation of two hours, for 

teachers who are actively engaged in extension 

activities and administration, as mentioned in the 

regulation. This enhances teachers work commitment 

and helps in quality achievement. The principals and 

colleges also encourage and motivate their teachers 

to get involved in extension and research activities.  

The reason could be that when it comes to the 

appointments of teachers in B.Ed. colleges, many of 

the private colleges are not paying the salary as per 

the scale. Due to this, many of the teachers are 

moving from one college to another. The reasons for 

this regulation to be perceived low, could be because 

the B.Ed. colleges are not having sufficient staff. All 

those who venture to opt for jobs in B.Ed. colleges, 

soon get frustrated because of lack of incentives, 

appreciation and any financial benefits. Nowadays, 

the B.Ed. admissions are based on CET exam, so due 

to delay in CET exams, the admissions are delayed 

and the enrolment of students are reduced. This has 

affected the workload of teachers. Due to the less 

number of student’s enrolment, the teachers in B.Ed. 

colleges are having more workload, as teachers 

appointed are very few and they are more on a 

temporary basis. Senior teachers have perceived 

workload in a highly positive manner than the junior 

teachers. This could be probably because, senior 

teachers have more work experience, more job 

stability and security as compared to junior teachers. 

Thus the working load of teachers has to be taken 

care in unaided colleges as the student : teachers ratio 

is not stable. 

The absence of innovation and lack of willingness to 

overcome rigidity, has crippled the growth of the Indian 

higher education system. The mind-set of the academicians 

should change in an appropriate manner. Therefore, the UGC 

sixth pay recommendations should be taken seriously and 

given a priority. The level and quality of innovation and 

research must be given high social and educational relevance. 

In a deeper sense, reforming institutions should be better 

understood as a move to restructure the relationships between 

universities, the state government, and the society. The above 

study does not end here, but this project tends to serve as a 

starting point for us to grab more knowledge about the latest 

reforms and their impacts on the stakeholders of university 

education. 

Thus, the objective of analysing the UGC regulations 2010 

has been fruitful in creating awareness, so that in future there 

will be no dearth of qualified teachers. A sense of 

commitment and dedication is to be developed in every 

teacher.  

The specific goal of the present study was to critically analyse 

and give recommendations and how it will help to improve 

the quality in the system and performance of teachers. To 

conclude, the findings of the study make an important 

contribution to our understanding of the UGC regulations 

2010, its recommendations and the steps taken by the 

Government of India to implement it. The seventh pay which 

remains to be implemented, the above review of this sixth pay 

commission can help in proper formulation and 

implementation of the seventh pay regulations and to achieve 

objectives of higher education in contemporary situation. It 

can be suggested that, if the above given anomalies are 

handled effectively by policy makers by focusing on proper 

planning, orientation /training and resource management, the 

sixth pay regulations can bring about the desired radical 

change in the higher education system.  

VI. CONCLUSION 

The results indicated that the though the fifth pay commission 

has given the recommendations for bringing about the 

changes. As there were changes in the sixth pay commission. 

The changes were implemented in all the undergraduate 

colleges but through this study it was observed that the 

recommendations were not that fully implemented in the B.Ed 

colleges as many of the unaided college teachers are unaware 

of the API scores or even if they are aware their colleges have 

not implemented. The sixth pay regulations have given many 

new things which can help the upliftment and up gradation of 

teachers but through this study the results shows that the most 

of the B.Ed college teachers are unaware of the UGC 

Regulation, 2010. The above mentioned findings indicate that 

the Sixth Pay Regulations are not truly implemented as it has 

to be in B.Ed colleges. The most of the teachers are unaware 

of API scores, Career Advancement Scheme, work load,  are 

existing among most of the B.Ed. colleges.  Now with the 

upcoming  seventh pay regulation can bring the change in the 

system .The B.Ed colleges have to see to it that the quality can 

be developed and encourage and motivate the teachers for 

more and more participation in research based activities which 

will help them for future. So it‟s high time as teachers we 

need to accept all these challenges, as we are part and parcel 

of the present education system. 
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Introduction 
 

India has a rich biological background that 

show it is one of the nation with mega 

diversity of the world. There are 1000 of small 

and big rivers in India. Rivers are place of 

freshwater and are dynamic in environmental 

conditions. Rivers are areas of physical and 

biological transition between the lands. 

Importance of rivers is well understood in 

many parts of the world as breeding and 

nursery grounds for a wide variety of fishes. 

The mangrove ecosystem of river in India act 

as a nursery ground for a variety of shrimps, 

crabs and fin-fishes. River environments are 

among the most productive on earth creating 

more organic matter each year than 

comparably sized areas of forest, grasslands or 

agricultural land and have important 

commercial value with providing economic 

benefits for fisheries, tourism and recreational 

activities. Fishes form one of the most 
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Study of biodiversity has become very essential for scientific data banking as unexpected 

abrupt climatic changes occurring regularly. This is mainly due to unchecked 

anthropogenic activities happening in the name of development. Riverine fishery is 

livelihood of many and also fish diversity of any region has great significance in 

environmental assessment of that region. The present research work was carried out to 

assess the fish diversity at Vaitarna River flowing in Wada Taluka region of Palghar 

district in Maharashtra. For the present study river water analysis of six villages and its 

fish diversity was accounted in context to the developments in the area such as industries, 

warehouses, etc. The finding of the study revealed that the quality of the river water is 

affected due to establishment of industries on the river bank and least attention of the 

authorities and non-adherence of the policies by the industries to compulsorily treat 

effluents. The fish fauna study unfolded the depleting conditions, as the survey conducted 

in the fish market and among fishermen community revealed disappearance of many 

species and deteriorating quality of existing species. Only four species were identified and 

among this Actinopterygii was a major class of fish observed. Overall study revealed that 

Fish diversity along this region was less in comparison to previous years. Study of this 

nature is important for restoration of water bodies and revival of fish diversity and 

improving livelihood of poor fisherman community in the rural region. 
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important groups of vertebrates influencing 

life in various ways. Fish plays an important 

role as it is not only useful for food but also be 

used in recreation and biological control. The 

Thane district (Now divided into two districts 

Thane and Palghar) alone shares about 23.6% 

of the total fish landing from Maharashtra. 

