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Abstract: Introduction: These vital components of cognitive, 
behavioural, and emotional well-being states to mental health. 
Public universities mostly stress on students because of 
financial constraints (Shafiq S, & et al., 2020). The purpose of 
this investigation was to find out the gender differences on 
mental health (MH) in the college students.    
Method: 130 participants perusing their degree courses in 
Arts in various colleges of Cuttack and Bhubaneswar of 
Odisha, India. To find out the significance mean variance 
among the groups t-test was considered.  
Result and Discussion: The analysing data reveals that the 
Positive self-evaluation (P>0.05), perception of reality 
(P>0.05), integration of personality (P<0.05), autonomy 
(P<0.05), oriented attitude (P<0.05), and environmental 
mastery (P<0.05). The result revealed that male students are 
differing from female college students such as integration of 
personality, autonomy, group oriented attitude and 
environmental mastery. However, in case of positive self-
evaluation and perception of reality the result is found to be 
insignificant.  
Conclusion: It is concluded that the male college students are 
not differing from female college students with regard to 
positive self-evaluation (PSE) and perception of reality (PSE). 
Furthermore, concluded that the male college students are 
differing from female college students such as; integration of 
personality (IP), Autonomy dimension of MH, group 
oriented attitude and case of environmental mastery.   
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Introduction 

Mental health (MH) is the combination of psychological, emotional, 
and social wellbeing. MH facilitates for better stress management and 
making choices in different situations. MH is a common term to describe 
individual relate to opportunities and demands in the life. According to 
(WHO, 2004) MH is the state of happiness in which the person’s 
understands his or her own abilities. Moreover, MH is strong pillar for the 
community at large in maintaining in effective well-being (Kumar et al., 
2013). MH provides a better health for day to day functioning in life 
(Macaskill, 2013; Mey & Yin, 2015). Studies conducted by (Bangale & 
Patnam, 2014; Fernando, 2019) showed significant differences between both 
the genders in personality of good integration, fair-positive-self- evaluation, 
and attitude of group oriented. Morab et al., 2014, indicated insignificant 
results among the groups relation to (MH), (PSE), (IP) and (EM). Sharma 
(1995) investigated gender and stream wise B.Ed. students on the selected 
variables of MH and overall MH. Result revealed insignificant differences in 
the six components of MH and overall MH for B.Ed. students. According 
to (Arnett, 2000) College going students frequently join full time job. As per 
the National college health risk behaviour survey held by the centre for 
disease control and  Prevention during the year 1995 it is found that 9.5% of 
students stated that  they had extremely considered trying to suicide and 
1.5% of students had mentioned that they had attempted  (Kisch et al., 
2005). Study conducted by (Blanco et al., 2008) found that mental health 
problems are common between college students. According to (Vaillant, 
2012), the cultural and traditional values do shape how MH and mental 
illness are conceptualized across contexts. 

According to (Eisenberg et al., 2013) survey conducted on 14,175 
U.S. students regarding the prevalence and correlated of MH problems had 
shown that the importance of positive screens score 17.3 % for depression, 
the percentage for panic disorder was 4.1% and, for generalized anxiety was 
7.0%.  

Research Studies conducted by (Pedrelli et al., 2015) revealed that 
becoming familiar with problems characteristic of the developmental stage 
and students would be able to better serve them.  

According to (Auerbach et al, 2018) a rise and severity of mental 
problems among the students in the recent times around the globe.  

Studies conducted by (Shafiq et al, 2020) revealed that public 
universities students are mostly in stressed because of financial disaster. 
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Moreover, private Universities students having mentally stress because of 
uncertainties of online classes and payment of high tuition fees.  

Objective   

To find out and compare MH of male and female students.   

Method 

Sample Size 

One hundred and thirty college students (Male=60, Female=70, ages 
were 18 to 25 years) continuing their degree courses in Arts in different 
colleges of Cuttack and Bhubaneswar, Odisha, India.  

Significance   

Nowadays, globally all college students irrespective of their gender 
are facing mental health debacles due to the present situation and many 
other factors such as academic pressure, peer pressure, time management, 
examination pressure, financial burdens, career and physical inactivity. 
Taking into account the present situation the investigator aimed to study the 
mental health of the participant’s which reveals the mental health condition 
and to recommend suggestions to the college students to overcome the 
issues related to their MH. 

(MH) Inventory  

MH inventory prepared by (Jagdish & Srivastava, 1983). Items 
comprises 56 in inventory and each rated on a 4-point rating scale ranging 
from always to never with a score of 1 to 4. Inventory comprises of six 
dimensions such as;  

1. Positive self-evaluation - (PSE) 
2. Perception of reality- (PR) 
3. Integration of personality - (IP)  
4. Autonomy-(A)  
5. Group Oriented Attitude – (GOA)  
6. Environmental Mastery (IM) 
Moreover, high score indicates good (MH) and low score indicates 

poor (MH). The reliability coefficients of different dimensions of MH 
inventory were found 0.70 and above.   
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Procedure 

Students were informed to come after the college hours in the 
evening to take part in this study. The questionnaires were distributed to the 
students and questionnaires were in dual version i.e. Hindi and English. 
After attempting the questions completely received by the testers and data 
was recorded carefully.      

Methodology table  

Variables  Details of the selected variables  

Independent 
(GENDER) 

Male and Female  

Dependent 
(M H)  Positive self-evaluation  

 Perception of reality  

 Integration of personality autonomy  

 Group oriented attitudes  

 Environment mastery  

Source: Authors' own conception 

Analysis and Results  

The below tables had shown the analysis of data pertaining to this 
study. Below tables gives the outcomes of MH among the groups by mean, 
standard deviation and P-Value.  

 
TABLE1, shows the mean difference and P -value among the groups with regard 

to positive self-evaluation 

 
Group  N Mean  SD P-Value  

Males  60 24.71 3.45  P> 0.05 

Females  70 25.75 3.42 

DF= 128 

Source: Authors' own conception 

The above Table-1 had shown the mean of the groups on positive 
self-evaluation. The mean of both genders are found to be (24.71) and 
(25.75). The SD of the male and female college students are found to be 
(3.45) and (3.52) respectively. P-Value that is found to be in significant at 
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0.05 significance level. It means male athletes are not differing from female 
college students in positive self-evaluation. 

 
TABLE2, shows the mean and P-value of female and male students with regard to 

perception of reality 
 

Group  N Mean  SD P-Value  

Males  60  19.95 3.00 P> 0.05 

Females  70 20.10 3.45 

DF= 128 
Source: Authors' own conception 
 

Table-2 had shown the significance of mean of the groups on 
perception of reality. The mean of the male and female college students 
found to be (19.95) and (20.10). The SD of the male and female college 
students is found to be (3.00) and (3.45). The P-value, which is found to be 
insignificant at 0.05 significance level. It means male college students are not 
differing from female college students in perception of reality. 

 
TABLE 3, shows the mean values and P-value among the groups with regard to 

the integration of personality 
 

Group  N Mean SD P-Value 

Males  60 31.50 4.02 P< 0.05 

Females  70 29.79 3.99 
DF= 128 
Source: Authors' own conception 

Table-3 had shown significance of mean of the groups on 
integration of personality. The mean of the male and female college students 
are found to be (31.50) and (29.79). The SD of the male athletes and female 
college students are found to be (4.02) and (3.99) respectively. The P-value is 
significant at 0.05 significance level. It means male athletes are differing 
from female in integration of personality. 

 
TABLE 4, shows the mean and P-value of boys and girls regard to autonomy 

 

Group  N Mean  SD P-Value  

Males  60 14.98 3.12 P< 0.05 

Females  70 13.89 2.81 
DF= 128, P<.05 
Source: Authors' own conception 
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Table-4 had shown mean of the groups on Autonomy. The mean of 
the male and female college students are found to be (14.98) and (13.89). 
The SD of the male and female college students are found to be (3.12) and 
(2.81) respectively. The P-value which is found to be significant at 0.05 
significance level. It means male college students are significantly differing 
from female athletes in positive self-evaluation. 

 
TABE-5, shows the mean and P-value with regard to group oriented attitudes 

among the groups 
 

Group  N Mean SD P-Value  

Males  60 26.12 3.53 P< 0.05 

Females  70 24.89 3.38 
DF= 128 
Source: Authors' own conception 
 

The above table-5, had shown the mean of both the groups on 
group-oriented attitude. The mean of the male and female college students 
are found to be (26.12) and (24.89). The SD of the male athletes and female 
college athletes is found to be (3.53) and (3.38) respectively. The P-value that 
is found to be significant at 0.05 significance level. It means male college 
students are differing from female college students on group-oriented 
attitude.  

 
TABLE 6, shows the mean and P-value of environmental mastery among the 

selected groups 
 

Group  N Mean  SD P-Value  

Males  60 25.83 3.73 P<0.05 

Females  70 24.14 3.87 
DF= 128 
Source: Authors' own conception 
 

Table-6 had shown the mean of both the groups on environmental 
mastery. The mean of the male athletes and female college students are 
found to be (25.83) and (24.14). The SD of the male and female college 
students are found to be (3.73) and (3.87) respectively. The P-value which is 
found to be significant at 0.05 significance level. It means male college 
students are differing from female college students on environmental 
mastery. 
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Graph -1 
 

 
Source: Authors' own conception 

 
The above graph shows the mean differences among the males and 

females participants with regard to (PSE), (PR), (IP), (A), (GOA) and (IM)   

Discussion  

MH inventory-scale was administered to 130 college students to 
collect the data. Moreover, ‘t’-test was used to find out the significance 
differences on different dimensions of MH such as positive self-evaluation 
(PSE), perception of reality (PR), integration of personality (IP), Autonomy 
(A), Group Oriented Attitude (GOA), and Environmental Mastery (IM), 
among male and female college students.  

On positive self evaluation (PSE), male college students are not 
differing from female college students. On the other hand in perception of 
reality (PSE), male college students are not differing from female college 
students. Both the groups found to have similar perception of reality. 
Furthermore, both the groups found to be perception free form need 
distortion, absence of excessive fantasy and a broad out-look with regard to 
globe. In integration of personality (IP), male college students are differing 
from female students. The males found to have more integration of 
personality compared to female students.  

The result showed that in Autonomy dimension of mental health, 
male are differing from female college students. Male students are found to 
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have more autonomy compared to female college students, since male 
students do not depend on others and rely on themselves.  

As a result of which male college students are found to have more 
autonomy compared to female college students. 

From the result it is showed that in group oriented attitude, male 
college students are differing from female college students. Male students 
found to have more in group-oriented attitude compared to the female 
college students, because male students get more opportunity to collaborate 
as compared to the female college students. In case of environmental 
mastery, it is found that male college students are differing from female 
college students. Male college students are found to be more in 
environmental mastery compared to female college students. The result 
could be because male college students have the capability to work, play, and 
have the experience to handle the given responsibilities.  

Conclusion  

The below points is concluded from the present study;  
• On positive self-evaluation (PSE), male college students are not 

differing from female college students. 
• In perception of reality (PSE), male college students are not 

differing from female college students. 
• In integration of personality (IP) male college students are differing 

from female college students. 
• In Autonomy dimension of mental health, male are differing from 

female college students. 
• In group oriented attitude, male college students are differing from 

female college students. 
• In case of environmental mastery, it is found that male college 

students are differing from female college students. 

Recommendation 

• It is recommended to include physical activities in the daily 
schedule of the college students. 

• Soft skill training modules to be introduced to the college students 
alone with their daily schedule. 

• It is advised to give exposure to the college students for 
psychological counselling sessions by the professional. 

• Supportive and enriched academic environment to be created for 
the mental health development of the college students. 
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• Further comparative research on mental health can be done taking 
different age group of college students in to consideration. 
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URBANIZATION IN INDIA: THE WAY AHEAD 

Srinibas Barik 

-~ 
· :.( . ., Ur6anisation is a univer.fal phenomenon. The' demographic transition from rural to urban centres 

'.!\-. :r ·.~ brought in its fold more risks than opportunities. Alarmingly spreading 'slums, pafpably 
. ::·: poor sewerage disposal system, traffic logjam, inundated cities during monsoons, inadequate 

,:~ ' :· transportation facilities are some issues that have exposed the Achilles heel of urban administration 
;• :· :~"-- ;,, India. Recent steps in mission mode at the union and slate levels in the country are expected to 
. , ,-..:: \ MW aome of the daunting problems. As urbanisation here is still a starter (only 3 J per cent as against 

,'1f!'JJ': ·•· · IO or 90 per cent in the USA or UK), urban administration has to prepare itself for an uphill task. 
r:,i•; .· : .; Ke, Won:u: Urbanisation, agglomeration, census. slum, Gurujam, infrastructure . 
... • I 

"" . ...... . . 
. f,::li-.Urbani7.ation has remained one of the ill-

.. . · challenges in India. The arrival of 
, · ·-:;~ial countries in different parts of the 
.. . · t during the 17th/18th centuries can be 

· . : , • as the harbinger of urbanization in this 
.r'"~ of the world. The accessible coastal places and 
· ·~ji,.i ±i'C;alty vibrant conglomerations like Calcutta, 

., y Madras, Delhi because of the frequenting and 
~"<- . ence of -yested interests understandably went 
",_ adding to their existence demographically as well 
~ , .... 
~ ~ spatially. The first municipal corporation came up 
:J• Bombay in 1888 after the passing of the Municipal 

Caq,oration Act 1888 and thereafter at Madras and 
;; .. Olk:uua.1 By the time India attained independence, 
~ lien, were hardly 14 percent of its population who 

··.t:·-s to be associated with urban locations. There 
),-• ,, -.- . . . 
., -~ was no concerted effort at the administrative level 

~_{:~ during the pre or (immediately. ~fter) the 
. ,'· •.,.a-independence period to address urban issues in 
i Wa seriously. ·Urbanization in India can arguably 
::1c· described as the byproduct of failed regional .. ,,,... , 

•::.' ,-ming. Despite the fact that local self-government 
;.' ·. • a concept of administrative improvement was 

,. Jo 

.r ,.,., illlroduced in the later part of the I~ century ( 1982), 
~ . 
,:::: aies of llDY type were left to themselves to grow up 

·; f l,ereft of any planned administrative inter\'ention. 
~?!;~:· . 
I,. 

i•:..~ · · · • The status quoist and apathetic attitude of the 
~!' 'colonial outsiden and the Indians' iraexperience 
'}t • iD urban affairs were gradually replac-ed by the 
· : introduction of planning in India since the 1950s. 
~ Although the different Five Years Plans (the first being 
. -~' 1952-57), attempted in some way or the ,,ther to deal 
• • with urbanization in India, it was not until 1992 when 

the 74111 Constitution Amendment Act was passed in 
the Indian Parliament which attempted to give a new 
direction to urban management in the country. 

A synoptic view on urbanization in India 
suggests that it has been a slow process-the percentage 
of the urbanized moving from 13.86% in 1941 to 31 % 
at the time of Census 2011. In gross terms, there are 
nearly 3 77 million Indians who are now inhabiting the 
different urban centres in the country. Compared with 
some other developing countries in terms of extent of 
urbanizaiton - China (45%), Indonesia (54%), Mexico 
(78%), Brazil (87%)2, India is convincingly quite far 
behind. The decadal growth rate of urbanization in 
India shows a declining trend barring on_ly during the 
period 1971-81 (with growth rate 3.79%) which was 
slightly higher than 2.32% (quring 1951-61 ), 3.09% 
(1981-91), or 2.75% (1991-2001) . 

Comparison between the last two censuses 
(2001 and 2011) throws light on the nature of growth 
of urban centres in India. The number of towns stood 
at 7935 as per census 2011, which was an increase 
of about 2774 over the last census (2001). The 
classification of urban centres in India is important 
as they have been differentiated from each other on 
the basis of certain attributes. Before that a general 
gradual increase in the number of urban centers over 
a period of time is discernible. The number of urban 
centres in India in 1971 was 3126 which went upto 
nearly 8000 in 2011 . Besides the growth in the number 
of urban centers, the growth of population in such 
places bas also gone on the· rise. Data analysis over 
U1e period 1>f the last seven decades hints at a general 
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tr Fr' , .......... • ofmt,u population .......... tl .... ndan when coapered 
_. .. • bzll --- But the ~le 

to 2 billion over the next 2S years. ~e _num~ of mega cities (with population over 10 m1lhon) II also assumed to rise from 19 in 2007 to 27 in 202S!. 
.... II .... •11• bMlllHH in mt,u population As the developing countries of the world arc Ill Illa•._ .......... that in connection with relatively late in witnessing urbanization, they are • Ml.I A t P'• nil la huae implications for not adequately prepared to address the ~mpli_ca~ 111.tm .. na,,,,. ;of· iDfnllruclure and other challenges that urbanization usually bnngs ID ttl -- tr• fold. Cities throughout the world have tended to ,...._.,.._populatiaa in India bu aone be congested, polluted, energy inten.siv~, ridden If._ ls.II,-.- in 1941 to 3U6 per cent · by crime, corruption, poverty and are difficult to 111 I a• ■1111 r mt made in Cemm 1011. It ii ·manage.The cost of investment in infrastructure bu .. W.. living in urban ould been enonnous. Mega cities of the world are now »•Ill• •II.. areu w huooing headlm' es due to un-...t..nted_ traffic jams. 
111i .._ - .._ by 1030, martdna an increase _.. t,.__, .. . f!l .._. • .._ within the coming one-and- The Indian counterparts are not far behind in terml llllf •._ .._. Tbe a1ll'mina rile in the 10ta1 of the urban woes that come in intermittent doses. In ..,._ fll pt ... in India which is .expected to late July 2016, there was 15km long traffic jam very ,. .. ooillllly It the top by replacina China. would aptly described by the press as 'Gurujam'. referrina to ·•t1u11) Impact tbe concentration in urban pockets. the 110torious_ traffic jam that took place in Gurugram, .,._ ..... ecoaomy of the country would also thci upcoming urban agglomeration previously known ..._.. cit I' la 1be mincl of the people which have . as Gurgaon which is adjacent to the Indian national al•._ 1liDdiced in:more and more of them beini · · capital'. The notoriety of the national capital of India ---•...tllutinclinedtotirbinlivinguthelatter ·is well known all over the world for its dangerous n-.-alively lbeld of their rural counterparts in levels of air pollution. Just recently the educational • atlalatructunl and oda facilities. · institutions in the city were ordered to be closed 

D..- the lict tbll urblDiation does have II .. a■ k; f uh• well u ncptive, on society 
61 ·w O I ·•• from rural to Ulban bu been a uilleaal k While countries like Singapoi-e, II k. MGMCO and Nauru are the most urbanized, 'I\Wad ad Tobago, Burundi, Papua New Guinea, Upada. Malawi etc. are known to be the least . urblDized countriel in the world. The UK with almost 90 per cent of ita population being urbanized and still ·aoinl at 0.5% rate of urbanization is believed to be the 
&nt urbanized country. Another well known member, the US, ii estimated to be urbanized upto 82 per cent of ita population with i rate of urbanization of t ;3 per 
cent 

4
• Acrou all these varieties of states it bu been observed that the people's bias in favour of the urban bu been dominant 

The Population Reference Bureau 2010 puts th.at ~ half of the world'• population lived in citi.es m 2010. By 2030, the share of such people 'could be 
UJ>:'O ~ ~ cent The growth in urbanization would brina m ,ts fold the already complicated issue of ~ of alums. CARE (Cooperative for American Relief Everywhe~) (2006) estima~s that the number . of slum dwcllen " expected to double from 1 biUion 

-

tor days together as the pollution level was quite alarming. 
} 

Lancet. the acclaimed international journal, reported that in 201S, 2:5 million deaths in India were due to air, water and other types of pollution, 
air pollution being responsible for nearly 1.81 million 
deaths and water pollution for 0.64 million deaths. 
The state of Global Air (SAG) Report. 2017, another 
international report records death due to air pollution in India at a figure less than Lancet's by 700000 . Such variance in the reports of the two intematiooally 
acclaimed sources has come to the rescue of India's 
Ministry of Environment and Forests (MoEF) bosses 
who have promptly dc~ribed them as misleading. 
The SGA 2017 report puts the deaths due to air 
Pollution _in India at 1090400 while the same for china 

. is 1108100: Comparatively, Lancet reported that India 
accounted for 28 percent of the 9 million deaths world 
wide in 2015 that were due to pollution7• 

In a measure of Air Quality Index (AQI) in New 
Delhi, it was severe at 426 in 2016 wbereu in 201S 
it wu very poor at J27 and 326 in 2017, which is slightly better. This little improvement is credited 
to the Supreme Court restriction on the sale and use 
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of crackers on the day ofDiwali (19 October 2017). 
How unfortunate is it that it is always some out- side 
intervention either from the Supreme Court of from 
the administration that the people of this country 
would come to some reluctant agreement (to abide 
by some restriction) event if it happens to be a social 
hara-kiri ldisguiscd as some foolish amusement ! 