Today rivers are heavily exploited and are 

among the most threatened ecosystems. Hence 

it is necessary to carefully asses the diversity 

status in these ecosystems. Present study deals 

mainly with diversity of fishes along Vaitarna 

River. 

 

Materials and Methods 

 

Vaitarna River was visited from 2
nd

January 

2018 to 16
th

 January 2018. The fishes were 

collected by local fishermen by using different 

type of nets e.g. Cast net, hand net, purse seine 

and gill nets.  

 

Analysis of catch was done Analysis of catch 

was done. The fishes caught were examined 

for their colour or spots present on their body 

and recorded on the field. The species were 

ascertained on the basis of various 

morphometric characters with the help of Day 

(1888). This region has not assessed for any 

ecological study before. Hence, it is chosen to 

assess fish diversity. 

 

Results and Discussion 

 

The fish diversity at Vaitarna River from 

Wada was studied from 2
nd

January 2018 to 

16
th

 January 2018. The present study has 

revealed that there are about 4 fish species 

were observed during the span of two weeks 

of study. These 4 species were belonging to 

major class. Actinopterygii and only one 

species belong to Malacostraca. The quantity 

of fish has decreased compare to the previous 

year data with current year data due to the 

industrial setup and development at the bank 

of the river. This has led to the depletion of 

aquatic fauna and quality and quantity of the 

fish. The livelihood of fisherman is under 

threat in this area. 

 

The water quality monitoring in this area is 

performed in order to determine the quality of 

water. Various parameters are analysed in the 

laboratory and 8 parameters are tested at field 

level. All these tasks recorded are utilized for 

preparing these report. This data is considered 

in order to specify the quality of water at each 

location. This also helps to determine the 

pollution level or concentration in each source 

of water at each station. The growing 

industries and release of effluents has led to 

contamination of water in this area which is 

analysed and noted below. 

 

Study reveals that in recent period there is 

growing industrialization and other 

developments in Wada taluka of Palghar 

district in Maharashtra, India. Due to the 

development and several anthropogenic 

activities there is huge scarcity of water and 

available water is getting polluted, which is 

mainly due to failure of system with respect to 

water management and conservation 

initiatives. Vaitarana River which flow from 

Nashik district towards Palghar district in 

Maharashtra passes through Wada taluka. The 

banks of river and its tributaries in Wada 

region is getting polluted and almost dried in 

many areas. Water quality deterioration is 

evident from the physio-chemical analysis as 

shown in the findings of the water sample 

collected of the area (Fig. 1) water quality is 

deteriorating in this area. pH of the water is 

turning acidic. Hardness level of the water is 

also increased, as the physio-chemical 

parameter of water is affected. It has been 

reported by Chatterjee (2017) that the upper 

stretches of Vaitarna are clean but in lower 

stretches it's polluted due to untreated 

industrial and civic waste. All this have 

resulted in low fish production and fish catch 

in Wada Taluka. 
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Previous status of fish in the river 

 

 
 

Current status of fish in the river 
 

 

Sr.   Class     Order     Family   Genus and   Local   

No             species   Name   

1   Malaco     Decapoda     Penaridae   Fenneropenarusindius   Kolambi   

  straca                

                
2   Actinop     Cypriniformes 

 

    Cyprinidae   Gibelion catla   Catla   

  tery gii                 

                
3   Actinop     Peruformes     cinadae   Tilapia spramani   Tialapia   

  terygii               

                
4   Actinop     Siluriformes     Clariidae   C. yariepinees   Mangur   

  terygii               

                
  

Sr.   Class   Order   Family   Genus and   Local   

No         species   Name   

1   Actinopterygii   Siluriformes   Clariidae   C.   Mangur   

        yariepinees     
            

2   Actinopterygii   Perciformes   Percidae   Percinae   Rani   

        perca     
  

3   Actinopterygii     Anguliformes    Congridae Congromura      Vaam  

naandgo   
  

4   Malacostraca     Decapoda     Penaridae     Fenneropen     Kolambi       

              arusindius           
                        

5   Actinopterygii     Cyprin iformes     Cyprinidae     Gibelion catla     Catla       

                         
                        

6   Actinopterygii     Cypriniformes     Cyprinida     Labeoninae     Rohu       

              rohita           
                        

7   Actinopterygii     Peruformes     cinadae     Tilapia     Tialapia       

              spramani           
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Water analysis report 

 

Sr.  Parameters Bedrock Karizma  Enrich Residential 
No   Factory Steel  Factory area 

    Factory    

1  pH 6.89 5.67 6.7 7.62 

2  Hardness 193 278 116 45 

3  DO 0.12 0.56 0.1165 6.3 

4  CO2 16 31 20 11 

5  Nitrate 0.016 0.02 0.02 0.01 

6  Temperature 24.23 24.66 20 23.5 

7  Alkalinity 125 193 178 97 

8  TDS 78.3 69.3  53.3 46 
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Fig.1 Physio-chemical analysis of effluents from factories on river banks and water sample 

collected from catchment area 

 

 
 

This led to the low income of the fisherman 

due to which they are involved in non-fishing 

activity. Thus to increase fish catch and fish 

production, for improving the livelihood of 

fisherman following recommendation are 

suggested: 

 

Proper implementation of Government policy. 

 

Introduction and training of new techniques in 

fishing should be provided to fisherman. 

 

Industrial set up should be allowed with 

proper sewage treatment plant. 

 

Continuous monitoring of Vaitarna River and 

its stream by NGO’s, Government authorities 

with the help of students will help to create 

awareness in the community. 

 

Such initiative will increase fish production in 

the Vaitarna River and its stream which will 

generate a good income to fishermen for 

upgrading their livelihood. 
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Introduction 
 

India has a rich biological background that 

show it is one of the nation with mega 

diversity of the world. There are 1000 of small 

and big rivers in India. Rivers are place of 

freshwater and are dynamic in environmental 

conditions. Rivers are areas of physical and 

biological transition between the lands. 

Importance of rivers is well understood in 

many parts of the world as breeding and 

nursery grounds for a wide variety of fishes. 

The mangrove ecosystem of river in India act 

as a nursery ground for a variety of shrimps, 

crabs and fin-fishes. River environments are 

among the most productive on earth creating 

more organic matter each year than 

comparably sized areas of forest, grasslands or 

agricultural land and have important 

commercial value with providing economic 

benefits for fisheries, tourism and recreational 

activities. Fishes form one of the most 
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Study of biodiversity has become very essential for scientific data banking as unexpected 

abrupt climatic changes occurring regularly. This is mainly due to unchecked 

anthropogenic activities happening in the name of development. Riverine fishery is 

livelihood of many and also fish diversity of any region has great significance in 

environmental assessment of that region. The present research work was carried out to 

assess the fish diversity at Vaitarna River flowing in Wada Taluka region of Palghar 

district in Maharashtra. For the present study river water analysis of six villages and its 

fish diversity was accounted in context to the developments in the area such as industries, 

warehouses, etc. The finding of the study revealed that the quality of the river water is 

affected due to establishment of industries on the river bank and least attention of the 

authorities and non-adherence of the policies by the industries to compulsorily treat 

effluents. The fish fauna study unfolded the depleting conditions, as the survey conducted 

in the fish market and among fishermen community revealed disappearance of many 

species and deteriorating quality of existing species. Only four species were identified and 

among this Actinopterygii was a major class of fish observed. Overall study revealed that 

Fish diversity along this region was less in comparison to previous years. Study of this 

nature is important for restoration of water bodies and revival of fish diversity and 

improving livelihood of poor fisherman community in the rural region. 
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important groups of vertebrates influencing 

life in various ways. Fish plays an important 

role as it is not only useful for food but also be 

used in recreation and biological control. The 

Thane district (Now divided into two districts 

Thane and Palghar) alone shares about 23.6% 

of the total fish landing from Maharashtra. 

Today rivers are heavily exploited and are 

among the most threatened ecosystems. Hence 

it is necessary to carefully asses the diversity 

status in these ecosystems. Present study deals 

mainly with diversity of fishes along Vaitarna 

River. 

 

Materials and Methods 

 

Vaitarna River was visited from 2
nd

January 

2018 to 16
th

 January 2018. The fishes were 

collected by local fishermen by using different 

type of nets e.g. Cast net, hand net, purse seine 

and gill nets.  

 

Analysis of catch was done Analysis of catch 

was done. The fishes caught were examined 

for their colour or spots present on their body 

and recorded on the field. The species were 

ascertained on the basis of various 

morphometric characters with the help of Day 

(1888). This region has not assessed for any 

ecological study before. Hence, it is chosen to 

assess fish diversity. 

 

Results and Discussion 

 

The fish diversity at Vaitarna River from 

Wada was studied from 2
nd

January 2018 to 

16
th

 January 2018. The present study has 

revealed that there are about 4 fish species 

were observed during the span of two weeks 

of study. These 4 species were belonging to 

major class. Actinopterygii and only one 

species belong to Malacostraca. The quantity 

of fish has decreased compare to the previous 

year data with current year data due to the 

industrial setup and development at the bank 

of the river. This has led to the depletion of 

aquatic fauna and quality and quantity of the 

fish. The livelihood of fisherman is under 

threat in this area. 

 

The water quality monitoring in this area is 

performed in order to determine the quality of 

water. Various parameters are analysed in the 

laboratory and 8 parameters are tested at field 

level. All these tasks recorded are utilized for 

preparing these report. This data is considered 

in order to specify the quality of water at each 

location. This also helps to determine the 

pollution level or concentration in each source 

of water at each station. The growing 

industries and release of effluents has led to 

contamination of water in this area which is 

analysed and noted below. 

 

Study reveals that in recent period there is 

growing industrialization and other 

developments in Wada taluka of Palghar 

district in Maharashtra, India. Due to the 

development and several anthropogenic 

activities there is huge scarcity of water and 

available water is getting polluted, which is 

mainly due to failure of system with respect to 

water management and conservation 

initiatives. Vaitarana River which flow from 

Nashik district towards Palghar district in 

Maharashtra passes through Wada taluka. The 

banks of river and its tributaries in Wada 

region is getting polluted and almost dried in 

many areas. Water quality deterioration is 

evident from the physio-chemical analysis as 

shown in the findings of the water sample 

collected of the area (Fig. 1) water quality is 

deteriorating in this area. pH of the water is 

turning acidic. Hardness level of the water is 

also increased, as the physio-chemical 

parameter of water is affected. It has been 

reported by Chatterjee (2017) that the upper 

stretches of Vaitarna are clean but in lower 

stretches it's polluted due to untreated 

industrial and civic waste. All this have 

resulted in low fish production and fish catch 

in Wada Taluka. 
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Previous status of fish in the river 

 

 
 

Current status of fish in the river 
 

 

Sr.   Class     Order     Family   Genus and   Local   

No             species   Name   

1   Malaco     Decapoda     Penaridae   Fenneropenarusindius   Kolambi   

  straca                

                
2   Actinop     Cypriniformes 

 

    Cyprinidae   Gibelion catla   Catla   

  tery gii                 

                
3   Actinop     Peruformes     cinadae   Tilapia spramani   Tialapia   

  terygii               

                
4   Actinop     Siluriformes     Clariidae   C. yariepinees   Mangur   

  terygii               

                
  

Sr.   Class   Order   Family   Genus and   Local   

No         species   Name   

1   Actinopterygii   Siluriformes   Clariidae   C.   Mangur   

        yariepinees     
            

2   Actinopterygii   Perciformes   Percidae   Percinae   Rani   

        perca     
  

3   Actinopterygii     Anguliformes    Congridae Congromura      Vaam  

naandgo   
  

4   Malacostraca     Decapoda     Penaridae     Fenneropen     Kolambi       

              arusindius           
                        

5   Actinopterygii     Cyprin iformes     Cyprinidae     Gibelion catla     Catla       

                         
                        