Come monsoon every year, the vitals of our 
urban planning are laid bare to all. In July 2005, 
Mumbai came to a standstill. received nearly 944 mm 
rainfall in 24 hours and left at least 273 dead. In the 
following year in 2006, flooding in Mumbai claimed 
182 lives. Heavy rains in Chennai during October
December 201 S left at least 100 dead and the damages 
were estimated worth Rs.20,000 er. Bangalore and 
Hyderabad experienced severe water logging during 
July 20161• In Bangalore, 5 lakes burst leaving vast 
areas inaundated. During the last monsoon in Mumbai 

~i ' . · the tragic incident of a doctor getting sucked in my a 
·; ... open manhole on a heavily flooded street in Mumbai t'.':. · could be the most tragic testimony to our civic 

· · management. 
;';•,..: 1 

\'· The exorbitant cost of sustainable urbanization r:, an be puged from just one aspect of the multi
' ,i pn,oged challenges that are thrown in particularly 
: :, ill connection with urban management in the 

', Developing countries. AB per the UN High Level 
,: Panel on Financing for development 2001, the cost 
'. 6m for the modest slum,improvement target under > 6e MDGs {Millennium Development Goals) was 
· about S 4 billion per year. For overall 'infrastructure i' ,..S. in ~e developing countries, the investment 

~• -...eu..:nts may amount at perscnt to as much as 
·! ~ SllO billion a year. · 

Urbanization is often viewed as a negative trend 
'wi6 many poor people moving to cities in search 
fl work. In some cues the unsuccessful end up in 
.. .terworld, living hand-to-mouth in dangerous 

far from family support with problems such as 
and unhygienic living spaces, higher costs, 

159 

affected communities adversely as have already been 
witnessed in cities like Shanghai, Jakarta, Mexico 
City during the 1990s. 

Negative effects of urbanization shol,tld not mean 
that they are natural and irreversible. Rath~ they are 
more reflective of the human apathy and callousness 
in dealing with the challenge effectively. Rudy 
Giuliani and his team could exemplarily deal with a 
c.atastrophic human em~ency during 9/119, River 
Thames could be brought back from the dead due to 
human intervention which sixty YCllfll ago (in l 957) 
was one of the most polluted rivers in the world10, 
The ills of urbanization wherever they appear C-8 
be averted decisively by collective human effort. No 
single powerful authority or government can succeed 
unless the mass of people realize the gravity of the 
problem and come up to play their part in solving that 
problem. 

The positive aspects of urbanization can be 
known from the fact that now-a-days urban centera 
have been found to be engines of economic growth. 
The, Central Statistical Office {CSO) ill India bu 
found out from its estimates over a period of some 
years that urban share of GDP in the country bas 
increased from 37.7 per cent in 1970-71 to 52 per cent 
in 2004-05. The mid-term appraisal of the Eleventh 
Plan in India projected the urban share of GDP at 62-
\i3 percent in 2009-10. 

CIGIDlllUtes and often more crime and pollution 
prevalent. That is why the UN warned that 

It has also been realized that, urbanization will 
be central to India's strategy for achieving faster and 
more inclusive growth because agglomeration and 
densification of economic activities {and habitations) 
in urban conglomerations stimulates economic 
efficiencies and provides more opportunities for 
earning livelyhoods. The avenues for entrepreneurship 
and employment are also accompanied with 
urbanization. Recently it has been understood that 
urbanization has direct impact on growth potential of 
the country's economy. Rural-urban linkages have to 
be increased so that the growth in the urban economy 
will also help in accelerating growth in the rural 
sector. 

wbo live in slums suffer u much as the rural 

IIIIDcta of mbanization on the environment have 
._ found to be disturbing. The lou of wild 
.... change, increased air pollution have 

The High Powered Expert Committee {HPEC) 
undu die chairmanship of Dr. Jaber Judge Ahluwalia. 
constituted by the Ministry of Urban Development 
for estimating the investment requirements for urban 
infrastructure services bas observed that the fortunes 
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et .. llricNhunl MCtor are cNCially linked to the - ■ which pow1h ln the industry and service• 
NOlar unfoldl. People llvlna In rural areas have 
IIIIIICI tappln& the opportunitic1 that citle1 provide 
b employmtnt, entrepreneurial, opportunities and 
.._.loa, Growth ln urbanlzatlon al110 Induce• 
powdl la demand for rood Item, other than VI......, mllk, ~Ill etc. Thl1 leadl lo Investment, 
Ill tnfrlltrueture, loal1llc1, proce11ln1 and packaging 
ln nnl-end peri-urban areu. Thus the rural 1ector 
111o blneftta from 1ood manaaemcnt or neighboring 
lll1'ln oonalomentlona. 

\'llllaefetdlllallldla. 

In the matter or urbll\b.&tion, the objective 
of the Tw9lfth Plan aptly capture, the e1scntials -

. .._, more inclusive and more 1ustainablc arowth. 
UdMaizl&ion 1bould be pidcd towards inclusive, 
equitable and 1uatai111ble arowth of towns and cities 
with proper civic amenilic1. Ideal urbanization would 
en■ure 1111& towns and citica arc free from 1lums 
and provide adequate opportunities for productive 
employment and a . docent quality of life to all 
inhabitants includina the poor. The 1mart citie1 would 
increuin1ly complete for investment nationally and 
internationally. For this, citie1 must provide world 
clu1 lnfrutructure and ■crvicc1 at affordable costs 
to aive a competitive edge to the economic activities 
they undertake. 

Cltie■ 1hould be able to provide basic 
■crvicc1 to mipnt workers, other vulnerable aecti6n8 
,of IIOCicty includina women and children. The future 
renewal of our citie1 1hould facilitate transition from 
'informality' of large number of workers towards 
. more fonnal livelihoods in line with their aspirations. 
They lhould addrc11 vario111 vulnerabilities including 
rc1idcntial, occupational and social vulnerabilities, 
UIOCiated with urban poverty. People should be 
brou&ht to the heart of the urban agenda for-deciding 
the vi1ion of their city, and for choosing the process 

The Indian Journal of Political Sclentt 

for a better quality of life. Citiuns _s~~uld be pro~ 
of their cities and take respons1b1hty for thc&r 
cleanliness, safety and ho11pitality. Cities shoul~ _be 
,nvironmcntally 11u11tainablc. future growth of cities 
should be consistent with cities' natural cu-lowmcnts 
and the economic potential of the of the region in 
which they arc situated. All cities should be efficient 
in using available resources particularly energy, wa~ 
and land. Indian cities should also preserve their 
cultural and historical heritage and should benefit 
fr.om the tourism potenti,al of their heritage and natural 
endowments 11 • · 

What 11 'Urban' 7 

On the basis of different, parameters adopted 
in defining ' Urban', persons and institutions .,pf 
importance have attempted to define the concept 
In different ways. The World Development Report 
(2009), as elaborated by Uchida and Nelson, defin~s 
'Urban' as all settlements above a certain minimum 
population size and minimum certain travel time by 
road. 

The Organsation of Economic Cooperation 
and Development (OECD) approach seems more 
elaborate than the WDR approach. The OECD 
methodology consists of three main steps: 

i) identifying contiguous or highly interconnected 
densely inhabited urban cores, 

ii) grouping these into functional areas; 

iii) defining the 'hinterland' of the functional urban 
area. The population size cut offs (50,000. or 
100000) depending on the country and also the 
population density cut offs ( l 000 or 1500 people/ 
sq. km) to define the urban cores and then selects 
those areas from 9hich more than 15 percent of 
workers commute to the core as hinterlands12• 

• 

· of reachina that 1oal. All citizens must have acceas to 
basic 1ervices of clean water, ■anitatloq, ■cwage, solid 
wute management urban roads, safe and affordable 
public transport 1y1tem, affordable ho111in1, and a 
clean and healthy environmen\. BesidcJ creating 
opportunitict for gainful employment cities should 
also be ablo lo meet the rising upirations of people 

The UN Population Division on the basis of 
censuses in different countries has taken factors like 
population size, population density type of eco~omic 
activity, physical characteristics, level of infrastNCture 
etc. while attempting to define 'urban•. On the basis 
of population siEc, a majority of countries (about 100) 
use the minimum population threshold as criterion of 
defining 'Urban'. 

".a.,t,•: ... ~ 
. ·--~•a· •---•·-.-. -- ---. -.--- -.--.· •. -iiiiiiii----iiiiiiiiiiiiiiiiiii ..... -----
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There are a few countries which use population 

f . "tr u the threshold for defining 'Urban'. While 

J:,I pcnonalaq. km bu been found to be the lowe,t 

la 6c c:alegory (followed in countries like Germany), 

UIOpenom/ sq. km. bu been found to be the highest 

1"'1•· :II are applicable in countries like China. 

Anocber approach defines an 'Urban' area u 

repon swrounding a city. Most inhabitants of 

areu have non-agricultural jobs:' Urban areu 

,cnerally developed meaning there ii a deosity 

structures such as houses, commercial 

.... .., roads, bridges, railways etc: Urban area 

can refer to towm. cities, and suburbs. 

1111,an area includel the city itself as well u the 

· g areas',. This can be better understood 

contrasted with rural areas. Rural areas, often 

'the country' have low population density 

large amount of undeveloped land. Usually, 

difference between the urban and rural areu is 

But in developed countries like Japan such 

tiation is less clear. In the countries like the 

example, settlements with 2SOO inhabitants 

are defined u urban. But in Japan. which is 
densely populated than the US, settlements 

000 people or more are considered as Utban. 

Tbe Indian approach to define 'Urban' is well 
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explained in the Census 20 l t . An urban area can be 

defined as. 

(i) all places with a municipality, corporation, 

cantonment board or notified town area 
committee etc; 

(ii) all other places which satisfy the following 

criteria: 

(a) a minimum population of 5000 

(b) at least 75 percent of the male main working 

population engaged in non-agricultural pursuits. 

.,.,. 
(c) a density of population of at least 400 persons 

per sq. km. 

°Ole towns under category (ii) are known as 

census towns. These were identified on the basis 

of Census 2001 data. Some other concepts in 

COMcction with wbansation in India and elaborated 

in the Census 200 l arc: Urban Agglomeration: An 

Urban agglomeration is a continuous urban spread 

constituting a town and its adjoining outgrowths 

(00), or two or more physically contiguous lowna 

together with or without ou1growths of such towns. 

An Urban Agglomeration must consist of at least a 

statutory town and its total population (i.e. all the 

const~tucnls put together) should not be less than 

20,000 as per Cemus 200 I. 

Outgrowth (00): An outgrowth is a viable 

unit such as a village or a hamlet or an enumeration 

block made up of such village or hamlet and clearly 

identifiable in terms of its boundaries and location. 

Some of the examples are railway colony, univenity 

campus, port area, military camp etc. which have 

come up near a statutory town outside its statutory 

limits but within the revenue limits of a village 

contiguous to the town. 

According to Census 2011, there are 7935 towns 

in the country. The number of towns has increased 

by 2774 since the last Census. Many of these towns 

are part of UAI and the rest are independent towns. 

~ total number of UAs/ towns which constitutes the 

urban frame is 6166 in the country14
• The following 

is a concise sketch of facts about the extent of 

utbaoizatioo in India. 
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•11 · rbe • die aMMmeat of people from 
1lllll II ... --. ICCOldiac io lbe UN. A process 
'61 •w «popielwoa iD a pll1icular ~ 
- .. '9 --a.ad .. arlw-izarion. In I sligbtly 
M • • · •• lde•"◄i-Ja ca refer to the 
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._ -.albnl to mbm forms of work, • change 
ii IOCill ielecioNbq,.. wl important modificaliom in 
family life• • u 

011 the basis of the avenge growth rate of 
wbeeiutioo in India, u shown earlier, the noticeable 
trend ii a slowing down of UJbanmtion. But the 
abeolutc incrcuc in urban population bas been 
biper than that in cue of the rural population. The 
decliains trend bu also reversed during 2001-2011 . 
Urban c:eala'I in the country have gone up to 8000 in 
2011 that wac 5161 in 2001 and 3126 in 1971. Rural
Urban miption being a world-wide pbenomenon, it 
ii atimeted dial about 70 percent of the population 
would be living in cities by 20SO. India world need 
about SOO new cities to ac<:0mmodate the inftux by 

then. 

Tbe ladiaa Journal or PoUdcal Sdtnct 

importance of renewed and reinvigorated attention lo 

urbanization in Odisha bas increa.std C\'Cf since the 
capital city of the sate was ranked No. I in a list of 20 
cities that were selected oo different parameters to be 
taken up IS sman cities by the national govcmment1

• . 

This is clearly a case of jubilation for the government 
IS •·ell u the people of the state. But opportunities 
and risks come in tandem, risk of only managing the 

city in focus and forgetting the pm-urban or other . 
emerging towns. Urbanization to be sustainable 
the administration bas to take a centrifugal not a 
centripetal approach. 

The Housing and Urban Development 
Department (HUDD) of the state of Odisha bas taken 

up as objectives: 

(i) improving urban planning and governance for 
effective enforcement of plans, rules, efficient 
urban management and service dcli,.·c-ry; 

(ii) facilitating reforms and interventions to improve 
financial base of ULBs and better citiz.en 
interface in service delivery; 

(iit) enhancing service standards, transparency, 

accountability and simplifying process for 
· grievance redrcssal . 

(iv) encouraging PPP projects for infrastructure 
development. urban transport and solid waste 
management; 

(v) shnn development and rehabilitation and 
effectively implementing housing schemes for 
EWS, MIG, UG; 

(vi) implementing programs for skill development 
and urban poverty reduction; 

(vii) encouraging innovation in urban management; 

(viii)creation and maintenance of urban infrastructure, 
sewerage, solid waste management, storm water 
drainage, urban transport and other amcnities11• 

The Citizen Charter of the dq,artment (HUDD) 

Odisba bu got 16.68 pen:ent of its population 
urbumd u against 31 .16 percent urbaniz.ed in India. 
h must not be a cause of complacency or relaution for 
bodl the nalional as well u the state governments. 1be 

states that ')>roper and planned growth of cities and 
towns across the state v,ith adequate infrastructure, 
amenities and services provided lo the citizens" 
lbrough the ULBs and para-statal agencies. Efficient 
management and delivery of civic services, affordable 
housing, safe drinking water, sanitation including solid 
waste management, storm water drainage, ~-crage, 
roads. public transport., creation of livelihood 
opportunities by accepting economic growth of cities 
and towns add building capacity of urban poor are 
some other policy statement highlights. 
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The trtnd1 of urbanization ln Odl■ha can be understood from the following table. 
Deccooial 
Population Growth 
in Percent 

Census Total No. Total Urban 
Year ofTownA Po ulatlon Po ulatiott Percent 
1941 29 13769880 412528 3.00 30.03 
1951 39 14645946 594070 4.06 44.01 
1961 62 17548846 1109650 6.32 86.79 1971 81 21944615 1845395 8.41 66.30 1981 108 26370271 3110287 11.79 68.54 1991 124 31655736 4234983 13.38 36.16 . 
2001 138 36706920 5496318 14:97 29.78 2011 223. 41947358 6996124 16.68 

Source: Rural -Urban Distribution of Orissa, Census of India 2001. 

The challenges of Urbanization cannot be cfrectively addressed without sound financial aDocation and expenditure. A glance at the : . apenditure of the Housing and Urban Development ~. l)q,lrtment of the state reveals that there has been a ;. : aeady increase over the past which is obvious. The ;. . lladgeted amount for 2017-18 bas been R.s.4478ct, as 

One of the glaring inadequacies in the nature of water supply. As per Census 2011, 70.6 per cent of urban population in India is covered by individual connections (91 percent in China, 86 in S.Africa, 80 in Brazil). Duration of water supply in Indian cities ranges from l to 6 hours (24 hours in Brazil and China. • ·; apinst that in 2016-17 which was R.s3357cr, thus the ,;, dln&e in allocation being a 34.3 per cent increase ~ 9'er tbe past". Based on the recommendations of the ; ... Fmance Commission and the 4111 State Finance ·o-,,,•,.~on, R.s.3Slcr. and Rsl117cr. respectively · · been earmarked to be transferred to the ULBs of ·• lllle. The department-wise expenditure for 2017-11.clbc Housing and Urban Development Department ~ 1hal the administrative expenses {Rs.570.4Scr), 
expenditure (Rs.2439.24cr) and the from the state (Rs.1467.91cr.) together 111!11-ed to a total expenditure of Rs4477.60cr. To ~ such response by the govemment(s) can MIiie_ •· we in fulftlling the requirements of the smart ,+-Dmaes ia only a matter or time. The SCEWC . . City Expo World Congress) states that the . . 6e lllban centers in general ahould be able "to · promote and support innovative solutions 

lbatcan potentially change citizens' livea D-•• efficiency, generating business and qllllify of life"lO. 