6   Actinopterygii     Cypriniformes     Cyprinida     Labeoninae     Rohu       

              rohita           
                        

7   Actinopterygii     Peruformes     cinadae     Tilapia     Tialapia       

              spramani           
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Water analysis report 

 

Sr.  Parameters Bedrock Karizma  Enrich Residential 
No   Factory Steel  Factory area 

    Factory    

1  pH 6.89 5.67 6.7 7.62 

2  Hardness 193 278 116 45 

3  DO 0.12 0.56 0.1165 6.3 

4  CO2 16 31 20 11 

5  Nitrate 0.016 0.02 0.02 0.01 

6  Temperature 24.23 24.66 20 23.5 

7  Alkalinity 125 193 178 97 

8  TDS 78.3 69.3  53.3 46 
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Fig.1 Physio-chemical analysis of effluents from factories on river banks and water sample 

collected from catchment area 

 

 
 

This led to the low income of the fisherman 

due to which they are involved in non-fishing 

activity. Thus to increase fish catch and fish 

production, for improving the livelihood of 

fisherman following recommendation are 

suggested: 

 

Proper implementation of Government policy. 

 

Introduction and training of new techniques in 

fishing should be provided to fisherman. 

 

Industrial set up should be allowed with 

proper sewage treatment plant. 

 

Continuous monitoring of Vaitarna River and 

its stream by NGO’s, Government authorities 

with the help of students will help to create 

awareness in the community. 

 

Such initiative will increase fish production in 

the Vaitarna River and its stream which will 

generate a good income to fishermen for 

upgrading their livelihood. 
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ABSTRACT

Heavy metal is very essential micronutrient which is required for mangrove growth but excess amount of
these nutrients may adversely affect the mangrove growth and its functioning. Mangroves and their
sediments act as natural sinker for heavy metals because they highly sequester such metals from tidal
waters, anthropogenic pollution, mining activity and industrial waste. Dahisar creek sediment contains
large quantity of heavy metals concentration due to discharge of anthropogenic pollutions. Seasonal
observation shows that, heavy metal concentrations was highest in post monsoon season followed by
monsoon and was lowest in the pre monsoon season. Mangrove roots act as barrier for metal translocation
as well as carbon sequestration. Hence the study shows seasonal heavy metal pollution level affect the
mangrove plant and its sequestration capacity. Avicennia marina, a dominant mangrove species inhabiting
in Dahisar creek of Mumbai region as well as it is more sturdy species in mangrove community with
respect to pollution. CHNS analyzer was used for estimation of total carbon sequestration in mangrove
plant. Subsequently sediment heavy metals pollution was assessed and results are correlated with mangrove
carbon sequestration, to understand its impact & severity on mangrove and its carbon sequestration capacity.
Overall finding demonstrates that Dahisar creek mangrove absorbs and accumulates higher quantities of
heavy metals and it is shown significant correlation with carbon sequestration capacity.

Key words : Dahisar creek, Heavy metal pollution, Carbon sequestration, Correlation

Introduction

Coastal areas are largely affected by different an-
thropogenic pollutions, i.e. domestic sewage, oil
spilling, agricultural and industrial waste. These
pollutants are the major sources of heavy metal pol-
lution. Heavy metals are mainly released into the
environment from earth crust, metal smelting, refin-
ing industries, scrap metal, plastic and rubber indus-
tries. Metal pollution create more serious  environ-
mental problem because of their non degradable
nature. It is also difficult to remove them completely
from the environment once they enter into it.

Coastal area is the suitable place for mangrove
growth therefore this ecosystem is extremely ex-
posed to heavy metal pollutants from various
sources. Some heavy metals act as an essential nutri-
ent for mangrove plants on other hand some are
toxic as well. Many studies have shown that heavy
metals toxicity, bio-accumulation capacity and per-
sistence are creating serious issue for mangrove eco-
system (Harbison, 1986; Lacerda,  1993; Mackey,
1995; Tam, 1996; and Clark, 1998).

Heavy metals concentration within mangrove
sediments is increasing every year as a result of pol-
lution and activities caused by developmental
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growth and urbanization (Basamba, 2010;
Agoramoorthy 2008). Its high concentrations are a
major threat to mangrove biodiversity because of
their persistence and toxicity. Heavy metals are
transported in mangrove plants by water or wind to
coastal areas, where they can be deposited in sedi-
ment. This sediment can transfer the heavy metal
pollutions to the mangrove tree and plant tissues
(Mackey, 1995; MacFarlane, 2003; Defew, 2005).
Mangrove has the capability to absorb and store
heavy metals in its sediment, because of the physico-
chemical properties of these sediment (Mackey et al.,
1995). Therefore sediment is a good indicator of
heavy metal concentration (Tam et al., 2000). Dahisar
creek study site is suffered by heavy metal pollution
because many types of pollutants are regularly dis-
charged into water body. This study reveals that,
seasonal variation of heavy metal concentration
along the study site and its correlation with man-
grove (Avicennia marina) carbon sequestration.

Materials and Methods

Sediment sampling was carried out in pre monsoon
(April to May), monsoon (July to August) and post
monsoon (November to December) seasons from
three different locations around the study site. Metal
shovel was used to collect sediment samples at 5 - 20
cm depths. Subsequently collected samples were
analyzed for heavy metals, i.e Aluminum (Al),
Chromium (Cr), Manganese (Mn), Iron (Fe), and
Zinc (Zn). All these parameters were measured on a
Perkin Elmer (Analyst 300/600) and Atomic Ab-
sorption Spectrometry (AAs). Seasonal mangrove
samples & methods were selected in such a way to
achieve our objective as stated above. The boal bio-
mass allometric equation was used to estimation of
mangrove biomass.

This equation provides acceptable estimation of
stem plus branch volume. To estimate of carbon se-

questration, average sized and aged mangrove
samples were collected randomly as well as CHNS
analyser instrument was used for the estimation of
total carbon percent (%). Further to above result,
Pearson correlation method were use to understand
heavy metal impacts, severity & relationships with
mangrove carbon sequestration.

Results

Seasonal sediment sampling was carried out from
three different locations around the Dahisar creek
study site, moreover seasonal comparison of heavy
metal concentration is given in Table 1.