.nr...rw Delivery: 

22 in Vietnam). Per capita supply of water in Indian cities tanges from 37 lpcpd (liter per capita per day) to 298 lpcpd for a limited duration (while Paris supplies 1 SO lpcpd continuously and Mexico 171 lpcpd for 21 hn per day). Most Indian cities do not have metering for residential water coooections. Seventy per cent of water leakages occur from consumer connections and due to malfunctioning of water meters. Non-revenue water (NRW) accounts for SO per cent of water production (compared with S per unit in Singapore). 

Sanitation is in an appallingly neglected state. According to estimates, 4861 towns and cities do not have even a partial sewerage network. As per Census 2011, about 13 per cent of urban households do not have access to any fonn of latrine facility and defecate in the open; 37 per cent of urban households are connected with open drainage and 18 percent are not connected at all.~ per CPCB (Central Population Control Board) 2009 report, only about 20 percent of sewage generated was treated before disposal in 

ii ~y anr doubt regarding the woefully 
9IIYICe delivery in India's urban centers. 

• Class I cities and Class 11 towns. About 11 SOOOMT of municipal solid waste is generated daily in the country according to the CPCB 2005 report. Scientific disposal of the waste generated is almost non-existent in the country. 
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11111, I I 1111 .,- ii • poor pcrfonner 
la 11111. I KIE J8 b oaly 27 per cent of urban 

1 •~•c• 1rJ. Share of public transport Oeet 
ap11 ,._._,,percent in l 9S l to 1.1 percent 
laaLII-. tlly 20 out of BS Indian cities with a 
CC t1Cn AS llillion bid bus services. Expansion 
fll .. 11•1a,, ia CIWina purchasing power of 
........... OCJll1ributed lo utromical arowth in 
... r9':idlt ~ gonpaq the streets and 
• d i .. Ila ia lhe cities. 

Afli1Mlh'lln:1ma.nwblnceoten bu remained 
a & 11ad .._ not only for the urban poor but 
11111 .... lllillcle dlll. lleal estate prices have gone 
__. ,- lllala of IDOlt Indiana. The Technical 
0 t C zlllP BaeimadoD ?!Housing Shortage projects 
.. 111111 .... of dwelling units in urban areas in 
2112 ID be MIily ll. 78 million units. The projected 
._ popalllioll in IDdia ii 94.98 million in 2012. As 
... 6il. 6e number of dwelliDa unita sanctioned 
... JNNIJlM (Jawabarlal Nehru National Urban 
I d tfinia) ia 1 year million period waa 1.6 
.-.. --. -If 1hw cball•pa a _not tackled 
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Empowering and extending the term of 
the Mayor was another recommendation of 
the committee. Eminence of elected bodies in 
decision-making is a pre-requisite for participatory 
development process. The heads of the elected bodies 
should be adequately empowered. For the objective 
of single point accountability the Mayor should be 
executive head of the city. In a metropolitan area 
the Mayor of the largest ULB should be the chair 
of the metropolitan planning committee. Whether a 
Mayor-in-Council or an Executive Mayor system 
should be in place, has to be determined by local 
conditions. In either case the tenure should be of 
S Yeart, The executive head of the city should be 
able to run an efficient system of delivering urban 
services in a manner which harnesses agglomeration 
economies, minimizes congestion rliseconomies and 
creates a socio-economic environment that attracts 
investment and generates livelihoods while adhering 
to· the constitutional requirements of a duly elected 
legislative body, the third tier of government 
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Go_.,,,,,,,,, of India Vol.11, p. J 18 . 

Strateu fer Urballllatloa: 

The Wier Judge Ahluwalia-led HPEC have made 
101DC recommendation& in this regard. Convergence 

3. 

4. 

5. 

at the central government level has been one of 6. 

them. 1n India, the Minisuy of Urban Devel~ent 1. 
and that of Housing and Urban Poverty Alleviation 8. 

have been found to be operating separately. Merger 9. 

of such departments can decisively improve JO. 
effectiveness and efficiency of urban management in 

JJ . 
lDdia. Coordination between the allied ministries or 
departments at the central a well as state levels would 11

· 

also ensure better results in urban development. 1 J. 

www.11rbanoduha.go11.in/ (JS-11-101 7) 

www.1,kgrap/t.co.llk I (1J-JJ-20 I 7) 

AMI%, P.C and Linn. J.F., An Agenda for RU«rrelt °" 
UrbanlsallOlf In ~loping COllnlries (l,np:llwww.brooJilnp. 
edw>raea,r:I,>/ (11-11-2017) 

li11p1:llln.ti,n,sofindJa.collll (08-11-1011) 

TM 1l-, of India (Bh11baneswar) (11-1~1017) 

IIIIP3:l/111.llmuojindla.coml (08-IJ-2017) 

WWW,tlY'imu.COlff> 2007/0911l>polUic& (U-ll-1011) 

www.bbc.com>eanh>&lory>20JJJJJ (U-ll-1017). 

op.ell (SI.No.2) 

www.worldbant0tJ>&w1aillObl«Uies (l~JJ-WJ7) 

li11p:llwww.llali0110lgqraphlc.o,11/e1t1.yclop,dja/llT~ 
(17-1~2017) 

The committee recommended the setting up of 
an independent utility regulator at the state level to 
moni10r ICl'Vice levels and adjudicate disputes related 
lo delivery and pricing of services. The regulator 
would facilitate transparency by regular publication 
of ICrVicc l~cl benchmaru, and help set the vision 
~theULBa. 

14. ce11111&iNha.go11. i11>dola.Jilu> india1 (2'>-ll-1011) 

15. hl1p1:llwww. wllsoncnier.OIJ> &ii•> Ji/n (15-11-101 1) 

16. www.11Mltlndll.OOM>ur1lc4, 14017175 (19-JJ-17) 

17. op.cu. (SI. No.J) 

18. www.pnindlu,OfJ> llplOOtb>~ (01-11-1011) 

19. ,linanc-..odi.slw.gov. ,,.>A1111ual_lh,Jp, (01-JJ.JOJ 1) 

10. lutp:lflll.1-.~"°"' (01-11-1011) 

11. op.ell. (SI. No. 1) \ \ 
" \.i .... j . 
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,/ DE\Ff:LOPMENT-DISPLACEMENT PARADOX: 

~ J , THE ODISHA EXPERIENCE 

/ 
/ 

/,. 

1k clilcvur1e on development is often beset by 

lbc pndu or displacement. Though development is 

consll1ICd as something positive and desirable (Bel

ha. 2011). the movement upward of the cnlire social 

system (Myrdal, 1974), displacement conflicts have 

come up as its inevitable and inescapable outcome. 

Development projects which avow the upliftment 

of poor or marginalized people have ironically con

sumed huge acres of land used by common people, 

thereby displacing people from their habitat. Michael 

M. Cemea (1996) states "The forced displacement of 

populations caused by many infrastructural develop

ment programmes epitomizes one category of disrup

tive changes that may occur as by-products of eco

nomic growth". 

The development paradigm considers mega pro

jects and large dams inevitable for development. The 

acquisition of land and Common Property Resources 

(CPR) for large projects in the remote corners of the 

country adversely affects the life and challenges the 

livelihoods of the people (Behera, 2012). Apart from 

the cost of displacement and relocation of the people, 

there is also the problem of deforestation, loss of ag

ricultural land, environmental degradation and mar

ginalization of the weaker sections during the process 

of land acquisition (Mohanty, 2011 ). "Primary" or 

"direct" displacement occurs when people are moved 

from their traditional lands to make way for a develop

ment project or when people move towards a project 

to meet a new labour demand. Primary displacement 

is usually predictable and can therefore be mitigated 

through planning. "Secondary" or "indirect" displace

ment is a result of environmental, geographical and 
sociopolitical consequences of the development pro

ject that takes place over time and distance from the 

initial project. This type of displacement is less pre-

Mou,huml Pattnaik 

dictable and difficult to control. One example of s«:-

ondary di!1placement is when a community is forced 

to move because of pollution of their water supply by 

a mining project (Gellert & Lynch, 2003). 

Odisha, one of the resource rich states of India 

has become the hotspot for investment in Steel and 

Alumina industries aftermath globalization. Foreign 

Direct Investment in steel/alumina sectors gained 

momentum after the structural reforms of l 990s. 1 lac 

growing demand for steel in the International markets 

has resulted in steel manufacturing giants coveting · 

Odisha for their industries. The Government of Odis

ha capitalized on the growing international interest in 

the state, launched a systematic effort to bring invest

ment into the state through the nodal agency for in

vestment promotion, Industrial Promotion Investment 

Corporation Limited, Odisha (IPICOL) and signed 

nearly 79 MoUs in the steel sector (Datta, Mahajan, & 

Singh, 2009). Prior to this, in I 940s and 1950s devel

opment activities especially power plants and dams 

led to large scale displacement. Most of the develop

ment projects in Odisha have brought adverse effect 

in the form of displacement of people "from their tra

ditional homeland and way of life and denying them 

their basic rights of livelihood" (Ve lath, 2009). 

Tribals form a large percentage of those dis

placed from major projects like the NALCO, HAL 

and the Indravati Hydel Project (The Hindu, 2000). 

Rourkela Steel Plant caused direct displacement of 

4,094 families in 64 tribal villages including 3 l vil

lages of Mandira Dam oustees. Among the oustees, 

more than 60% were tribals (Mcher, 2003). In a study 

of Mahanadi Coal Field project out of I 00 projects af

fected families or PAFs, 70 were from tribal commu

nity (Mohanty, 2011 ). The project area of Kaling:ula• 

Dr. Mou~humi Putt1111/k, A.uil'lrml Pm/'e.v.mr. lJt'p/. 1,j'/'ulitl«-ul Sdc,u·e, S.8. Wi>tt1en:, Aut,mumuuJ Cul/cg!!, Cuuud: ((>.lilhuJ 



• 3 I BctJI DlybctlN■t ,.,.,.,: t•• Odid11 hpH~ltU 

.. W a .. .tftwr11ribll and daht J'fl"lll.at..-,n Th( 
•lllcbo(Miodlilndo.n.pli \lnJn •t.1 .. h u-.c 
..... W • ST populat;oa of 31> 06', and ;~ I 'I'• 
al1Cpapd1maof'II .W~ and Z9JI', ~11,e
"" 1111 tc ..... lnbe popalaboa •-at acq,,111n1 rt)(Jft 
_._.._.(Dalb.Samtl.~) lnthe\·tdvi~ 
..... - 1111 lnbaJ per,rlc I,\ ang oo the r[ant i1Te 
--..., loadla Land .... ,.., ICq'Jittd by 
.. 6ak1 ··•sncioa &om If)( wge nwr.bcr 
f/1 ... - 111c Han,ans of Bandha,uoda a.'ld 
0 I Jli wbfel for Vedanta aJur.una Pro,cct. 
• ..., • lbowl lbat d11placement due to u.Ji. 
- •nnpilldll projects affected mamly tnbals ar,d 
• i; .. CICbcn. 

Till 2000. aboul 20lakb people ~-e been di
-- 6Cled by dnclopment projecu in \arable 
1 U ■ M of wbida about Slakb bave been phy,t

.... uced lolina lheir borne and hearth. While 
._., iniplioD proj«u alone ba,·e d&splxed nearly 

J ~';,t'; v :r ~ -'! .. . _ •. _ .. ' r-.•-t f _,) ~~-= --~ ·.-,e 
""_.} '!,·,, ~,._t1 ~,;.r..,-r t . ... t': ~•·~..:, , ;'"'# /9.f .... l ~A 1'! ~ 1,

fxC/J ,':,,,.;1 IIJ.'f.!J ;,"..l~ ·,e 1, ► y_'; \ :2 p~ ·,~ 
tt,,e 1t-f:.J -! •;: '¥-d. -. ►/.~'! u :- ~- .-~ ;"· .~-·1 .:'-~ 
dc.e l·,r--~ ... , ;:"!''y..<•\. ':'-r.;-~1 ;or·~"'!::·.• r,1 • ,-! : ~'! 

u.nc:.t·#u·-e, ~~ ·,-: '.!,•(¥-d 3 37 ~~-;r.;."~: ,,, ;-:-:~; 
and O 5 r_,,'!,.f rC""~,e,;• ,--. e::f ~f •:,e lrh . ~ •; ¥.'.--! -

tbe ,~·e e, f(>.!·~1 ,r,i. :'hl, ~;_-;~~~., ►✓-~ 
t-.a,e been r,.,...jc '7/ l,(t.f✓ -~, l<O ~..-,,u-;t r/..:. -:ie ' '-":
oolu m :_1-,c rd·.~~ --~•,.,o ~J. ;(r,·,·d i;,,::,-..... ~ 1'-F.~ 
that 11(,( IT-"JfC tram 25 ;,'!f:~I <,f ~AC ~~ 4".e:! 
duru-ci J',51).)'jlof) C'.a.Y..:M J-..a·,e ~ ~..c·.:;~.e.1 
prt'pdy fH.,1:.s.!.l. Jr!~ ) : }, TI,e ~~e r?'f~:! :i
urcs accOOLt (,.If &~ .1::c-..!1 c~tc-..ed ~-;e-:'"..l i:..i 
that ve ~:.s c,( c,_'x,- oq~~ or f17C!:-.e ;r:,~ 
U1 •fuch i~~1 =~ ~ pet''f;.e .&.-C c,;;--ec-~ ~ ,C 

displ.:td An ~cou."Tt c,( .!Jf~r..t r.-! ~ ....... ~ 
latJOO of _prop:,e (Le I.:> ~-H:crrr.lt"!:t ;r');~ IS ~•O 

below rn u~le, I, 2. 3 i..'1d ~ 

Table.I 
M I h•e ef Dllplacc_.., du lo uriHI Dc-\tlopmnt f'rojtttJ ia Odb.u (1~1993) 

Types of Projccu No. of ~illa11:es displaced I So. o( wru!ld : T.:,,..11 ~ ~-:~ 
affmed dtipl.i.ccd a.ff cctcd l 1i.n ~ 1 

Mines 79 3143 I :-i:7 03 
lndullries 113 I l<r.04 I : 1%3 00 
TbamaJ Power 73 I 2416 1 3155.Jl 
Jmption and bydcl 1181 164903 5.,5~ I~ t-() 
po,.cr (dami) 

Tow 1446 811;6 I 6~"'6)9,.i 

Souru: Depri\ing cbc uoderprw1legeJ fvf de\elopment - B.!aJ1 P~ l.J..>un.t.: iur s.xi..: uJ E.:'-'nt.;au.; 
t ~ I I ti I 

Tablc.l 
Dhplact1DHI ud Rt~abilltatwa by Dt, tlopm~•• pr•jttc, i.a OJil~~ 

'9lja;t TouJ 01.- Tooa.l Rt-ha- ~. of Rch.&b11.J- B.ar..k k•g vf R.:tu- I '• ~( B.;a..Lk.'j l pli114.trneol b1 It Lal l<JO t.tlOO b,1.u, ... ~ 
,.,.u ek(:11ic 32~(j.JJ W.1'JO ~7 69 ,:}~lll.lJ I "!H --~ 

f "' ~, I 
~ 717~ 2nuo }~ 01 1,~-1-1 ..... J I.JjJJOIJ t,IJOOO 6000 I : ...,_ .. , [ -4tl I~ 
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Othcrparb 50000 15540 31 JJfS .344(!) 68.92 

and Sanctuar-

ies 

Total 546794 192840 35.37 353954 64.73 

Sourtt-W. F~andAiif (l995) 
Table.3 

lmpla«mnt due to HydroeJedrlc project la Odlsba 

Project Year of Establish- Submerged/Implaced (No.) Rehabilitated 

meat 
families (No.) 

Village Area families Penon.s 

Macchakund 1949 225 20794 2938 14690 600 

HiralaJd 1948 285 182593 22144 16<JOOO 1879 

Ballimela 1963 89 48000 2000 9600 NA 

R.cngali 1973 265 105905 10847 54235 6639 

VpperKolab 1976 159 24794 13095 50771 525 

Vppet lndravati 1978 99 32530 5301 26505 9585 

Total 1112 414615 56325 315801 13228 

Source: S .Panigrahl (2003) 
Table.4 

Displaumeat by ladastry aad Mwag Projects la Odisba 

Project Year Land Acquired No. of Vil- No. of Total Popula-

(Acre} lages families tion 

Hind1Jstan Aeronautic Ud. 1962 : 7200 10 1200 6000 

Koraput 
•' 

Bauxite Mining. Koraput 1981 5636 41 788 3104 

Bauxite Mining. Samba1pur 1982 N.A. N.A. N.A. N.A. 

Steel plaot Rowkela 1962 19557 30 2467 12335 

Steel plaot Gopalpur, 1996 7898 11 2912 13892 

Ganjam 

Aluminium Smelter plant, 198.S 3828 40 3997 N.A. 

Angul 

Ordnance factory Saintala 1986 N.A. 14 1200 N.A 

National Test Range, Dalia- 1991 10000 92 9827 70000 

pala 

MfSCO 1994 no 5 H 320 
-

NeelachaJ Si«I 1996 2500 30 639 3749 

JindaJ Stainleu C<,mpany 1997 67ff N.A. 59 282 

Robit f mo Alloy, 19'}9 so 2 12 78 
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2000 390 
Vilbalateel 

2001 150 
Orion 

2001 100 
. 11-ttsr, lspat 

2002 370 
u.,ngata 
llallaruhtra Stainless 2002 500 

11SCO 2003 2400 

l)imbandhu 2003 100 

LJJspat 2004 so 

Source: A.D.M. Office, Kalinga Nagar 

__. Of Dlsplacemtnt 

The forced displacement of population leads not 

..ay to break up living patterns and social continuity, 

1111 il also dismantles the existing modes of produc
-. disrupts social networks. causes the impoverish
.-' of many of those uprooted. threatens their cul
llllal identity and increases the risk of epidemics and 

-1th problems (Cernea. 1995; Parasuraman, 1999; 
a.tterjee, 2004. Michael Cernea's (2000) Impover
illlmcnt Risks and Reconstruction Model highlights 

6c risks associated with involuntary resettlement as 
(a) landlessness; (b) joblessness; ( c) homelessness; 
(4) marginalization; (e) food insecurity; (f) loss of 
accas to common property resources; (g) increased 

· aod,idity, and (h) community disarticulation. 