Manganese (Mn) is constructive for mangrove
growth but its high concentration is harmful as well.
As per seasonal observations, Manganese shows
high concentration than any other heavy metals.
Higher concentration of Manganese was recorded in
the post monsoon season, i.e 767 (749 ± 791) μg/g.
Geology of the Mumbai region consists of basalt
rock due to this Aluminium (Al) and Iron (Fe) con-
centration was found on higher side. During assess-
ment these heavy metals concentration was found in
the range of 4.5 to 4.9 %. and 5.8 to 7.3 % respec-
tively. Major source of Chromium in the water body
due to electroplating, tanning industries and anthro-
pogenic pressure. Study site coastal area faces lots of
anthropogenic pressure which is also one of the
sources for Cr pollution. Thus seasonal chromium
concentration was found in the range of 229 to 260
μg/g. Zinc concentration is never in short supply in
aquatic sediment. Dahisar creek study sites Zinc
(Zn) concentration was (396 to 431 μg/g), which is
higher side. High zinc concentration accumulating
in mangrove leaves which may affect photosynthe-
sis process. Seasonal observation shows that the
heavy metal concentrations was highest in post
monsoon (winter season) season followed by mon-
soon and was lowest in the pre monsoon (summer

Table 1. Seasonal heavy metal analysis results – Dahisar creek

No. Parameter Units Pre monsoon Monsoon Post monsoon
(April -May)  (July to Aug.)  (Nov. to Dec.)

1 Al (Aluminium) (%) 4.5 (4.1 ± 5.1) 4.6 (4.2 ± 4.9) 4.9 (4.7 ± 5.2)
2 Cr (chromium) (μg/g) 229 (216 ± 247) 237 (220 ± 252) 260 (241 ± 284)
3 Mn (Manganese) (μg/g) 758 (742 ± 782) 729 (651 ± 792) 767 (749 ± 791)
4 Fe (Iron) (%) 5.8 (5.4 ± 6.2) 6.3 (61 ± 66) 7.3 (6.9 ± 7.7)
5 Zn (Zinc) (μg/g) 426 (411 ± 443) 431 (417 ± 443) 396 (387 ± 405)
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season). Heavy metal concentration is directly corre-
lated to mangrove growth. Consequently the ob-
served heavy metal concentration is high and it is
harmful to mangrove growth and functioning.

Carbon sequestration

Dahisar creek seasonal carbon sequestration results
are given in the Table 2 and graphical carbon se-
questration is shown in Fig. 1.

Table 2. Seasonal mangrove carbon sequestration – Dahisar creek

Stn. Pre monsoon Monsoon Post monsoon
Biomass Carbon Biomass Carbon Biomass Carbon

(kg.)  sequestration (kg.) sequestration  (kg.) sequestration
(%)   (%)   (%)

T1 46.801 42.28 50.267 41.00 55.169 39.37
T2 22.885 41.21 25.160 41.39 29.392 39.78
T3 23.407 41.75 26.890 41.19 30.703 39.57
T4 14.852 40.60 18.012 40.73 20.967 40.04
T5 26.190 41.75 30.656 39.95 33.432 38.34
T6 30.943 40.58 33.468 39.28 36.506 37.98
T7 41.835 40.77 47.822 40.18 38.63 38.63
T8 51.482 40.43 53.371 39.94 38.08 38.08
T9 78.441 40.55 86.120 38.76 90.141 38.21
T10 28.517 40.43 31.946 39.79 34.037 38.69
Avg. 36.53 40.99 40.37 39.94 43.52 38.74

dried biomass was recorded (46.80 kg). Subse-
quently mangrove carbon sequestration was lowest
in transect no. T6, i.e. (37.98 %) and its dried biom-
ass was recorded (36.50 kg). Van Noordwijik (1997)
reported that carbon stock in the mangrove forest
depend upon different species and biomass. Subse-
quently above results also shows that high dried
biomass records high carbon sequestration because
it has direct correlation between these two variables.

Heavy metals and mangrove carbon sequestration
correlation matrix

The heavy metal and mangrove carbon sequestra-
tion correlation coefficient study was carried out to
identify the impact, severity between these two vari-
ables. Dahisar creek heavy metal assessment and its
correlation study were measured in three seasons
(i.e. Pre monsoon, Monsoon and Post monsoon). The
detail finding and results are shown in the Table 3 &
and graphical comparison is shown in Fig. 2.

Mangrove plants have specific adaptation sys-
tem, so they respond in different way in different
heavy metal concentration. Seasonal observation
shows that, study site aluminium concentration is
significantly correlated with mangrove carbon se-
questration, i.e. (r = - 0.981 & r = - 0.960) in pre mon-
soon and monsoon respectively. Chromium is one of
the heavy metal which is important for plant growth
but its high concentration will affect the mangrove
growth as well. However it shows high significant
(positive and negative) correlation (r = 0.968, r = -
0.941 & r = - 0.767) in all three seasons. Manganese
(Mn) is very commonly found in natural water and

Fig. 1. Dahisar creek mangrove carbon sequestration in
selected transects

Carbon sequestration study was completed in pre
monsoon, monsoon and post monsoon seasons.
Study site seasonal observation shows that, percent-
age of carbon sequestration was highest in pre-mon-
soon, i.e. 40.43 % to 42.28 % and average was re-
corded 40.99 %. Monsoon carbon sequestration
range was 38.76 % to 41.39 % and average was
39.94%. Least carbon sequestration was recorded in
post-monsoon, i.e. 38.08 % to 40.04 and average was
38.74%). Out of ten transects mangrove carbon se-
questration was highest in T1, i.e. (42.28 %) and its
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coastal sediment. Study site correlation matrix
shows, manganese has a high significant positive
correlated with mangrove carbon sequestration, i.e.
(r = 0.976, r = 0.181 & r = 0. 953). Thus its high con-
centration may probably affect on mangrove carbon
sequestration process. Iron is one of the micronutri-
ent which is essential for mangrove growth and
functioning but its high concentration is harmful to

this ecosystem. However correlation matrix shows
iron has a high significant negative correlation, i.e. (r
= - 0.970, r = - 0.917 & r = - 0.866) in pre monsoon,
monsoon and post monsoon respectively. Zinc con-
centration is never in short supply in aquatic sedi-
ment. It is essential micronutrients required in me-
tabolism in mangrove plant (Shaw, 1990). As per
correlation matrix report, zinc correlation shows

Table 3. Heavy metal &mangrove carbon sequestration correlation matrix

No. Heavy metal Pre monsoon Monsoon Post monsoon
carbon seq. carbon seq.carbon seq.