Mobanty (2011) in her research study on the lb 
-Valley Project delineated the impact c;,,f displacement 

· • similar lines as Michael Cemea. The specific prob-
: lam of displaced people which she pointed out were 

123 23 N.A. 
N.A. N.A. 

N.A. 
N.A. N.A. 

N.A. 
N.A . N.A. 

N.A. 
N.A. N.A. 

N.A. 
122 497 

16 
N.A. N.A. 

N.A. 
N.A. 

N.A. N.A. 

Displacement is often accompanied by a mi~ed 

b g of outcomes, some positive and some negative: 

~nlike the lb Project, in case of the Upper Indra:at1 

Hydroelectric Project (UIHE) there was ~ marked im

provement in the literacy status of the displaced p_eo~ 
ple. With the proper guidance of the UIHE ProJec 

officers and local NGO Agragamme, about 44 
per cent resettled people purcha~ed . agriculture 

land to continue cultivation as a hvehhood asset. 
Each project affected family whose house had 
been acquired was allotted a site free of cost. 

Only the families below the poverty line (BPL) 
had been given a onetime fixed grant of Rs 25. 
000 for house reconstruction. However, in the new 
economic system, due to acquisition of agriculture 
land and the destruction of the village set up. 
women had no work to do. Women became idle and 
dependent. This led to sharp decline in the status 
conferred on the women, 

·. · -widening of socio-economic inequalities, drastic 
dlange in the cropping pattern, reducing dependence 
CID trees and livestock, increase in the proportion of 
apicultural labourers, increasing trend towards nu
clear family, improper use of compensation money, 
rise in the incidence of indebtedness, deterioration In 
die socio-economic condition of women in the PAF1, 
au-utilisation of compensation by the male mcmhcn 
CID consumer durable items or liquor, ri!lc in crime11 
due IO increased alcoholi11m. Women ou11tec11 faced 
peat difficulty in getting married bccaulie of the de
lllllDd for more dowries. Use of cash compcm1ation on 
die marriages left the family paupcri11ed 

The Tata Project at K.alinganagar affected about 
1,200 families. Most of these people cultivated on 
government land over which they did not have patta 
rights. Therefore compensation was given only to 
those who had pnttn for their lnnd. This kept o large 
11ection of people bereft of compcnsntion. The shore 
croppers ul!m did not receive any compensation und 
were totally olicnuted from their ngriculturul work. 

The displnccd persons or Vedanta Alumina lim
ited (VAL) hud their own unique problcms.Vedunta 
w1111 to mine bauxite from Niyumgiri Hills to f\.-cd 

the 1tl~11ni11\um plunt 11ct up ut L11njig11rh. There was 
It 11pirituul und rntionul h11si1o1 for the rejection or m111-

., 
l 
t 
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ing (Kothari, 201 S) by the tribals residing there. The 

rules laid down by Niyam Raja, the spiritual source 

of the territory, included the protection of forests and 

rivers, common custodianship of resources, sharing of 

labour and its fruits rather than enjoying individual 

property. Meanwhile Prafulla Samantara, an avid ac

tivist fighting for the land rights of Dongria Kondhs 

filed a litigation in the apex court to stop the mining. 

The litigation ran a course of ten years and in a land

mark judgment, the apex court ruled that Palli Sab

has (Village Councils) of the tribes had the right to 

vote for or against the mining. All the 12 village tribal 

co~ncils voted against the mine. People's movement 

triggered the exit of Vedanta (https://M.Your Story. 

com/2017). 

for the displaced people of Machhkund Hyde! pro

ject. The adhoc policy measures adopted in the case 

of Hirakud Dam, Rourkela Steel Plant, Balimela and 

Salandi projects brought tremendous miseries to the 

oustees. The cash compensation principle which was 

adopted in case of Hirakud Dam failed to restore the 

previous living condition of the displaced because 

they spent the compensation money on wasteful ex

penditure (Baboo, 1992). The R and R Policy 

purely depended on the bargaining ability, organi

sational strength and political power of the group 

to be displaced. There was no clear cut definition of 

displaced persons and dis'placed families. Also there 

were no standardized compensation norms for differ

ent types of properties such as land, trees, ponds, well 

and common property resources lost by the oustees. 

Besides there was corruption on the part of R and R 

officials whotook percentages from DPS/PAPs for 

giving compensation as also while developing public 

amenities such as schools, ponds, dispensaries and re

settlement colonies. Poor infrastructure was provided 

due to swindling of money. In some cases the DPS/ 

PAPs cheated by submitting fraud records. got it au

thenticated by bribing officials to get undue benefits at 

the cost of the genuinely deprived. 

The POSCO Project at Jagatsinghpur was ap

prehended to destroy the betel based economy that 

sustained approximately 20,000 people (Sahu, 2017) 

in eight villages of Dhinkia, Nuagaon, Gadakunja 

gram panchayats. As mentioned in the MoU, signed 

b~tween the State and POSCO, preference would be 

given to the people of Odisha, in terms of employ

ment subject to need and their possessing the neces

sary qualifications. There was no mention of absorb

ing atleast one person from the displaced family in 

the company. Later due to heavy protests from people 

POSCO had to leave. 
. t 

Issues involved in the protest movements in 

case of Utkol Alumina Project were a) displacement 

causing dispossession of assets, b) environment 

pollution that would lead to future health hazards 

and climate disturbances c) use of water from Barba, 

San and Gada rivers by the plant would affect 200 

vil\agcs in the downstream of the rivers. The people 

in the area would face scarcity for irrigation and 

other purpose if the plant drew excess water from 

the river d) The UAlL policy document laid down 

compensation for only eleven categories of land viz. 

Atta land. Mala land and Bahal land etc while Dongar 

land (cultivation in denuded forest lands) ~as left out 

(PUDR,2005). The people who cultivated on Dongar 

land were mainly landless and the dongar land was 

their main aource of livelihood. 

There was no clear-cut policy of rehabilitation 

Resettlement And Rehabilitation Polley: A 

Protective Cover For The Displaced People 

The R&R policy of India was regulated by the 

1894 Land Acquisition Act of the British era, which 

made the state's role pre-eminent in the acquisition 

of land for public purpose with payment of adequate 

compensation. There was no mention of livelihood 

security. It didn't contain any thing constructive for 

the displaced persons (DPs). It laid greater em

phasis on private sector participation along with 

a major role played by the state. The consequent 

amendments in the R&R policy in 1993 & 1998 only 

strengthened the private interests, making land acqui

sition easier. Funher policies were also made in 2003 

which was quite weak in tenns of physical relocation 

of the DP.<i and livelihood opportunity in newly settled 

areas as there was no concrete R&R law. Different 

projects adopted different compensation measures. 

There was no concrete R&R Policy of the 
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Ul,..ia.ie11at1 bmn 2006 and it ,us only a senes of 
• · r I H 6um the govemmmt •·h,ch regulated the 

0 9 ~ and mdtlcmmt programme according 
llwllicll dllpllced pmons were provided a) financial 
I t I tiJa for lou of land b) provision of home
-■d l■-d and Ulilllnee for house building and c) 
I ; : 11tioa for Iola of livelihood. It is to be noted 
.. pnwilion of jobs to the di,,laced families wu 
• Gbliptory for companies in the iUidclincs. Land 
llr l■-d II rehabilitation meuure wu also not consid
_. l,J the p·cnunent The National Rehabilitation 
Jlllicy. 2006 for the first time intended to include the 
DPs ia lbe pn:peratioa of Rehabilitation package. It 
cilr ed lhe definition of the displaced, made higher ; ••inn and job opportunitie1 for locals ac-
• ha to the lkilla mandatory for the private project 

C w ilia. However, after a long wait for a century 
-n. llipt to Fair Compensation and Transparency 
ia laad Acquisition. Rehabilitation and Resettlement 
A4 2013" (LARR Act 2013.)palsed by the Govcrn
_.oflndia matbd a watershed in the R & R policy 
lhdllre. 

The Act emures a humane, participative, in
farmed and arampa,ent process in land acquisition for 
Wuttrialization. development of essential infrastruc
Mal facilities and urbani1.ation in due consultation 
widJ imtitutioru of local aelf-go~emment and Gram 
Sebtw. 'Therefore it aimed at making the affected pcr
lODI panners in the development process land acqui
lltaon with lea•t disturbance to the owner of the land. 

However 111U(;tural prublems are implicit in the 
2013 Act like .. Land for Land" principle not univer
Jally apphuible, abi,en<..e uf sufficient protection for 
lll'Mlll ~nd holdcfl and mar~mal f annen1. tteside• real 
atlll.e dcvc:k,peu' wriccrn• like poi.~ible &tep incn:aM: 
ia priu• of land f,A ht,u1in, pmjec111 ar. two third!I 
,A (..(Al iau.lly a<.iet for the land, e,.pc:cially in urban 
11e11a t.ave rit;t bun addre11r,ed fndiatriali1t1 and !heir 
.WA.~l11.ir11 fear that the u,i,t for 1ettma up indu,trial 
..a.tJ!,.1,mer,tt will i'' up by JOO to 400 pen.ent. The 
1r1ve1tt,r '1 11,t,by trd II to tie 1mli-growth. lhe rcha
l,il,t.111111 i,r1,uu may 111114, tu,ve to wall 1111 lhc: pro
Jc.c,t• <Mrre up ••ad ic:11er11tc •urplu.e, or ,r II h1111 to 
e,,,n,e 111111, then die l''''J~I w1,uld turn burdc111M1111c. 
lo ,erriedy die 11114,rtu,u,m~• in the LAI< k 20 IJ 

Act and to boo\t the mdu~try, the NOA govern
ment came up with a revamped vcr~ion of the a\;t in 

the shape of Land Acquisition 8111 20 15 and intro
duced it in the Lok Sabha. The bill is yet to become 
an Act because of opposition in the Rajya Sabha.It has 
a pro capitalist inclination as it exempts five types of 
projects for which no consent is required from land 
owners anJ the state can through a notification disal
low the social impact assessment study. These are: (1) 
defence, (ii) rural infrastructure, (iii) affordable hous
ing, (iv) industrial corridors, and (v) infrastructure 
and social infrastructure including PPP projects where 
the government owns the land. 

Recommendatlon1 

After the displacement, if the people are get
ting benefits as shareholders of the project, then that 
would provide them with more financial stability. 
Benefit sharing should be made the guiding thrust 
of industrial development. Any public investment or 
private investment, where revenue or profit is earned 
by the industry, the people who are affected by the 
projects or undertakings should be given a share from 
the said profit and revenue. When public investments 
in infrastructure produce public goods and public 
benefits which are measured by monetary or physical 
accounts, the public authorities should disburse a part 
of the benefit or revenue to the persons affected by the 
projects. This would strengthen the living standards 
of the affected people in the fonn of remission of land 
revenue, exemption of all types of education fees. 
free health, irrigation, fertilizer, conces!>ion in publ11.: 
transport, U."4: of shopping complexes free of rent and 
easy micro credit for self help projects of the ~opk. 

To solve the vexed problem of displa~cd p<\)pk, 
it is highly impcrattve to make the projei.:t a11ra~·11,c 
and ita implementation smooth. The outhonttc) must 
offer to the Di's or AP11 a 1elf containcJ Pcri-Urb.u1 
Colony with 11,urrounding agricuhurul anJ h~>rt11:ul
tural facihtie11 as an integral rurt of i111plc111cntJt11.1n 
;, the proj~lll. It will reduce the igony anJ anguish 
or the local people and rcsilltam:c against the n_cw 
Ju,pl.ai.:ed ,tatu,. Thulj rchah1ht.i1ton ,~ not a \\ d !Jt\' 

M.hcmc pl,mned hy th" pn1je\'I auth,,ritk~ but a nbht 
of the I ,P/l'Al'11 111 hav" a 1'flll"'r11011.ite prc-,kh.'r• 
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mined share in all the benefits accruing from the pro

ject. When they do not accrue, the state must accept 

complete responsibility of compensating and rehabili

tating them on a long-term basis. 

Examples may be drawn from Coal India and 

NTPC rehabilitation policies as they resettled DPs 

through self employment. Training the DPs to deal 

with production and marketing on a cooperative basis 

is a possible solution. They can form cooperatives or 

production units using the power, irrigation facilities 

and other products like aluminium and minerals the 

project produces or be trained to supply provisions to 

it. The principle that the DPs/PAPs should have a pro

portionate pre-determined share in all the benefits ac

cruing from the project should be upheld. The NAL

CO rehabilitation policy adopted direct employment, 

allotment of shops in company's township and intro

duced special training schemes by the company for 

upgrading the local displaced persons. In the NTPC 

project, authority provided direct employment under 

the project, training in I.T.I was provided by the state 

Government for which placements were provided in 

the power plant. The training cost was borne by the 

NTPC (shodhganga.inflibnet.ac.in). 

Such examples should serve as a yardstick for 

future projects in Odisha. In fine development should 

shun its class perspective and its underlying·-princi

ple should be people's welfare. People's voice in 'the 

proc~ss of their own development should be highly 

defended. 
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JUnheeding an Emergency: The Clarion Call of Climate Change 

roduction 

Srinibas Barik 

Ire are rare occasions on which the whole of humanity Is itself embroiled in any major crisis. Climate change je days has emerged as just such a formidable lenge, which is about to cause havoc if immediate, ent mitigatory measures are not taken. Geographical, pnal divisions among the members of the international munity act as the wedge in the path of any united, Jorted action. Segregated, sectarian approaches in ate action are no less than self-defeating. But the Westphalian states, being overwhelmed with their ical, economic and strategic considerations, have y found any convergence in collective action against al emergencies. The two world wars may be some ption that induced the occasion for united action he nation-states. Since then the amorphous comity tions has been haunted by many national, regional global crises (like the economic depressions, the nt COVID-19 pandemic) which have bogged down ecision-makers, thereby exposing their parochialism lepriving mankind of some cherished gains. mate change as a crisis is unique in the sense that ctor, in its micro capacity anywhere, if harms the te, is sure to impact it and the whole of humanity ace the consequences. 'On our planet, everything is cted to everything else. In a sense, we have a very planet. The winds are changing currently. This is natural, but there is also the signature of human nce on changing winds. Now, the winds affect the |- and the oceans affect the glacier. If the winds are bed, they actually move ocean currents. So, they can warm ocean current to somewhere it hasn't been Some of that is moving towards Antarctica and the change, observes David Holland, Director of ork University's Environmental Fluid Dynamics 
istant Professor (Political Science), S. B. Womnen's (Autonomous), Cuttack; R. D. Women's University, Swar. 

Lab. According to the World Development Report, 
higher average air and ocean temperatures, widespread 
2010, The effects of climate change are already visible in 

melting of snow and ice, and rising sea levels. Cold days, cold nights, and forests have become less frequent while heatwaves are more common. Globally, precipitation has increased ....and many other regions have seen more frequent and more intense droughts. Heavy rainfall and floods have become more common, and the damage from and probably the intensity of storm and tropical cyclones have increased.'? 

(like the incessant rains in Kerala, India in August 2019 
Recently, some of the exceptional climatic conditions 

and the severe flooding in Venice, Italy in November 
the worse just because the adaptability to such disasters 
2019) compel us to see, that something is happening for 
has been pushed to the limit, has rather proved to be precariously inadequate. Homo sapiens are highly resilient, which is evident from their rising numbers 
which have fallen prey to the greed of the former. Their 

and the resultant disappearance of many other species, 

it goes against nature as a whole. Sometimes insightful 
activities are not limited to harming the animal kingdom, 
observers agree on the fact that nature is always right. But mostly it is evident that nature is compelled to course correct when artifice (of man) arm-twists it. 

A Microanalysis 

Two consecutive devastating downpour in Kerala (India) in August 2019 and 2018 caused havoc by killing hundreds, rendering thousands homeless, maiming the state with large-scale destruction amounting to thousands 
described by the state chief minister Pinarayi Vijayan as 

of crores of rupees. The 2018 deluge was more severe, 

unprecedented since 1924. 'In August 2018, there was an abnormal amount of moisture build-up in air due to the sOuth-west monsoon flow from the Arabian Sea and a low-pressure system over the Bay of Bengal. The lifting of moisture-laden air when it hits tha etnnmim 
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of the Western Ghats (orographic effect) acted together 
to make the rains deadly over Kerala,' stated Sandeep 
Pattnaik of the IIT, Bhubaneswar's School of Earth, Ocean 
and Climate Sciences.3 

Venice in Italy experienced the worst floods in 50 
years, attributable to climate change. With climate change 
and sea levels rising globally, Venice, originally founded 
on soft, boggy ground, finds itself in increasingly more 
trouble each year. Levels in the Mediterranean Sea basin 
could rise as much as five feet by the end of this century 
raising the risk that the subsiding city could be flooded 
more often than the current average of four times a year, 
as experts believe. On the Venice Aoods, Nikky Berry (a 
BBC meteorologist) says, "The recent flooding in Venice 

was caused by a combination of high spring tides and 
meteorological storm surge driven by strong sirocco 

winds blowing north-eastwards across the Adriatic 
Sea. When these two events coincide, we get what is 

known as Acqua Alta (high water). The recent Acqua 
Alta occurrence in Venice is the second highest tide in 
recorded history. However, if we look at the top 10 tides, 
five have occurred in the past 20 years and the most recent 
was only last year."It is observed that climate change 
has exacerbated the frequency and severity of natural 
disasters like massive forest fires, droughts, hurricanes, 
floods. During 2018, more than 39 million people have 
been affected in such disasters. 

The Warning Signs 

Climate change, the consequence of global warming, 
is going to adversely affect the whole of humanity in 
varying degrees. According to the World Development 
Report,2010, 'Climate change threatens all countries, 
with developing countries the most vulnerable. Estimates 
are that they would bear some 75 to80 percent of the 
costs of damages caused by the changing climate. Even 
a 20 warming above preindustrial temperatures- the 
minimum the world is likely to experience -could result 
in permanent reductions in GDP of 4 to 5 percent for 
Africa, and South Asia. Most developing countries lack 
sufficient financial and technical capacities to manage 
increasing cimate risk. They also depend more directily 
on climate sensitive natural resources for income and 
wellbeing. And most are in tropical and subtropical 
regions already subject to highly variable climate."? 

Global warming is attributed to the concentration of 
greenhouse gases (GHGs) in the atmosphere. Carbon 
dioxide (CO,), methane (CH,), nitrous oxide (N, O) ozone 
(0) are the greenhouse gases present in the atmosphere, 
responsible for trapping the heat. They warm Earth's 
surface by impeding the escape of infrared (heat) energy into space. The warming effect created by the natural 

Unhecding an Ee 
levels of these gases is the natural greenhouse ef, 
effect warms the world about 33" more than it 
otherwise, keeps most of the world's water in the 
phase, and allows life to exist from the equator t 
the poles.'5 

The world is turning dangerously warmer be 
of irresponsible human activities that have adied 
concentration of such gases in the atmosphere. Acia 
like increasing industrialisation, burning of foss 
like coal, oil, and natural gas have significantly in: 
the concentration of gases like CO, Land-use cl.i 
and deforestation also have contributed to the incrs 

emission of such gases. The Intergovernmental P'ar: 
Cimate Change (IPCC) describes such human acti 
as ´dangerous anthropogenic interference' that has% 
the warming of the climate system unequivocal. 

What If? 

Given the present pattern of lifestyle and the gri 
population, to keep the rising atmospheric termpe 
under check seems a remote possibility. If the 
trend continues unabated, catastrophic conseju 
are predicted. Experts speculate the rise of atmos 
temperature may vary between 2° to 5 or even irs 
case scenario it may touch 7compared to the preindu . 
level. According to some study, if temperatures n 
5° above preindustrial levels, 'about 3 billion adis 
people would suffer water stress, corals would 
mostly died off, some 50 percent of species work 
would eventually go extinct, productivity of cra 
both temperate and tropical zones would fall, ab 
percent of coastal wetlarnds would be inundate 
world would be committed to several meters of set 
rise, and there would be substantial burden on 1 
systems from increasing malnutrition and diarrtiea 
cardiorespiratory diseases.' 

The danger due to climate change is not in thé t 
tense only: the present is also replete with teli-tals 
of impending danger. As for example, the Anta:? 
the polar regions have now been at the centre v 
climate studies. Michelle LaRue who teaches Ari 
Marine Science at the University of Canterbary 
Zealand states that 'Our polar regions are eff' 
Earth's refrigerators - they modulate our clinate 
the world and keep it relatively stable. 3y disr 
Earth's cooling system, we are likely to see 1 
'catastrophic weather events, like hurricanes, storr. 
droughts and flooding. Furthermore, the oceans 
a substantial proportion of CO,, but there is a 
that ability and then the oceans start to becone 
acidic. When that happens, the calciferous yr 1: 
calcium organisms that make up our primary prou 
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oceans become less likely to survive and provide oceans could flood multiple coastal areas. Losing valuable 

urces for the rest of the food chain, "10 resources like land, crops, infrastructure, the disruptions 

Rue's forecast is potent to draw attention of to life will be at an unimaginable scale.2 

ne who has anominal understanding of the eternal 
dependence between the environment and the 

es sustained by it. The remarkable change, according 
is yisible at the Thwaites glacier. The glacier is 

ating and becoming lower and lower every passing 
During the course of research, drilling in the glacier 
warm waters beneath and that is driving the 

as LaRue reveals. 'If you live in, say, New York, 

or Bangladesh, it is increasingly likely that these 

S Could go underwater if steps are not taken. It could 
ades to centuries, but the timeline is unravelling 

we have experience of what happens, this is a once 
gent. It will be like having a typhoon, but one we 

ver seen before. The Thwaites has lost about 600 

ons of ice over several decades. Scientists estimate 

of ice lOss has accelerated to about 50 billion tons 

OKADm in the recent years." 

Aiarctic Facts 

Pagh (popularly known as UN patron of oceans 

ironmental diplomat) states some important 

Dat Antarctica. The coldest continent on earth 

Seet of about 3 miles thick which contains about 

of the world's freshwater. Between 2014-17, 

the amount of ice as the Arctic lost in last 30 

an unusual development, Antarctica recorded 

ttemperature (so far) on 6 February 2020, equal 

perature recorded in Los Angeles at the same 

feels that the record high temperature could 

'foehn,' a warming of air coming down a 

eT winds and warm ocean currents, as many 

beieve, are causing significant ice melt across 

c According to their estimate, summer sea 

egion could disappear within 20-25 years. 

SKOw losing six times more ice than it did in 

The cold water in the region works as a massive 

taking CO, down into the depths and storing 

positive effect of the Antarctic may be gone 

der given the reckless human lifestyle that is 

ve damages to the environment. 'As carbon 

e world over rise, such heating intensifies, 

eting of the Antarctic's ice. Between 1992 

at rate of ice loss from the Antarctic peninsula 

y quintupled. The possible dangers are 

asAntarctica melts, ocean levels will gradually 

Global Wealth Gap and Climate Change 

des positing, by even 10 feet. Such changes 

aOe extreme weather events, while rising 
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Inequality among nations, which has to some extent 
declined after the introduction of LPG (liberalisation, 
privatisation, globalisation) would have declined faster 
had climate change not been an impacting factor. This 
finding isbased on theresearch ofMarshall Burke (Stanford 

economist) and Noah Diffenbaugh (a climate scientist at 
Stanford).According to them, when temperatures were 
hotter than average, economic growth slowed in poor 

countries but accelerated in the rich. That is because the 

world's richest countries are by and large in the cooler 

latitudes, while the poor countries are disproportionately 

concentrated around the equator. A slight temperature 

increase in such places can have a devastating imnpact 

on crop production, labour productivity, and human 

health.13 
Ashasbeen found in many studies, global temperatures 

have risen by nearly 10 or 1.80 since the start of the 

industrial age and the two researchers were interested in 

calculating what effect that increase has had on national 

economies and the global wealth gap. Interestingly, the 

duo concluded that the poor countries lost out while the 

rich countries, especially those who have racked up a lot 

of emissions over the last 50 years, have "benefited from 

global warming.' According to their estimate, the gap in 

per capita income in the richest and the poorest countries 

is 25 percentage points larger than it would have been 

without climate change.l4 
According to the study,between1961 and 2000, climate 

change damperned per capita incomes in the world's 

poorest countries by between 17 per cent and 30 per cent. 

The hardest hit among the countries were some of the 

largest. Interestingly, India would have been 30 per cent 

richer without climate change, according to the study. 

Bythe same logic, Nigeria became 29 per cent poorer 

whereas Norway became 34 per cent richer. 'If you're a 

really cool country, you have been helped a lot. If you 

are a really warm country, you've been hurt a lot. And 

if you're in the middle the effects have been smaller or 

much more muted,' said Burke. 15 

Who Will Lend Voice to the Voiceless? 

Climate change is not discriminatory in its impact, though 

the species (humans) largely responsible for inducing it, 

possess the ability to assess its impact and have been 

exclusively concerned for their survival, ignoring the 

others without whose complementary contribution/ 

This is an extreme event but unlike, say, hurricanes 
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presence the environment would be sustainableat all. 

the unique nature of the earth's environment is an 

acknowledged fact. But climate change has turned out 
have exclusive role and contribution, due to which aggravate the pandemic. Out on any Indian stre 

There are millions of species, visible or invisible, which people so that they refrain from activities 
(a sensible human being) will be surprised to 'spitting cobras, shut-down and lock-down A to be the nemesis of some varieties of them. 'Up to one 

million species face extinction due to human influence, 
according to a draft UN report that catalogues how 
humanity has undermined the natural resources upon 
which its very survival depends. The accelerating loss 
of clean air, drinkable water, CO,-absorbing forests, 
polinating insects, protein-rich fish, and storm-blocking 
mangroves - to name but a few of the dwindling services 
rendered by Nature - poses no less a threat than climate change."6 

Kesearches on the Antarctic suggest that 'ice obligate 
species, which are animals that require ice to survive, are 
not going to do well with climate change. For example, 
emperor penguins need sea ice that is fastened to the 
Antarctic coastline as a platform to breed, raise their 
chicks and as safe zones from predators like leopard 
seals and killer whales. As ocean and air temperatures 
continue to rise, the extent and duration of ice around 
the continent is likely to decrease � which means that 
emperor penguins are likely to decrease in number as 
well.1Penguins, whales, arnd dolphins don't have a seat 
in the House of Commons, the US congress or the Indian 
parliament. Somebody needs to speak on their behalf 
pleads Lewis Pugh. 3 

Ignorance is Curse 

The inverse relationship between forest cover and global 
warming is beyond doubt. If a (teenage adolescent) 
girl (Greta Thunberg) could feel the gravity of climate 
change, the 'green villains' and some grownups around 
the world - destroying and looting vast stretches of 
forests for short-term, selfish gains � is indicative of any 
sense of shame vanishing. The culprits and criminals � 

some forest department employees together with some 
men who matter in the government- have woven an 

obnoxious nexus to jeopardize all living organisms and 

destroy the environment:the metaphorical Kalidas busy 
in the suicidal axing of the branch on which he is seated. 

The Living Planet Report 2020 reveals that there is a 68 per 

cent average decline of birds, amphibians, mammals, fish 
and reptiles since 1970,19 

Unheeding an 

No coercion, cajoling, nothing can persuade these 
debauches to desist from their destructive acts. These 

"burdens on mother earth' have come with only one 

purpose in life -to gratify the self by hook or by crook. 

The global pandemic of COVID-19 has pulverized the 

whole world and mankind is still clueless as to how to 

get rid of it. Persistent efforts and campaigns are being 

made day in and day out to spread ay 

and mask-less morons roaming with careless ab 
and their numbers multiplying more potentially than 
virus they are abetting to spread. No system can br 
them to book except, perhaps, violent repression. 

Sources claim that deforestation in India during t 
last decades has led to degradation of over 30 per ce 
of its land and loss of 1.6 million hectares of its fore 
cover."This is in contrast to the ambitious claims mak 
in the biennial India State of Forest Report (1SFR). T 
report claims an increase in the country's forest and tre 
cover to 80.73 million hectare or 24.56 per cent of its tota 
area. The International Union for Conservation of Natur 
(IUCN) and the Ministry of Environment, Forests an 
Climate Change (MoEFCC) in their 2019 progress repor 
on forest restoration state that 9.8 million hectares o 

deforested and degraded land have been brought under 
restoration since 2011. 

But in the article it is claimed that a closer look at 
ISFR numbers reveals a disappointing growth of just 
0.13 per cent in India's green cover. Claims and counter 
claims are a disappointing recurrence in India. But what 
is unignorable (in India) is that deforestation and land 
degradation do impact agricultural productivity, water 
quality and biodiversity, thereby affecting over 600 
million people in India. There is no denying the fact that 
more than a fifth of the country's population, according 
to the writer, depends on forests for subsistence. She cites 
a Tata Energy Research Institute (TERI) study, according 
to which forest degradation is depriving the country of 
1.4 per cent of its GDP annually. 

Senseless deforestation in ndia has directly and 
severely affected the forest-dwelling communities, 
being treated as encroachers of forest lands which 
they were cultivating for generations. The so-called 
developmental measures like mining, industrialisation, 
agriculture (irrigation) have significantly increased the 
carbon footprint of the country as a whole. However, 
some sources accused the forest dwellers to have been 

instrumental in increasing their and the country's carbon 

footprint. Luckily, some deviation from the traditional 

way of thinking are unravelling some positive changes. 
Manisha Verma, Principal Secretary in the Tribal 

Development Department of the Maharashtragovernment 
claims that the carbon footprints of an average tribal 

household are negligible in comparison with the rich 

urban households."She is optimistic that the Forest Right 

Act (FRA) if implemented sincerely, can be a fruitful step 

in the direction of forest conservation and tribal welfare. 

The Preamble to the FRA states that it aims to undo the 
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storical injustice' to forest-dwelling communities who 
ere cultivating their land for generations but were treated 
encroachers, as their rights were not recorded. The 

gislation recognises, vests, and provides for recording 
frights of forest dwellers for self-cultivation up to four 
etares, enabling seurity of tenure and livelihood to 

Tulnerable communities. What is encouraging is that 
he act confers on the communities, the right to protect, 
generate and manage forest resources and provides for 
afeguards against arbitrary displacement. Forests have 
been preserved best where tribal communities reside, 
Verma concludes. 

Misplaced Bias? 

Describing climate change as 'the biggest existential 
risis that the planet has ever faced,' Narain differentiates 

thatindustrialised countrieshave to someextentsucceeded 
in delinking the SO, emissions from economic growth 
but not so with CO, emissions. 'Per capita CO0, emissions 
remain dlosely related to a country's level of economic 
development, and thus standard of living. It is evident 
that as long as the world economy is carbon-based-driven 
by energy from coal, il, and natural gas, growth cannot 
be delinked substantially from CO, emissions,' according 
to Narain. She further states that, "The only way to avert 
climate change is to reduce emissions dramatically. But 
things are never quite this simple. The use of fossil fuels 
(the major reason for CO, emission) is closely linked 
to economic growth and lfestyle. Every human being 
contributes to the CO, concentrations in the atmosphere. 
However, the person's lifestyle decides the amount that 
is emitted. The more prosperous a country's economy is, 
higher is its fossil fuel consumption, resulting in higher 
greenhouse gas emissions.' 

Attribution of responsibility for contributing to climate 
change has brought to the fore a novel idea: that the poor 
are more responsible for inducing the crisis than the rich. 
Such a finding has been made by a research institution 
in the U.S.A., as Sunita Narain mentions. The research 
institution inferred that the poor contributed substantially 
Bo global warming as two of their activities, rice 
cultivation and livestock rearing were both unsustainable 
activities"But Narain is sceptical of such an accusation 
and insists on the fact that the world should differentiate 
between luxury emissions' from vehicles owned by the Conclusion 
rich and 'survival emissions' from subsistence paddy 
cultivation and animal rearing by the poor. 

A Silver Lining in the Cloud 

Two former alumni of IIT, Kharagpur, Aniruddha Sharma 
and Prateek Bumb, have founded a company� Carbon 
Clean Solutions �which is based on a crucial technology 
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the world needs, to reach the low carbon-emissions targets 
set out in the Paris climate agreement," The technology 
in use since a long time, focuses on carbon capture and 
storage (CCS) where carbon emissions from plants are 
collected and injected deep underground at great cost. 
In recent years, the focus has shifted in part to carbon 
capture and utilisation (CCU), where the emissions are 
turned into useful products. 

Carbon Clean Solutions by the duo captures CO, 
from its coal-fired boiler and converts it into soda ash (a 
chemical cousin of the baking soda)in its Tuticorin plant. 
Sharma claims it to be a world's first commercial-scale 
plant set to capture 60,000 tons of CO, annually, which 
does it so cheaply that it did not need any government 
subsidies. This may prove to be a major breakthrough 
as the UN and the IPCC (Inter-governmental Panel on 
Climate Change) emphasize on the need of a technology 
that can be helpful in burning of fossil fuels without 
releasing all of the CO, produced. The harnessing of 
renewable sources though is on the rise, it is not yet 
adequate to keep the global temperature from rising 
above 2°C in comparison with the pre-industrial average 
and if it so continues it may not be too late when climate 
change reaches a critical point of no return. 

The signing of the Paris agreement on climate change 
by 171 countries, including India, on the Earth Day (22 
April,2016) is a major development. This marks the 
culmination of two decades of efforts by the international 
community to bring together so many nations and get 
them to commit to a global agreement to save the one 
resource that we all share and the one planet that sustains 
us all."|t is encouraging to note that the agreement is a 
record of sorts which brought together so many countries 
for the first time and many countries signed the agreement 
on the first day itself. It is also to the credit of international 
diplomacy that such a big event could be a possibility. 

There are miles to go. The agreement is yet to be ratified 
by the U.S, China, E.U, India though, understandably, a 
handful of island nations have already done so. However, 
the Kyoto Protocol took four years to be ratified after 
finalisation. As a conditionality, it is only when at least 55 
nations, representing 55per cent of the global emissions, 
ratify the Paris agreement, that it will come into force. 
The UNFCCC (United Nations Framework Convention 
on Climate Change) lists 135 different tasks that have to 
be completed by every signatory before the deal can be 
operationalised. India, as a leading nation, has made the 
fight against climate change a priority item in its foreign 
policy and global governance agenda. Hopefully, other 
major states rise to the occasion earlier than expected as 
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CONTOURS OF SOCIAL EXCLUSION: 

A STUDY ON RAGPICKERS IN CUTTACK CITY 

Introductilon 

The urge for survival coerces a ragplcker to work under filthy and ignominious conditions. The work 

ofa ragplcker is unskilled, trregular, dangerous and hazardous. They ure stigmatlzed and soclally 
excluded, ofen Jeered as human scavengers. The present empirical study has made a critical analysls 

of the patterns of soclal exclusion fuced by ragplckers. The research focuses on the deplorable living 
and working conditions of these people and the attitude of the government, which has not effectively 
catered to the problems of this community. Furthermore, the onslaught of privatization in Solid Waste 
Management has threatened their livelihood security. The paper therefore makes a serious attempt to 
assess the prevalling Institutional mechanlsms to address their problems and calls for inclusionary 
efforts on the part of the State to integrate this community in the formal waste management syslem. 

A Ragpicker is a person who ckes out a living by 

rummaging through refuse materials in the strects, in 
the garbage bins and dump yards. He collects the rags 
or recyclable materials and sells them for a pecuniary 
recompense to satiate his survival urge. Waste Pick 

ers reclaim reusable and recyclable materials from 
what others have cast aside or thrown away as waste.!' 
Chvatal describes waste pickers as individuals whose 
survival depends on collecting and sorting out waste 
as a way of generating income. This livelihood op 
tion is a part of informal sector and is considered stig 

matized, downgraded and dehumanized.? The Waste 

Pickers, performing this work are compelled to live 
under poor and inhuman conditions and face social 

Cxclusion and stigmatization. "Vultures", "parasites" 
and "scavengers" are just some of the derogatory 
terms used for individuals who collect waste for a liy 

ing. 
Social exclusion is secn as a process whercby 

individuals or groups and the environments in which 
they live are excluded from the resources and oppor 
tunities which are considered the norm in a socicty. 
Though there is limited theoretical underpinning 
on the subject, it is usually connected to the well es 
tablished notions on poverty and deprivation. The 

Payal Agarwal 
Moushumi Pattnaik 

constitutive components of social exclusion has been 
claborated by Silver as exclusion from "livelihood; 
secure, permanent employment; carnings; property, 
credit, or land; housing; minimal or prevailing con 
sumption levels; education, skills, and cultural capi 
tal; the welfare state; citizenship and legal equality; 
democratic participation; public goods; the nation or 
the dominant race; family and sociability; humanity, 
respect, fulfillment and understanding" Social exclu 
sion is not just about scarcity of material resources, 
but lack of opportunities, isolation, discrimination 
and marginalization from decision-making and from 
an adequate quality of life. As defined by India in an 
ILO country case study, it is "the denial of the basic 
welfare rights which provide citizens positive free 
dom to participate in the social and economic life." 
The ragpickers are excluded in terms of access to 
livelihood assets and development opportunities. This 
paper calls for constructive and inclusionary efforts 
on the part of government to ameliorate their impov 
erished and hapless condition. 