1 Al (Aluminium) 0.981 -0.960 -0.114
2 Cr (Chromium) 0.968 -0.941 -0.767
3 Mn (Manganese) 0.976 0.181 0.953
4 Fe (Iron) -0.970 -0.917 -0.866
5 Zn (Zinc) 0.899 0.737 -0.866

Fig. 2. Graphical comparisons of heavy metal & carbon sequestration correlation
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high significant positive and negative correlation i.e.
(r = 0.899, r = 0.737 and r = - 0.866) in pre monsoon,
monsoon and post monsoon respectively. Hence in-
crease in zinc concentration definitely affect respira-
tion and growth rate of mangrove ecosystem.

Discussion

Dahisar creek study site is polluted due to continu-
ous increase of heavy metal levels in the sediment.
These metals are bio-accumulating in mangrove
plant and they are likely to affect their growth, func-
tioning and metabolism activity. Heavy metal excess
amount may show some adverse effect on man-
groves (Lovelock, 2009). Study site seasonal obser-
vation shows that monsoon heavy metal concentra-
tion was high than pre monsoon. It is due to increase
in land runoffs and influx of metal rich water in the
sediments giving rise to elevated metal levels. Sub-
sequently post monsoon heavy metal concentration
level is little higher than monsoon, wherein all metal
rich water is stored or settled in coastal sediment.
On other hand seasonal carbon sequestration analy-
sis results shows that, mangrove carbon sequestra-
tion was highest in pre-monsoon, followed by mon-
soon and least in post-monsoon season. It means
these metal concentrations may affect the mangrove
plant and its carbon sequestration capacity. A corre-
lation study was carried out to understand its im-
pact & severity on mangrove carbon sequestration.
According to correlation results, study site heavy
metal concentration show significant correlation
with mangrove carbon sequestration. It means man-
grove carbon sequestration is significantly affected
whenever these heavy metals increase or decrease.
Avicennia marina has a greater tolerance and accu-
mulative properties to numerous metals than any
other mangrove species (Mac Farlane, 2002), But,
this study revel that such a natural fighter against
pollution is constantly being affected by the rising
level of metal pollution.
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ABSTRACT

Mangrove ecosystem is strongly bound to the coastal environment which survives and flourishes in good
quality of water and within its tolerance level. This ecosystem is very sensitive to water pollution and it has
direct relationship with mangrove functioning. Minor changes in water quality can cause noticeable mortality
and severe damage of mangroves ecosystem. However its mortality is the best indicator of global warming,
climate change and severity of water pollution. The pilot study was conducted in Mithi river mangrove site
which is constantly facing small industrial effluent, domestic sewage and solid waste which is major cause
of pollution. As a result study site water quality is intensely polluted and it is seriously affecting mangrove
growth and its sequestration capacity. Avicennia marina is one of the most dominant mangrove species in
study site therefore it was selected for the assessment. Consequently CHNS instrument was used for
estimation of total carbon. Pearson correlation matrix were use to understand water pollution impact and
severity on mangrove sequestration. This study reveals that Mithiriver is highly polluted and this pollution
definitely affects mangrove growth, quality and functioning.

Key words : Carbon sequestration,  Water pollution, Avicennia marina, Correlation study.

Introduction

Global warming is one of the serious problems in
the present scenario which shows negative impact
on environment. Mangrove helps in sequestration of
carbon and reducing greenhouse gases from the at-
mosphere. Mangrove is a productive ecosystem and
its play an important role in the carbon cycle. It re-
moves CO2 from the atmosphere and stores it as car-
bon in plant and soil. Mangroves have the highest
net productivity of carbon of any natural ecosystem
therefore it is also called as carbon factory (Feb. 2007
issue of National Geographic). Water quality is re-
flecting study site existing pollution status
(Bhaware Budharatna et al., 2013). The Mumbai and
adjacent marine environment is intensely polluted

and heavily pressurized by various anthropogenic
interference. Pollution has affected the physico-
chemical characteristics of water as well as dis-
turbed coastal mangrove habitat. Water pollution
has direct relationship with mangrove growth and
functioning so changes in water quality can damage
of mangroves ecosystem (Pravin and Snehal, 2015).
Mangrove ecosystem is well flourishing in some
special physicochemical characteristics. They are not
only influenced by chemical and physical conditions
of their environment, but they also help to create
those conditions by themselves (Kjerfve, 1997 -99).
Subsequently other environmental factors like tem-
perature, salinity and rainfall are important key de-
terminants that have a strong influence over the
growth, survival and distribution of mangroves
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(Blasco, 1984). Mangroveand water samples were
collected from Mithiriver. These water bodies are
treated like an open drain by the citizens, due to this
reason water quality is contaminated and pollution
levels has reached an alarming stage (NEERI-2011,
MPCB Report 2004). This pollution may threat to
mangrove ecosystem therefore it is essential to check
in scientific manner.

Materials and Methods

Seasonal mangrove sampling was done from se-
lected quadrant; each quadrant dimension contains
10m x 10m area. Total 10 quadrants were plotted
and its selection depends on the vegetation type
(dense and sparse). The boal biomass allometric
equation formula is used (Ravindranath and
Ostwald 2008) to calculate the fresh above and be-
low ground biomass. This equation is based on
breast height diameter (DBH) and tree height (H)
which provides acceptable estimation of stem plus
branch volume. Mature mangrove plant was chosen

from selected transect and approx.100 g of fresh
weight of each component (leaves, stem and roots)
was measured for further analysis. The CHNS
analyser instrument was used for estimation of total
carbon percent (%) in samples. Water samples were
collected from pre-decided locations and period.
Seasonal water analysis study was conducted for
comparison and measures typical behaviour of
some parameter over the period. The water samples
were collected in 1 liter pre-cleaned glass/plastic
bottles. Highly unstable parameters were measured
on site and remaining samples were analysis within
the stipulated time period with APHA standard
methods.

Results

Mithi river seasonal carbon sequestration results are
given in the Table 1, 2 & 3. and graphical carbon se-
questration is shown in Figure 1.

Carbon sequestration in the mangrove forest de-
pends on geographical location, mangrove species

Table 1. Mithi river - Pre monsoon mangrove biomass and carbon sequestration

No. Sample Tran.1 Tran.2 Tran.3 Tran.4 Tran.5 Tran.6 Tran.7 Tran.8 Tran.9 Tran.10 Avg.

1 Mangrove dried 41.835 26.957 22.279 52.046 15.162 23.407 19.803 9.505 38.679 14.826 26.449
biomass (kg.)

2 Mangrove carbon 44.64 44.74 44.69 44.54 44.03 43.99 44.21 44.28 44.18 44.29 44.32
sequestration (%)

3 Mangrove carbon 18.675 12.060 9.956 23.181 6.675 10.296 8.754 4.208 17.088 6.566 11.722
sequestration (kg.)

Table 2. Mithi river - Monsoon mangrove biomass and carbon sequestration

No. Sample Tran.1 Tran.2 Tran.3 Tran.4 Tran.5 Tran.6 Tran.7 Tran.8 Tran.9 Tran.10 Avg.

 1 Mangrove dried 45.198 29.450 25.654 54.128 17.791 17.791 24.602 11.804 45.198 17.884 28.950
biomass (kg.)

2 Mangrove carbon 44.64 43.47 44.05 44.34 42.74 42.44 43.41 42.76 43.17 42.69 43.43
sequestration (%)

3 Mangrove carbon 20.176 12.801 11.300 24.000 7.603 7.550 10.679 5.047 19.511 7.634 12.572
sequestration (kg.)

Table 3. Mithi river - Post monsoon mangrove biomass and carbon sequestration

No. Sample Tran.1 Tran.2 Tran.3 Tran.4 Tran.5 Tran.6 Tran.7 Tran.8 Tran.9 Tran.10 Avg.

1 Mangrove dried 46.067 33.493 28.034 56.210 19.660 19.660 25.746 13.646 49.609 19.308 31.143
biomass (kg.)

2 Mangrove carbon 40.71 40.43 40.57 40.36 40.01 39.50 39.69 40.13 39.25 39.26 39.99
sequestration (%)

3 Mangrove carbon 18.753 13.541 11.373 22.686 7.865 7.765 10.218 5.476 19.471 7.580 12.454
sequestration (kg.)
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and their biomass. Mithi river mangrove biomass
(tree height and girth at breast level) was calculated
which varies as per age of plantation. As per survey
mangrove biomass was recorded in the range of 9.50
kg to 56.21 kg. This observed biomass was used for
determination of mangrove carbon sequestration.
The seasonal mangrove carbon sequestration was
recorded highest in fourth transect, i.e. (23.18, 24.00
& 22.68 kg) and its dried biomass was recorded
(52.04, 54.12 & 56.21 kg) in pre-monsoon, monsoon
and post monsoon respectively. Subsequently low-
est carbon sequestration was recorded in eighth
transact, i.e. (4.20, 5.04 & 5.47 kg) and its dried bio-
mass was recorded (9.50, 11.80 & 13.64 kg) in differ-
ent seasons. The above results shows that Mithi
river seasonal carbon sequestration ratio was high-
est in pre-monsoon (44.32 %), followed by monsoon

(43.43 %), and least in post-monsoon (39.99 %) re-
spectively. Environmental factors are important key
determinants that have a strong influence on the
growth, survival and distribution of mangroves
(Blasco1984). However, pollution severely affects
mangrove growth and its sequestration capacity
(Kadam, 1992).

Seasonal water qualityassessment

Mithi river detailed seasonal comparison of water
physicochemical parameter are given in Table 4.

Study areas seasonal highest temperature was
recorded in pre monsoon (32oC), followed by mon-
soon (27oC) and least inpost monsoon season (29°C)
respectively. Observed temperature was within lim-
its therefore it is favorable to mangrove growth and
its sequestration capacity. Seasonal water pH was in

Table 4. Seasonal comparison of water analysis results

Sr. Parameter Unit Mithiriver
No. Pre monsoon Monsoon Post monsoon

(2015) (2014) (2014)

1 pH - 7.3 7.0 7.5
2 Temperature (°C) 32 27 29.0
3 Salinity ppt 21.3 17.8 20.0
4 DO mg/l 2.8 4.3 2.5
5 COD mg/l 150.2 104.3 17.9
6 BOD mg/l 31.5 19.0 1.0
7 Silicate mg/l 6.87 7.21 7.3
8 Ammonium µmol/l 122.8 106.2 134.0
9 Nitrite µmol/l 0.7 0.4 0.6
10 Phosphate µmol/l 19.38 15.8 16.7

Fig. 1. Mithi river mangrove carbon sequestration in selected transects
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the range of 7.0 to 7.5, i.e. neutral. This pH was con-
structive for mangrove growth, because water pH is
directly correlated with growth of mangrove seed-
ling. Mithi river study site affected by tidal activity
hence its water salinity is high throughout the year.
The highest salinity was found in pre monsoon sea-
son (21.3 ppt), and the least in monsoon (17.8 ppt).
Salinity plays a vital role in the distribution of spe-
cies, their productivity and growth of mangrove for-
ests. Consequently mangrove high salinity reduces
leaf area, increases leaf sap osmotic pressure. Water
dissolved oxygen level is very poor, i.e. 2.8, 4.3 and
2.5 mg/L in pre monsoon, monsoon and post mon-
soon respectively. Low DO is probably due to high
organic load contributed by sewage or decomposed
garbage of the study site. Seasonal BOD concentra-
tion was higher than standards, it shows that, Mithi
river water body is highly polluted and this kind of
water is not favourable for mangrove ecosystem.
The highest COD was recorded in pre monsoon sea-
son (150.2 mg/L) and the leas in post monsoon (17.9
mg/L) respectively. Observed COD values were un-
predictable because there is no linear pattern to be
seen in seasonal observations. Water analysis report
shows that, Mithi river water consist highest concen-
tration of Ammonia and Nitrite. The ammonia sea-
sonal concentration was higher than acceptable lim-
its, i.e. 122.8, 106.2 and 134.0 µmol/L. respectively.
Its high concentration has been found toxic to fish
and aquatic life. Overall result shows that, majority
of water parameters are not within limit throughout
the year.