Review of Literature 

Sibley, in his book mentioned that the structure 
and space of society is built in such a way that while 
it is appealing to some, it is oppressive to others. He 
has dealt with social and spatial exclusion of ragpick 
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ers. Kamat in his article reflected upon the extreme 

poverty and illiteracy of ragpickers who mostly be-
long to rural immigrant families. They are affected by 
diseases while doing their work. They come in con 
tact with chemical poisons and other types of infec-
tions. Balkumar.et.al. in their study explored the so 
cio-economic characteristics of child ragpickers and 

found out that these children easily become exposed 
to alcohol and drug abuse, and are coerced into crimi 
nal activities such as drug peddling, and prostitution 
by adult criminals, 10 Chikarmane in her publication 
mentioned that the waste pickers are both economi 
cally deprived and socially excluded. She has high 
lighted about the role of KKPKP (Kagad Kach Patra 
Kashtakari Panchayat) and SWaCH (Solid Waste 
Collection and Handling or, officially SWaCH Seva 
Sahakari Sanstha Maryadit) Pune, a cooperative of 
self-employed waste pickers in empowering the rag 
pickers. Hunt conducted a study on child ragpick-

ers, where she focused on their inhuman living con 
ditions. She concluded that the child ragpickers are 
mostly school drop-outs, l2 Shaheda, et.al. surveyed 
on the socio-economic and health status of ragpick 
ers and concluded that ragpicking is one of the most 
dangerous works done under harsh conditions, ! Sri 
vastava in his article explains that the Sarva Shiksha 
Abhiyana, Free Mid-Day Meal Programme and many 
other affirmative actions have failed to motivate the 

ragpickers to attend school.4 Mukherji in his book ar 
gues that scavenging plays a crucial role in the life of 
pavement dwellers, Is 

Methods of Study 

An empirical study on ragpickers of Cuttack 
city in the state of Odisha (India) was conducted to 

explore into their socio economic problems and rec 

ommend appropriate framework for their uplift., The 
research focuses on the living conditions of these peo 
ple and the attitude of government towards them. This 
field research was conducted on 50 ragpickers using 
random sampling technique in Cuttack city covering 
the slums of Imampada, Sati Gumpha, Rajabagicha 
Naik Colony, Nayabasti and Canal Road. Some rag 

pickers belonged to Railway Station and Bus Stand 
area. Three months were allocated to conduct the field 

research, and all possible resources were mobilized 
to gather as much information as possible in the lim 
ited amount of time. The research sites were selected 
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on prior information available on the prevalence of 

ragpickers. Primary data was collected through ques. 
tionnaire survey based on age, sex, educational sta 
tus, socio-economic status and political participation. 
Structured and unstructured interviews were conduct 

ed to generate quantitative and qualitative infoma 

tion on their socio-economic conditions. InterviewS 

were also conducted with Junkyard shop Owners to 

get an idea on the scrap rates and the overall infor 

mation on ragpickers. Secondary sources of data like 
government reports, relevant articles and media clip 

pings were referred to make this study substantive. 

Cuttack City generates 200 Tonnes of waste 

every day. The Municipal Corporation works in a pri 
vate partnership with M/s. Ramkey Enviro Engineers 
Pvt. Ltd (Hyderabad based Company) for waste col 
lection and disposal. The CMC (Cuttack Municipal 

Corporation) had signed an agreement with Ramky 
for solid waste management and mechanical sweep 

ing of roads. l6 40 wards were being handled by Ram 

ky and 19 wards were under Municipal Corporation 
for waste collection. Residents and shopkeepers sell 
recyclable items, such as newspaper, glass contain 
ers, tin cans etc. to itinerant waste buyer. The waste 
pickers retrieve only those recyclable materials that 
are discarded or thrown away by households, com 
mercial establishments and from municipal wastes 
bins. Both the itinerant waste buyer and waste picker 
sell the retrieved materials to kabadiwallas/waste 
dealers. Then, there are agents/middlemen who facili 
tate transactions between kabadiwallas/waste-dealers 
and industries in Jagatpur (about 8 kms. from Cut 
tack) where they are compressed, so that they carry 
less space and less money would be charged for trans 
portation. These materials are finally sent to recycling 
units in Kolkata and Delhi. 

In this entire cycle of waste transaction compris 
ing kabadiwallas/waste-dealers, waste-agents/mid 
dlemen, waste-industries and ragpickers, the ragpick 
ers form the most vulnerable component, as they have 
no competitive bargaining power for the wastes they 
have collected. On the contrary, the kabadiwallas, 
itinerant buyers, agents (middle-man) and waste-in 
dustries jointly set profitable margins for their wastes, 
resuting in exploitation of the ragpickers. 

Patterns of Social Exclusion 



Contours of Social Exclusion: A Study on Ragpickers in Cuttack City 

The study identifies the following areas of exclu- the open arca instead of toilet or community toilet is 
sion of the ragpicker. one of the main reasons for their poor health condi 

tion. 
11 Lack of access to basic amenities 

12 Low income 

13 Long work hours 

14 Non-receipt of affirmative benefts 

15 No minimum support price for the scraps 

16 Absence of Decent conditions of Work 

17 Absence of Inclusive Programmes and Indiffer 
ence of Administration 

18 Exclusion from effective democratic participa 
tion 

Lack of Access to Basic Amenities 

The ragpickers are deprived of accessing basic 
services such as toilets, drinking water and electric 
ity. Lack of community toilets compel them for open 
defecation, which leads to a number of diseases like 
diarrohoea, dysentery ete. Out of the total 50 re 
spondents, 19 nos. of ragpickers could afford electric 
ity whereas 31 could not afford the same. Only 23 
of them had hand pumps or municipality taps in the 
vicinity whereas the rest 27 walked long distances 
to fetch potable water. 9 of the ragpickers had either 
toilet facility in their home or accessed community 
toilets whereas 41 ragpickers defecated in the open 
(Table.1 ). 

Basic Amnenities Availed By Ragpickers 

Basic Amenities Availed 

Electricity 
Water 

Toilet 

19 

23 

Table-1 

9 

Not Availed 

31 

27 

41 

The above table reflects the deplorable condi 
ions of ragpickers. They work under unhygienic con 
itions, and also live under the same. Defecation in 

3.2 Low Income 

25 Nos. of the respondents belong to BPL (Be 
low Poverty Line) category (having their basic annual 
income 27,000 or less). 17 nos. of the respondents be 
long to APL(Above Poverty Line) category. The con 
ditions of those people above poverty line is also not 
so well enough. The persons having trolleys collected 
more waste and generated more income. Only 7 male 
bad trolleys while the rest 35 walked long distances to 
collect waste (Table.2). 

Category 
BPL 

APL 

Total 

Low Income of Ragpickers 

No. 

25 

17 

Table-2 

42 

Percentage 
60 

3.3 Long Work Hours 

641 

40 

100 

N,B. Children (8 Nos.) are Excluded because 
they are not working as Independent ragpickers and 
assist their parents in Ragpicking. Their earning is 
included in their parents earning and children are 
not entitled for APLBPL card. 

60% of the ragpickers are Below Poverty Line. 
They work on daily basis, spend their income on the 
same day on houschold goods and liquor. They do not 
have any savings for the future. Though, 40 % of the 
ragpickers are Above Poverty Line, their conditions 
are also not so well enough as they are in the threshold 

region or just above the poverty line. 

Waste pickers work for long hours, often more 
than 10 to ll hours of uninterrupted work. They most 
ly work all days of the week. The study reveals that 
out of the 50 samples, 10 numbers of ragpickers work 
for 4-5 hours daily, whereas 20 ragpickers work for 
6-7 hours and 20 ragpickers work for more than 10-11 
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hours (Table.3). 

Working Hours of Ragpickers 

Wöking 

6-7 hrs 
10-11 hrs, 

Number of 
ragpickers 
10 

Ration 

20 

Table -3 

20 

Antyodaya 
Not availed 

Affirmative Beneits 

a The work done by ragpickers is full of nhysi 
" cal labbur. Walking long distances, carrying a heavy 'wei�ht't their back, bending for lifting the scraps exposes them tö enormous'physical strain. 40% of the bebBle work for 10-11 hours in a day to earn a slightly 

Non-Receipt of Afirmative Beneits 

The study reveals that 48% of ragpickers do not 
avail any kind of government benefits. Only 43% 

have Ration cards and 9% have Antyodaya cards. It is 
al_o seen that out of9 ragpickers who are qualified to 
get old age pension, only 5 are able to avail the ben 
eit. Among the total sarmple of fagpickers only one 
(01) has got the beneficiary amount for construction 
of toilet (Table.4). 

Afirmaive Beneñts Availed By Ragpickers 

Table.4 

Percentage 

Numbers 

20 

18 

40 

4 

40 

20 

Percentage 
43 

9 

48 

For the poor, the affirmative benefits are an im 
portant source of their living, but the study reveals 
that 48% of the 50 ragpickers do not avail any kind 
of benefits, which means they are totally dependent 
upon their meagre income. Even those who have the 
BPL card get the ration iregularly. The study ob 

2 

3 

4 

serves that out of 9 qualified beneficiaries for old age 
pension, only 5 are availing Rs. 300 as pension under 
Indira Gandhi National Old Age Pension Scheme (1G 
NOAPS). Apart from this, there is no specific soci! 

security scheme for these ragpickers. Though gove 
ment support servcs as a life-line mechanism for these 
people, they are not able to avail such. 

No Minimum Support Price for the Seraps 

Shop No. 

The prices of scraps differ from shop to shop 
and from time to time as determincd by the junkyard 
owner. There is no fixed price for their articles. Be 
sides, the price of glass fluctuates with fluctuations in 
the share market. The ragpickers walk long distances 
on foot to collect rags and wastes. As soon as the sack 
becomes overloaded the ragpickers relieve them 
selves of the burden at the nearest junkshop where 
the prices may not be competitive. Manya times, the 
ragpickers, who are in trolley search better markets 
for their scraps which ragpickers on foot are devoid 
of (Table.S5). 

Prices of Some Scraps At Different Junkyard 
Shops in Cuttack City 

The Indian Journal of Political Science 

Rates of Seraps (In Rs.) per K.G. 

Plastic 

7 

17 

10 

9 

18 

Table- 5 

Plastic water 
bottle 

Lack of Protective Gear: 

24 

12 

15 

20 

17 

7 

Cartoon 
9 

From the above table it can be ascertained that 
the scrap prices fluctuate substantially from one shop 
to another. As there is no Minimum Support Price for 
the scraps, the ragpickers face tremendous financial 
h¡rdships. 

Ragpickers work in filthy and poisonous envi 
ronment. Inspite of their contribution to make the 

beter living. 
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city clean, the administration has not provided them Exclusion From Effective Democratic Participation 
with protective gear like gloves, shocs, rain-coats, 
aprons and face-masks etc. The ragpickers face a lot 
of hardships in the ainy scason. They first collect 
waste and then dry those under sun before selling. The 
study reveals that in the rainy scason 30 Nos.(71%) 

of ragpickers did ragpicking whenever the weather 
was dry. 5 Nos.(12%) of ragpickers who did not pur-
sue their work, especially were older women. 7 Nos. 
(17%)of ragpickers opted for other work like that of 
a bousemaid..Weather plays a very important role 
in their work as they work on the streets exposed to 
unpredictable weather conditions. Monsoon directly 
affects their carning. Many of the respondents told 
that a major part of wastes get washed away in water 
and the rest which are moist are dificult to collect 
as well as sell. Until, they are totally dried up, they 
cannot get full price of the product. As per the study 
many women develop some kind of allergies and fe 
ver by çoming in contact with rain continuously for 
bours together. 

Absence of Inclusive Programmes and IndIfference 
of Administration 

Though the ragpickers are entitled to general 
welfare bencfits like having a ration card, access to old 
age pension étc. but they do not receive specific ben 
efits as a ragpicker. The study reveals that (Table.4) 
48% are yet to access Ration/ BPL card. Though, the 
Cuttack Municipal Corporation has taken an initia 
tive, to distribute the ldentity cards to ragpickers but 
comprehensive endowments (health check-ups, pro 
tective gears, inclusion in management of solid waste 
etc.) attached to it are not yet evolved. Only 69 of 
them are identified. As per the study, 2 of them have 
already lost the card (Source, Survey). The CAG con 
cluded that the waste crisis persisted because of the 
government's administrative weaknesses and other 

issues, including: imprecise and incomplete data 
about waste production, lax monitoring and enforce 
rhent of the Rules, a 1lack of comprehensive planning 
for wast� ihanagement, ambiguity and disagreement 
about responsibility and accountability for regulatory 
oversight at the level of the central government, a lack 

"of coordination and integration of the nation's waste 
management policies, and improper budgeting and in 
adequate staffing levels for waste management."" 
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Poverty and hunger have made them politically 
apathetic. The ragpickers are quite apathetic towards 
politics. 40% did not have ration or antodaya cards, 
The respondents have voter ID cards and vote in the 

elections, but are quite indolent towards the politics. 
They are being used by politicians through freebies. 
They had no other options than to receive the petty 
monetary tips as they were extremely poor. 8% of the 
respondent ragpickers were not ready to give their in 
terview, as they had no hope to get anything from the 
government. 

Problems of Migrant Ragpickers 

According to the study, 6% of the ragpickers are 
temporary migrants, who, come to Cuttack for rag 
picking only during the lean period of agriculture. 

A respondent Nopu Sheikh, migrated from a village 
in West Bengal to Cuttack for ragpicking. He didn't 
have a bank account and kept his daily income with 
the Junkyard owner, which he finally collected when 
he left for his village. He had tried for an Identity card 
from the Cuttack Municipal Corporation (CMC) but 
failed to get it. Another problem related with migrants 
is the language barrier. A migrant ragpicker in Cut 
tack, Mohinuddin Mondal is unable to understand and 
speak any other language except Bengali." 

Concluding Observations 

The Government of Odisha in its "Report on 
Solid Waste Management in the Urban Local Bodies 
in Odisha" stated that large numbers of small sized 
ULBS are disperscd across the state and density of 
urban population' is very low and, neither cluster ap 
proach nor setting-up processing plants is a viable op 
tion for management 'of wastes. It is precisely here, 
there is a need to go for decentralized composting of 
bio-degradable waste and recycling of the non-biode 
gradable waste through networking of ragpickers and 
Kabadiwalas into this municipal solid waste manage 
ment system. As per the report, the Housing and Ur 
ban Development (H & UD) Department in the State 
Govt. will take steps to integrate the infornal sector in 
to the mainstream (Solid Waste Management) SWM 
system of the ULBs through network building pro 
cess, 
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Poliical will is a necessary pre-requisite for 
their uplif, but the Govemment often favour corpo 
rate sectors. The Environment Ministry has revised 
Solid Waste Management Rules after 16 years, which 
shows an optimistic approach by the government 
towards thcse waste pickers. Clause 4 of the sWM 
Rules, 2016 reads "Integration of waste pickers/ rag 
pickers and waste dealers/ Kabadiwalas in the formal 
system should be done by State Governments, and 
Self Help Groups, or any other group to be forned" 19 
This mandates urgent action on the part of administra 
tion. 

The Bhubaneswar Municipal Corporation 
(BMC) in Odisha (India) has taken an initiative to 
identify ragpickers and include them in livelihood 
programmes. According to BMC sources, Bhubane 
swar gencrates 500 metric tonne of municipal waste 
and there are 1500 ragpickers in the city who sell the 
waste to scrap dealers. In the first phase, the BMC 
has identified S00 ragpickers. Afer identification, the 
BMC plans to provide the list of identified ragpickers 
to 3 private agencies engaged by the BMC to collect 
and dump solid waste. The three private agencies will 
be asked to engage the ragpickers and pay them on a 
daily basis,.20 

Though Cuttack Municipal Corporation in the 
year 2016 adopted the novel measure of identifica 
tion of ragpickers and distribution of identity cards 
to them, but no concrete endowments have been at 
tached to it.2' Only 69 ragpickers háve been identified 
and given card so far. Further, privatization of waste 
has added a threat to their livelihood. The ULBs, at 
this stage should strictly and expeditiously take the in 
itiative to include waste pickers in the formal system 
of solid waste management and their right to waste 
should be protected. Co-operatives of waste pickers 
as in Pune and Bengaluru, if emulated by other cit 
ies of India, could play a key role in formalising this 
informal cconomy. By setting up cooperatives, waste 
pickers can pool their resources and bid for bigger 
contracts. Cooperatives or associations can help them 
to be visible and make their voices more audible. 
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ABSTRACT Biological resources play a key role in economic development of any country. Tasar silk cocoons produced 
from tropical tasar silkworm, Antheraea mylitta Drury (Lepidoptera: Saturniidae) are one of the important forest produce of 
the country and tasar culture is an old age tradition flourishing as a traditional and cultural heritage of tribes of India. It has 
56 reported ecoraces distributed along Central, East, Northeast, and South India with varied phenotypic, physiological, and 
behavioral characters. These wild ecoraces harbor many beneficial genes and their alleles are developed through centuries by the 
process of natural selection. Out of them, in the tribal dominated state of Odisha, at least eight ecoraces have been reported till 
date. However, due to anthropogenic stresses such as habitat destruction, pollution, deforestation, mining, urbanization, and other 
activities, there is pressure on the survival of these ecoraces. This has resulted in drastic decline in wild tasar cocoon production 
in the state of Odisha in particular. Hence, there is a crucial need to involve and educate local tribals of the state on wild cocoon 
collection and insect conservation to save the ecoraces from extinction. The tasar wild insect needs conservation both under short- 
and long-term measures and on and off their habitat for the sustainable utility and socioeconomic upliftment of rural tribals of the 
state. These ecoraces are very much important for bioprospecting and biowealth management point of view, so maintenance and 
sustainable management are need of the hour to protect and conserve the ecoraces for posterity. The present paper reports about 
bioprospecting of tasar because of its unique diversity and traditional knowledge for tribal welfare of the state of Odisha, India.

KEY WORDS Antheraea mylitta, Anthropogenic stresses, Conservation, Ecoraces, Technology package

Bioprospecting can be defined as a systematic and organized 
search for useful products derived from bioresources 
including plants, microorganisms, animals (here tasar 
silkworm ecoraces) that can be developed further for 
commercialization and overall benefits of the society. India, 
the second largest populous country in the world, has the 
biggest task of providing employment and livelihood to 
her population. The national prosperity is intimately linked 
with increasing employability and enhancing per capita 
productivity of the population. India is basically an agro-
based country with more than 70% of its population deriving 
livelihood through gainful employment from agriculture or 
related activities. Second, most of them are from rural areas, 
and hence, there is the need to diversify the job opportunities 
and employability. This could achieve the dual role of 
national productivity and proving gainful employment. India 

is endowed with very huge wealth of tasar flora and has an 
illustrious tradition of tasar cultivation which is recognized 
as an emblem of the tribal culture.

The state of Odisha has a rich traditional heritage of 
tasar culture. The art of tasar culture has been patronized 
by Bhanja Dynasty of Mayurbhanj, Odisha, since long. The 
magic of tie and dye of the weavers designed fabrics of 
Odisha has a worldwide recognition. The state has demand 
of 500 MT of raw tasar silk annually for the handloom sector. 
The tasar sector of the state includes districts of Mayurbhanj, 
Balasore, Keonjhar, Sundergarh, Sambalpur, Deogarh, 
Angul, Dhenkanal, Jajpur, Sonepur, Boudh, Nawarangpur, 
Nuapada, and Kalahandi. About 46,828 ST/SC/OBC 
families are practicing tasar culture in these districts. 
Annually, more than 57,000 Kahans of tasar cocoons are 
produced and tribal farmers are getting income of about 
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11.42 crore rupees out of it with very nominal investment 
on seed. Tasar culture has a long tradition and way of life to 
the tribal population of the state. Favorable agro-climatic and 
soil conditions are available in Odisha for the growth of tasar 
culture. There is also a big demand of Odisha’s tasar fabrics 
in foreign countries and hence earning of good amount of 
foreign exchange is possible through the development of tasar 
culture sector. However, the extensive collection of nature 
grown cocoons, rapid deforestation, and human encroachment 
to insect habitats has declined the tasar ecorace population of 
the state. Besides, wild/natural populations are supposed to 
harbor many beneficial alleles developed through centuries 
by the process of natural adaptation. Thus, there should be 
proper characterization and documentation of the available 
tasar genetic resources through molecular tools where the 
genetic structure, genetic relatedness, identity, and gene flow 
among the ecoraces can be assessed. Moreover, it calls for 
a coordinated management between the tribal rearers and 
the Central and State Sericulture Departments for this insect 
conservation to save this valuable resource from extinction.

Tropical tasar silkworm Antheraea mylitta Drury is 
polyphagous and wild in nature. It belongs to family 
Bombycoidea and family Saturniidae. The sericigenous insect 
feeds primarily on Shorea robusta (Sal), Terminalia tomentosa 
(Asan), and Terminalia arjuna (Arjun) besides variety of 
secondary and tertiary food plants available in the tropical 
deciduous forests of the state. Wide range of distribution by 
species is highly diversified geographically, climatically, and 
edaphically which, in turn, permitted the accumulation of 
diverse genes complexes in the species due to the conspicuous 
adaptation in different ecological pockets. The species has been 
subdivided into a number of ecological races or “ecoraces” 
which show wide variation in the phenotypic, physiological, 
behavioral, and genetic characters. However, these variations 
among population were observed to be only because of 
geographical isolation and adaptation to the specific micro-
niche in which they exist. As such, these are kept under the 
synonyms of A. mylitta and are referred to as ecoraces. Out of 
the 56 reported, tasar ecoraces in the country as specified in the 
Annual Reports of CTR and TI, Ranchi, there are eight reported 
ecoraces found in the state of Odisha, that is, Modal, Nalia, Jata, 
Adaba, Sukinda, Umarkote, Boudh, and Daba. There is another 
ecorace called Sukli from Khairapali area whose preliminary 
investigations on its confirmation to be a ecorace are still going 
on (Srivastav et al., 2002). The Modal ecorace was originally 
identified in Mayurbhanj district, Nalia in Sundergarh district, 
Jata at Thakurmunda area of Mayurbhanj district, Adaba 
in Mohana and Adba area of Gajapati district, Sukinda in 
Sukinda area of Jajpur district, Umarkote in Omarkote area of 
Nawarangpur district, Boudh in Boudh and Sonepur district, 
and Daba in Mayurbhanj district.

The wild ecorace Modal is exclusively confined to the hills 
of Similipal Biosphere Reserve. This reserve in Mayurbhanj 
district is a lenticular elongated plateau with steep slopes 
(500–600m). It covers an area of 2750 sq.km and was declared 
a bioreserve during 1994 by the Government of India. The 
Similipal bioreserve is rich in biodiversities, such as the 
vast expanse of stately Sal (S. robusta) forest which serves 
as the principal food plant of this ecorace, which produces 

the heaviest cocoon among all the sericigenous lepidopteron 
of world (Fig. 1). It is a hill studded ecosystem with varied 
topography, soil, and climate: Innumerable crests and valleys 
and cascading waterfalls. The Similipal Biosphere Reserve is 
the conglomeration of a National Park, a Project Tiger and a 
Sanctuary and is divided into three zones: (i) Central core zone 
(with 845.70 sq. km area where no human activity is permitted 
and gazetted as a National Park under the provisions of wild 
life protection act). However, the tribal of this area collect wild 
cocoons from this area. (ii) middle buffer zone (with 1904.30 
sq. km of area is gazette as a sanctuary and is restricted for 
conservation, research, environmental education and training, 
tourism, and recreation) and (iii) peripheral zone with 77.07 
sq. km of area is restricted to research and can be utilized as 
sustainable resource. Similipal forests have taken million of 
years to evolve and have a stabilized ecosystem and it should 
be protected from destruction. Although efforts are made by 
the Modal Ecorace Conservation Project being implemented 
in the state by the State Sericulture Department and CSB, still 
they have to be more intensified and rigorous for conservation 
of this valuable genetic resource.

There is another ecorace prevalent in Mayurbhanj district 
called Nalia. This ecorace is also found in the forests of 
Sundergarh districts. The advantages of Nalia crop over 
Modal are easy multiplication before the onset of winter, 
short larval period, and better quality of commercial cocoons 
having high market value. In spite of these advantages, very 
less attention has been paid towards the sustainable utilization 
and conservation of Nalia ecorace. The population of Nalia 
needs to be conserved by systematic, planned use of natural 
resources. Further care should be taken to maintain the 
racial purity of this species (Rout et al., 2009). Commercial 
exploitation of semi-domesticated ecoraces such as Daba and 
Sukinda should be strictly avoided in the Nalia dominated 
area. Another ecorace called Jata-Daba has been identified 
in the Thakurmunda area of Mayurbhanj district (Rout et al., 
2008). Only preliminary information of its possible exclusivity, 
characteristics, behavior, and performance is known till date. 
About 600 rearers in 35 villages of Thakurmunda area of 
Mayurbhanj district are engaged in the rearing of Jata-Daba. 
Recently, the Regional Tasar Research Station, Baripada, has 
taken up a thorough investigation with regard to its origin, 

Fig. 1. Modal ecorace cocoons.
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behavior, biological characters, and sustainable utilization. On 
the similar lines, excepting a few published literatures available 
on their phenotypic characterization and biological characters, 
thorough information with regard to origin, behavior, and 
sustainable utilization is not available for the Boudh, Sukinda, 
Umarkote, and Adaba ecoraces reared extensively by the 
tribal rearers of the area at Boudh and Sonepur district, 
Jajpur district, Nawarangpur district, and Gajapati district, 
respectively. There is no proper documentation for all these 
ecoraces which are an essential component for conservation 
of these valuable genetic resources. Only the name and some 
quantitative and qualitative data are mentioned in the recent 
literatures. Further, characterization of the available tasar 
silkworm genetic resources through molecular tools will not 
only support the conservation approach but also help in the 
sustainable utilization through breeding program. The genetic 
structure, genetic relatedness, identity, and gene flow are the 
important features of genetic resources which need to be 
assessed without any delay.

The commercial attributes of the ecoraces, viability in 
the offered eco-climatic condition suggests their biotic and 
economic potential. Insects have highly organized sensory and 
neuromotor systems more comparable to those of vertebrates 
and interactions between insects and plants in case of 
herbivorous insects, or hosts for parasitic insects are often called 
coevolutionary (Carlsson and Berkes, 2005). They respond to 
altered conditions by genetic change and this heterogeneity or 
elasticity within insect species allows persistence to efficiently 
face the environmental change (Edward et al., 2002; Kakati 
and Chutia, 2009). Thus, exploration of host plant tasar insect 
interactions is critical to attain optimal wild silk conservation, 
their sustainable utilization, and commercial exploitation. The 
single-species conservation is argued to preserve many other 
species by default which is known as umbrella effect and the 

conservation of silk insect wildlife indirectly conserves forest 
biodiversity of the state. Thus, although the launching of the 
Modal Ecorace Conservation Project in the tribal dominated 
district of Mayurbhanj by the Directorate of Textiles, Govt. 
of Odisha and Central Silk Board during 2001–2002, has 
made an positive impact on the tasar culture, production, and 
conservation, similar programs should also be taken up for 
the other ecoraces available in the state of Odisha to save this 
valuable genetic resources from silent extinction.
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Tropical Tasar silkworm Antheraea mylitta Drury (Family: Saturniidae) 
produces Tasar silk which has very high demand globally and because of their 
wide range of distribution in tropical regions, they have adapted to different 
niches forming different ecoraces. In Odisha, alone seven types of ecoraces of A. 
mylitta have been reported, namely Modal, Sukinda, Nalia, Jata-Daba, Adaba, 
Umerkote, and Boudh. These ecoraces show differences in their phenotypes, 
genetic constitution, fecundity, voltinism, etc. In the past few decades, there is 
the substantial deterioration of habitats due to many anthropogenic activities. 
This has resulted in a large decline in wild Tasar cocoon production. 
Lepidopterans are accepted as ecological indicators of ecosystem health and it 
is apprehended that through anthropogenic and climatic factors this precious 
genetic resource, which took millions of years to evolve, may face the threat of 
extinction shortly if adequate conservation measures are not taken.   This paper 
attempts the geospatial mapping of these ecoraces in the state of Odisha through 
RS and GIS tools, which will provide a greater scenario for their conservation.  

 
Introduction 
The Tasar (tussah/tussor/tussore) silkworm is a 
semi-domesticated wild silkworm that belongs to the 
family Saturniidae. Almost 35 species of Antheraea 
are responsible for the production of wild silk. Out 
of those 35 species, 3 species are exploited in India 
for wild silk culture, i.e. Tropical Tasar silkworm (A. 
mylitta), Temperate Tasar silkworm (A. proylei), and 
Muga silkworm (A. assama) (Jolly, 1985). The 
A.mylitta wild distribution is spread over West 
Bengal, Odisha, Andhra Pradesh, Jharkhand, Bihar, 
Chhattisgarh, Madhya Pradesh, and Maharashtra 
states of India (Sinha, 2003). Observations indicated 
that the distribution of A. mylitta Drury is almost 
between 12-31°N latitude and 72-96°E longitude.  
To date almost 64 ecoraces have been reported (Rao 
et al. 2003). In the state of Odisha total number of 7 
ecoraces have been reported, namely Modal, 
Sukinda, Nalia, Jata-Daba, Adaba, Omarkote, and 
Boadh/Boudh (Table-1). These ecoraces are mainly 

restricted to tropical moist deciduous forest areas 
(Sinha and Prasad, 2011). Geospatial technology 
includes GIS (Geographical Information System), 
GPS (Global Positioning System), and satellite-
based technologies such as RS (Remote sensing).  
GIS mostly captures image data, its input, update, 
transformation, manipulation, query, modeling, 
analysis, and visualisation of geographically 
referenced information through a set of computer 
programs (Bonham Carter, 2014). GPS provides 
positioning, navigation, and timing (PNT) services 
by capturing data from satellites (Eldredge et al. 
2010). RS is an earth observation instrument that 
delivers regional information on climatic factors and 
landscape features (Saran et al., 2020). For regional 
and spatial information, GPS and RS are useful. But 
for geospatial data integration as well as accurate 
geospatial analysis in a real-time manner, 
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Table 1: Ecoraces found in Odisha and their preferred host plant (Vijayan et al., 2010) 
SN ECORACE PREDOMINANT FOOD TYPE SOIL TYPE FOREST TYPE 
01 Modal Shorea robusta Red Loamy Tropical moist deciduous 
02 Sukinda Terminalia arjuna, Terminalia tomentosa Red Loamy Tropical moist deciduous 
03 Jata-Daba Terminalia arjuna, Terminalia tomentosa Red Loamy Tropical moist deciduous 
04 Umerkote Shorea robusta Red Loamy Tropical moist deciduous 
05 Boudh Terminalia arjuna, Terminalia tomentosa Red Loamy Tropical moist deciduous 
06 Adaba Terminalia arjuna, Terminalia tomentosa Red Loamy Tropical moist deciduous 
07 Nalia Shorea robusta Red Loamy Tropical moist deciduous 

GIS has been proven very useful (Zhen et al., 2010). 
In order to preserve the natural biodiversity present 
in the Antheraea mylitta species population, 
attempts are made to understand and conserve their 
ecoraces. These ecoraces conservation (in-situ and 
ex-situ) links genetic diversity to utilisation, 
protecting diverse gene pools, habitats, and 
ecosystems for human socio-economic needs 
(Metzler and Zebold, 1995). Through their ecorace 
conservation, we can utilise their valuable genes in 
enhancing productivity (Mirhosein et al., 2004) and 
building their new population through the genetic 
hybridisation technique (Kumaresan et al., 2004). 
The increasing international demand for Tasar silk, 
their abundance of host plants, and the limited option 
of productivity of ecoraces for commercial rearing 
demand the exploration of these ecoraces (Ojha et 
al., 2009). Previously,   Sinha and Prasad (2011) 
mapped the distribution of all 44 ecoraces of A. 
mylitta.  Sahay et al. (2011), have identified the 
Tasar culture growing regions of Odisha.  Renuka 
and Shamitha (2015) have also mapped the location 
of Daba, Bhandara, Andhra local, Modal, Sukinda, 
and Railey ecoraces in India. But there is no 
particular map available for all the ecorace found in 
Odisha yet. Hence the need for a map showing the 
location of different ecoraces in Odisha is a must for 
further development of sericulture in the state. In this 
current paper, an attempt has been made to map all 
the available ecoraces of Tasar silkworm (i.e. Modal, 
Sukinda, Jata-daba, Omarkote, Boudh, Adaba, and 
Nalia) and their geographical locations in different 
regions of Odisha (Table 2).  
 
Material and Methods 
Study area: 
Odisha is a state of Eastern coastal India, situated 
between latitude 17°78'N and 22°73'N and longitude 
81°37'E and 87°53'E, covering an area of 

1,55,707km2, which is 4.87% of the total area of 
India, with a coastline of 450 km. According to the 
2021 forest cover estimation published by Odisha 
State Forest Department (https://www.odisha 
forest.in),  the total forest cover of Odisha is almost 
61,204km2, which makes up 39.31% of the total land 
of the state. Out of 30 districts of Odisha, most of the 
ecoraces of Tasar silkworm A. mylitta are confined 
to Mayurbhanj, Boudh, Gajapati, Jajpur, Kalahandi, 
Nawarangpur, and Sundergarh districts. 
Non spatial data collection: 
For individual location identification of different 
ecoraces and their cultivation grounds, both primary 
and secondary data have been used. Secondary data 
have been derived from different research papers 
available about ecoraces and their endemic locations 
from different authors. For Modal, Nalia, Sukinda, 
and Jata-Daba both primary and secondary data have 
been utilised. For Boudh, Umerkote, and Adaba, 
only primary data have been collected from forest 
personnel of those regions and regional TRCS (Tasar 
Rearers Cooperative Societies) centers.  
Map plotting:  
The mapping has been done with intensive use of 
Geo-information technology like RS (Remote 
Sensing), and GIS (Geo Information Systems) (Fig-
1).The source political map of Odisha with its 30 
districts has been obtained from https://gisodisha 
.nic.in. The Forest boundary map of Odisha was 
collected from official website of the Odisha state 
forest Department (https://www.odisha forest.in). 
The forest map data belongs to the 2021 official data 
record issued by the government of Odisha, mapped 
with IRS-Resourcesat 2- LIS III, with a spatial 
resolution of23.5m and a scale of 1:50,000. For the 
protected areas and their spatial data collection the 
official boundary map of different sanctuaries and 
national parks has been obtained from the Forest and 
Environment Department of Odisha 
http://odishawildlife.org/map.html. Shapefiles of
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Table 2: Ecoraces and their geographical distribution in Odisha 

 
district boundary and forest boundary were 
converted to KML to find the locations on Google 
Earth in order to see the present status of the forest 
in the state. The shape files have been converted to 
UTM (Universal Transverse Mercator) to calculate 
areas of cultivation ground and for correct 
placements of scale bones. The next step was to pin 
mark different villages of Tasar silkworm Ecoraces. 
For this purpose individual village or area location 
was pinned using Google Earth-9 software. The GIS 
of google earth is supported by Google Landsat 8 
with Copernicus sentinel (Data SIO, NOAA, U.S. 
Navy, NGA, GEBCO). For individual precise 
pinning of different villages that are located within  

 
60 km2 of area of each other, Maxar technologies, 
CNES/Airbus and Terrametrics source help of same 
Google Earth-9 software has been taken. The project 
file of pinned locations with georeferences of 
ecorace clusters in different districts of Odisha that 
has been done with Google Earth 9 software.  The 
forest cover map and pinned location map have been 
overlaid together to create a new more informative 
map of our interest cultivation grounds, nearby 
forest covers, along with to which district or range 
the villages  belong to can be shown together in a 
single map image. Area calculation of different 
cultivation ground or forest ranges in different 
districts has been done through ISRO- CHAMAN  

 

Ecorace Name Location Name Location On Map Average Elevation Asl 
(In Meters) 

District 

 
 
MODAL  
 

Gudgudia 21°52'59"N 
86°15'19"E 

 
379 

Mayurbhanj 
(Similpal National Forest) 

Sarat 21°26’39”N 
86°20’38”E 

203 Mayurbhanj 
(Similpal National Forest) 

Lulung 21°56’42”N 
86°33’20”E 

300 Mayurbhanj 
(Similpal National Forest) 

Arjunvilla Village 22°06’14”N 
86°15’24”E 

335 Mayurbhanj 
(Similpal National Forest) 

Khadambeda 22°10’55”N 
86°25’34”E 

358 Mayurbhanj 
(Similpal National Forest) 

Kitabeda 22°10'07"N 
86°25'16"E 

350 Mayurbhanj 
(Similpal National Forest) 

 
SUKINDA 
 

2.1 Ankurpali 22°19'21"N 
84°53'36"E 

242 Jajpur 

2.2 Sukaran 20°57'30"N 
85°57'57"E 

223 Jajpur 

2.3 Kundal 20°39'52"N 
86°10'28"E 

72 Jajpur 

2.4 Kansa 21°91'54"N 
85°56'53"E 

63 Jajpur 

NALIA 
 

3. Raghubeda Forest Range 21°28'52"N 
85°46'33"E 

434 Keonjhar 

 
JATA-DABA 
 

4.1 Thakurmunda 21°31'24"N 
86°09'39"E 

329 Mayurbhanj 

4.2 Kendujuiani 21°39'03"N 
86°07'03"E 

346 Mayurbhanj 

4.3 Mahuldiha 21°26'55"N 
86°10'39"E 

268 Mayurbhanj 

4.4 Kuldiha 21°27'04"N 
86°42'56"E 

91 Mayurbhanj 

ADABA 
 

5. Adaba 19°40'21"N 
84°10'25"E 

386 Gajapati 

UMERKOTE  
 

6. Umerkote/Umarkote 19°40'21"N 
82°12'09"E 

612 Nabarangpur 

BOUDH 
 

7. Satkosia Range 20°35'12"N 
84°27'06"E 

320 Boudh 
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Figure 1: Location mapping of different ecoraces of Tasar silkworm A.mylitta 
 
(Coordinated Programme on Horticulture 
Assessment and Management using Geoinformatics) 
and Bhuvan-2D and Bhuvan-3D websites. After this 
appropriate band combination, necessary contrast 
enhancement has applied to make the image more 
interpretable. 
 