Water quality and mangrove carbon sequestration
correlation matrix

Mithi river seasonal water and mangrove carbon se-
questration correlation matrix comparison are given
in Table 5 and graphical comparison is shown in the
Fig. 2.

Mithi river water physiochemical parameters and
mangrove carbon sequestration correlation study
was carried out to define a relationship between two
variables and their connections. Correlation study
shows temperature has significant (negative and
positive) correlation, i.e. (r = - 0.559 and r = - 0.653)
(r = 0.838) in pre monsoon, post monsoon and mon-
soon season respectively. Study site pH concentra-
tion is significant negatively correlated with man-
grove carbon sequestration. The correlation range
was (r = - 0.467, r = - 0.604 & r = - 0. 698) respec-
tively. It means mangrove carbon sequestration is
significantly affected, when water pH level fluctu-
ates (increases or decreases). Salinity is significant
parameter for mangrove growth and its sequestra-
tion. Water salinity has positively low significant to
high significant correlation (r = 0.324, r = 0.687 & r =
0.746) in pre monsoon and post monsoon respec-
tively. Study site water DO concentration level is
very poor, which is not suitable for mangrove
growth. A similar observation was recorded in
MPCB Mithi river Survey report. Correlation matrix
study also prove that, DO concentration has (posi-
tive and negative) high significantly correlation (r =
0.870 & r = 0.880) (r = 0.494) with mangrove carbon
sequestration during all seasons. Nutrients are use-
ful for mangrove growth, but its high concentration
is harmful as well. Correlation matrix shows nitrite
has significant negative correlation with mangrove
carbon and the correlation range is (r = - 0.102, r = -
0.534 & r = - 0. 801). However Phosphate also have
negative significant correlation, i.e. (r = - 0.159, r = -
0.565 & r = - 0.476) in pre monsoon, monsoon & post
monsoon respectively. So study site carbon seques-
tration significantly affected whenever nutrient con-
centration level increases than acceptable limit.
Overall observations prove that, water pollution
have a significant correlation with mangrove carbon
sequestration.

Table 5. Mithi river water and mangrove carbon sequestration correlation matrix

No. Water Parameters Pre monsoon
Carbon Monsooncarbon Post monsooncarbon

sequestration sequestration sequestration

1 Temperature -0.559 0.838 -0.653
2 pH -0.467 -0.604 -0.698
3 Salinity 0.324 0.687 0.746
4 DO 0.870 0.880 0.494
5 Nitrite -0.102 -0.534 -0.801
6 Phosphate -0.159 -0.565 -0.476
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Discussion

Mangrove ecosystem is very sensitive to water pol-
lution because it is affects mangrove growth, repro-
duction, sequestration capacity and other function-
ing. Study site water temperature was within limits,
because high temperature reduces the photosyn-
thetic capacity of mangrove (Andrews et al., l984).

Moreover Field (1995) says that, if temperatures ex-
ceed 35 °C mangrove root structures, seedling estab-
lishment and photosynthesis will all be negatively
affected. Water pH is very crucial parameter for
mangrove growth Sivasankaramoorthy (2012).
Sample water pH was constructive for mangrove
growth. Joshi and Ghosein (2003) also mentioned
that 7.5 pH is optimum for M. Avicennia. Seasonal

Fig. 2. Graphical comparison of water &mangrove carbon sequestration correlation
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water salinity was within limits, low salinity is al-
ways favourable for primary production of man-
grove (Clough, l984), and consequently mangrove
vegetation grows more luxuriant in lower salinities
(Kathiresan et al., 1996). The dissolved oxygen in
between 4–5 mg (L-1) is considered to be good for
biotic diversity (Park et al., 1996) while concentra-
tions below 2 mg (L-1) represent the hypoxic condi-
tion (Zimmerman and Canuel, 2000). Seasonal water
DO level was not within the limits. A similar obser-
vation was recorded in MPCB Mithi River Survey
report (July, 2004). Study site BOD concentration
was very high due to the inflow of wastewater and
land discharge from nearby areas. Zingde and Desai
(1980) and Sabnis (1984) also reported very high
BOD concentration in this region. Sample water
shows highest ammonia and nitrites concentration
throughout the year. Its high concentration affects
the mangrove leaves, which reduces the carbon se-
questration capacity as well. Therefore study site
water body are highly polluted and this kind of
water is not favourable for mangrove growth and its
carbon sequestration. Correlation study is defined as
a relationship between two variables. As per sea-
sonal observation, it is prove that Mithi river water
quality is highly polluted. Subsequently, most of the
water physicochemical parameter (Temperature,
pH, Salinity, DO, COD & BOD) shows significant
positive and negative correlation with mangrove
carbon sequestration. It means mangrove carbon
sequestration is significantly affected whenever this
parameter is fluctuating (increases or decreases).
Avicennia marina was the dominant species which
was found throughout the site because it shows
greatest adaptation to extremely dry environment
(Macnae, 1968). Study site mangrove density, diver-
sity and quality are differs, therefore Avicennia spe-
cies present within same locality may have different
biomass, which shows different carbon sequestra-
tion capacity. Seasonal carbon sequestration results
reveal that Mithiriver mangrove carbon sequestra-
tion was highest in pre-monsoon, followed by mon-
soon and least in post-monsoon season. It is due to
seasonal variations in water physicochemical pa-
rameters. Consequently correlation study shows
that, Water pollution has a significant correlation
with mangrove carbon sequestration.
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