Results and Discussion 
The 7 ecoraces of Tasar silkworm Antheraea mylitta 
found in Odisha are Modal, Sukinda, Nalia, Jata-
Daba, Boudh, Omerkote, Adaba. 
 
Modal: The modal ecorace is endemic to the 
Similpal National Park and Biosphere Reserve and 
to nearby regions of Mayurbhanj. It is one of the 
largest and highest-yielding Tasar ecorace. This 
ecorace is exclusively wild, univoltine, almost 
disease free, and produces the heaviest cocoons. This  
 

 
ecorace alone contributes to 19% of raw silk  
production in India and this area of almost 823sq.km 
is covered by semi-deciduous forest. The Similpal 
National Park is spread over an area of 2750sq.km 
area out of which the core region is 303sq.km area 
(Sahu and Debta, 2020). The abundance of Arjun, 
Asan, and Sal plants in the forest region is 
responsible for the good habitat of the Modal Tasar 
silkworms.  
Sukinda: The trivoltine Sukinda ecorace is 
economically profiting for the sericulture.  State 
Department of Sericulture collected this ecorace 
from the Kundal, Ankurapa, Sukaran, and Kans 
areas of Sukindagarh of Jajpur district, in the 1970s 
and then introduced them to other regions for 
cultivation (Sahay et al., 2011). For our mapping 
purpose, these regions have been selected. The 
cocoons are yellow or grey in colour, having a silk 
ratio varying between 10.5-13.1%. This race 
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particularly is semi-domesticated and they perform 
better in semi-domesticated environments than in 
wild. Sukindagarh used to be the main hub for 
Sukinda ecorace cultivation but since this region is 
full of ore mines and industries, which are constantly 
being over exploited, the negative impact of this 
over-exploitation, mining, and industrialisation are 
affecting the natural habitat of Sukinda tasar 
ecorace.   
Nalia: A bivoltine ecorace of A. mylitta found in 
near forest area of the Keonjhar district of Odisha. 
Early multiplication, short larval period, and better 
quality commercial character make this ecorace 
more desirable by Sericulturist (Rout et al., 2009).  
The availability of this ecorace is in the range of 
Raghubeda Forest range of Keonjhar and the forest 
patch between the borders of Sundergarh and 
Keonjhar district of Odisha. 
Jata-Daba:  Another bivoltine ecorace of A. mylitta 
is found in almost 35 villages of  the Thakurmuda 
region of Mayurbhanj (Rout et al., 2008). For our 
mapping purpose, we have taken Thakurmuda, 
Kendujiani, Mahuldiha, and Kuldiha of the 
Mayurbhanj district. This ecorace is preferable 
because of its higher percentage silk content.  
Adaba: Adaba ecorace is one of the most 
unexplored ecoraces of Odisha found in the Adaba 
forest Gajapati district. Since Adaba is also one of 
the wild ecoraces, almost all of its life stages are 
spent in the wild on its host plant. The Naxal issues 
in the Adaba forest have always been a greater 
hindrance to the biological exploration of local fauna 
and flora including its endemic Tasar silkworm 
ecorace and its host plant. This is the same reason 
why the Adaba ecorace is unknown to many 
sericulturists and researchers of this field.  
Umerkote: Umerkote/Omarkote is one of the 
endemic ecoraces found in Kalahandi and 
Nawarangpur forest cover regions of Odisha. The 
forest area is mostly covered with moist deciduous 
forest of 298km2.   
Boudh: Although not many reports have been 
published about this ecorace, but some papers do 
claim that this Boudh/Boadh Ecorace is also found 
in the Phulbani region i.e. new Boudh and Kalahandi 
district (Sinha and Prasad, 2011). This ecorace is 
suspected to be endemic to the moist deciduous 
forest range of these two districts and some parts of 
nearby regions. Sinha and Prasad (2011), have 

proven that the morphological difference between 
different ecoraces is relevant to their biochemical 
constitutions like protein content, lipid content, and 
carbohydrate content, including genetic 
constitutions, which makes each ecorace genetically 
unique from their sister ecorace. It also has been 
noticed by them that the Shorea-based ecoraces 
(Modal, Nalia, Umerkote) have greater shell weight 
as compared to Terminalia-based ecoraces like 
(Sukinda, Boudh, Jata-Daba, Adaba). In some 
research papers, Bogei is also considered as a 
separate ecorace of A. mylitta, but in reality, it’s the 
rearing (commercial) variety of Modal and Nalia that 
are called Bogei by local people. 
The evolution of GIS, GPS, and RS technologies has 
enabled the collection and analysis of spatial, non-
spatial, and field data in such a sophisticated manner 
that was not possible before the arrival of these 
software technologies. The use of these technologies 
in India increased after the 1990s IT revolution. 
Since the 2000s these technologies have been 
actively in use by both Government and Non-
government authorities worldwide for Resource 
management such as agriculture, soil, water, land 
cover, forest cover estimation, mining area 
detection, Wildlife management, and agricultural 
land detection, etc. Currently, the advancement of 
mobile technology also has enabled to use the GPS 
via satellite imaging for regular use without any 
expensive handset use. In 2011, Sinha and Prasad 
mapped all the 44 ecoraces of A. mylitta Drury 
documented officially, using imagery techniques of 
GIS data. The horizontal accuracy within a map 
depend mostly on the Ground Sampling Distance or 
GSD i.e., number of pixels per centimetre. 
Inaccurate maps will lead the investigator astray 
because the critical data point of the problem might 
not be there at the moment on the Map. Hence 
accuracy of the map is very critical for right 
investigation of the project. In India ISRO Bhuvan 
(2014) and ISRO-CHAMAN (2014) are in use for 
the estimation of area of land forest cover, coast line, 
and Plantation cover, etc. CHAMAN GIS is 
exclusively used for agricultural, horticultural and 
forest assessment. Banana, Citrus fruit, and Mango 
plantation cover of different states is already in the 
data base of CHAMAN. Similarly, we can 
implement the GIS and GPS along with data from 
Imagery RS to create locational plantation planning 
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for A. mylitta Drury host plants such as Arjun, Asan, 
and Sal in corresponding regions where the 
availability of different ecorace prevails. By doing 
so, more host plants will be available for Tasar 
silkworm culture to the local tribe people which in 
turn will improve the economy of the region.  
 
Conclusion 
The potential use of RS and GIS has been very 
satisfactory for the study of forest cover and 
locations in required places. RS, GIS, and GPS 
techniques have been very crucial in our field for 
geospatial mapping of Tasar silkworm (A. mylitta) 
ecoraces throughout Odisha. As for spatial data 
collection, there is still a lot of knowledge gap 
among professionals regarding the availability of 
ecoraces and their geographical distribution. The 
LANDSAT 9 images have been very useful for the 
identification of individual villages and nearby 
forest range. In Odisha, mostly Modal, Sukinda, and 
Nalia are commercially exploited for Tasar 
production. Other Jata-Daba, Umerkote, Boudh, and 
Adaba don’t have that much commercial importance 
yet because they yet have to be explored properly in 
their endemic places. Geospatial mapping technique 

has long been in our country mapping system. This 
technique has been used for forest area and forest 
cover mapping, census mapping, cluster mapping of 
plantations, coastal erosion checking, etc. Many 
states including Odisha have been collaborating with 
ISRO (Indian Space Research Organisation) for all 
GIS, GPS, and RS data for different censuses like 
tiger reserves, elephant reserves, etc. But for Tasar 
silkworm (Antheraea mylitta Drury) ecoraces and 
their mapping, no organised map have ever been in 
the picture. Hence to fulfil such a demand for the 
growth of the economic status of Tasar silk 
production and available ecorace genetic pool 
diversity maintenance, the Geospatial technique of 
mapping might be proven a greater success.   
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Abstract 
There are more over 40 countries in the world that practice sericulture and among them, India occupies the second position 
after China in the production of raw silk. India is unique in the production of silk being the only country in the world that 
produces 5 different types of silks namely Mulberry, Tropical Tasar, Oak Tasar, Eri, and Muga.  India has an 18 percent share 
in global raw silk production and it is also a great consumer of raw silk and silk fabrics. The high-cost labor, heavy 
industrialization, and the climatic restrictions imposed on the mulberry leaves’ availability are responsible for the decline in 
the sericulture in temperate countries like Japan, South Korea, the USSR, etc., which in turn, allows the yield of only two 
crops per annum. However, in India, the prevailing tropical climate helps in practicing sericulture throughout the year and also 
yields a stream of about 4– 6 crops per annum. In Odisha, there are about 15,000 traditional families who are involved in silk 
rearing, and about one lakh people actively practice sericulture which provides indirect employment to an equal number of 
reelers, spinners, and weavers. 
 
Keywords: sericulture, agro-industry, global raw silk production, silk rearing, status of sericulture 

Introduction 
Sericulture may be defined as the phenomenon or the 
process of raising the food plants for the silkworm for the 
production of silk. It can also be stated as an overall process 
that includes breeding and rearing of silk moths for the 
production of cocoons, reeling of yarn from the cocoon, and 
weaving of the yarn into fabric (Dash et al, 2018). 
Sericulture is a traditional, natural resource or agro-based 
cottage industry which requires little knowledge and 
expertise, requires a large expenditure of labor that help in 
providing profitable income source to the tribal poor in a 
large scale that helps in the improvement of the socio-
economic status of large farming country like India (Dash et 
al, 2018). Almost 60 lakh people are engaged in different 
sectors of sericulture and it was estimated that about 11 men 
are engaged per day per kg of cocoon production i.e., in 
both on-farm and off-farm activities showing that it 
provides a large employment value to the rural peoples 
which in turn improves their livelihood (Pateriya, 2021). 
The different natures of silk-like unparalleled grandeur, 
natural sheen, and inherent affinity for dyes, high 
absorbance, lightweight, soft touch, and high durability 
make it knows as the “Queen of textiles” all over the world 

(Bukhari and Kaur, 2019). 
There are more over 40 countries in the world that 
practicing sericulture but among them, India occupies the 
second position after China in the production of raw silk but 
India is unique in the production of silk being the only 
country in the world that produces 4 different types of silks 
namely Mulberry, Tasar, Eri, and Muga. A total of 86.5% of 
silk is produced as mulberry silk and the rest 13.5% is the 
production of non-mulberry silk (Dash et al, 2018). The list 
of some major mulberry silk-producing states of India are 
Karnataka, Andhra Pradesh, Tamil Nadu, Jammu & 
Kashmir, and West Bengal, and the non-mulberry silks are 
produced in the states of Jharkhand, Chhattisgarh, Orissa, 
and north-eastern states. The major Eri and Muga silk-

producing states are Assam, Meghalaya, and Manipur. The 
present paper throws light on the development and the 
growth rate of the raw silk productivity in recent years in 
Odisha. It also highlights the plantation rate that’s suitable 

for the sericulture and also the improvement of livelihood of 
the farmers. 
 
History of Sericulture in India 
According to history and tradition, sericulture was first 
originated in China as early as 2640 BC and is introduced 
by the queen of China, Hoshomin. For a long time, the 
Government of China considered sericulture as a national 
secret and it was unknown for the other countries as an 
industry (Ravikumar A, 2011). The knowledge of silkworms 
and its product reached Japan through Korea in the 3rd 
century AD and later into Europe (Bukhari and Kaur, 2019). 
According to the reports, about 400 years back the 
sericulture was introduced into India and till 1857 this 
industry was first flourished as an agro-industry with an 
annual production of two million pounds of silk fiber. 
During the period of 1857- 1895, this industry has survived 
the onslaught of Pebrine disease. After 1928, due to the 
fierce competition from advanced sericulture countries like 
Japan, China, and other European countries, there is a 
decline seen in the sericulture industry. But again, after the 
independence, this industry started flourishing as an agro-
industry and it also helps in giving employment to over 7 
million people in the country (Ravi kumar A, 2011). 
 
History of sericulture in Odisha 
According to the historical research, the Tamralipta port of 
Odisha is famous for the export of China and India silk 
goods to Egypt and Rome through the sea route by both 
direct as well as transit trade and this trade relationship 
between Odisha and Rome is justified by the remnants of 
Sisupalgarh and through the description of Chinese visitor 
Huen Tsang to Odisha. Later Romans learned the art of 
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sericulture from China which results in the end of the trade 
relationship between Odisha and Rome from around the 6th 
century. Several archaeological pieces of evidence that 
include lithographic recordings, palm leaf inscriptions, 
remnants of ancient structures, etc., and also the culture, 
tradition, and festivals observed by the present inhabitants 
recalling the glorious past are the proofs that Odisha had a 
fabulous wild silk thread long ago (Dash et al, 2018). The 
princely state of Mayurbhanj is considered to be the origin 
of Tasar sericulture in Odisha which received Royal 
patronage from the Bhanja dynasty (640- 1952 AD) (Dash 
et al, 2018; Sahu, 2015). Then it started spreading all over 
India and also the tribal peoples of many districts of Odisha 
like Mayurbhanj, Keonjhar, Sundargarh, Dhenkanal, Angul, 
Deogarh, Sambalpur, Jajpur, Boudh, Sonepur, and Nuapada 
have practiced this technique. According to the folklores 
and palm manuscripts of Odisha, the Tasar cocoons were 
collected by the Adivasis (tribal people), then it was 
processed by the Patras (weavers) and are then traded by the 
sadhabas (traders) who’re traveled overseas for their trade 

(Dash et al, 2018). 
According to Thomas Wardle’s “wild silk of India (1880)” 

about 3.3 MT of Tasar was produced in the Sambalpur area 
and it was reported that the Modal race contributes the best 
cocoons. In 1910, according to the Bengal District 
Gazetteers, the tasar rearing was the traditional occupation 
of many forests dwellers and in Bonei, Bamra, Dhenkanal, 
Gangapur, Mayurbhanj, Narsinghpur, Nilgiri, Pal lahara, 
Rairakhol, and Sonepur area it is considered as one of the 
main Minor Forest Produce (MFPs). The mulberry 
sericulture in Odisha was introduced with the establishment 
of Mulberry Demonstration Firms (MDF) during the sixth 
five-year plan. During the 1940s, the former Bihar- Odisha 
Government introduced Eri silk culture in Odisha and was 
practiced by the tribal peoples of Odisha as a part of their 
occupation for a source of their income generation (Dash et 
al, 2018). 
 
Status of Sericulture in India 
Sericulture continues to play a major role in the economic 
development of various countries. In 2018, the International 
Sericulture Commission mentioned a list of major silk-
producing countries that includes China, India, Uzbekistan, 
Brazil, Japan, the Republic of Korea, Thailand, Vietnam, 
DPR Korea, and Iran. Few other countries like Kenya, 
Botswana, Nigeria, Zambia, Zimbabwe, Bangladesh, 
Colombia, Egypt, Japan, Nepal, Bulgaria, Turkey, Uganda, 
Malaysia, Romania, Bolivia, etc. are also practicing cocoon 
production and raw silk but in very small quantities. India 
holds the second position in the world after China and has 
an 18 percent share in the global raw silk production (CSB, 
2013), and is also a great consumer of raw silk and silk 
fabrics. The high-cost labor, heavy industrialization, and the 
climatic restrictions imposed on the mulberry leaves’ 

availability are responsible for the decline in the sericulture 
in temperate countries like Japan, South Korea, USSR, etc., 
and in turn, allows the yield of only two crops per annum. 
However, in India, the tropical climate helps in practicing 
sericulture throughout the year and also yields a stream of 
about 4- 6 crops per annum (Bhattarcharjya et al, 2021). 
The performance of sericulture in India is given in the Table 
no.- 1. 
The tropical environmental regions include Karnataka, 
Tamil Nadu, Andhra Pradesh, West Bengal, and the 

temperate regions includes Jammu and Kashmir who 
traditionally practice sericulture. More than 80% of the total 
area of these five-silk-producing states are under Mulberry 
cultivation and account for about 97% of total raw silk 
production in the country. India is the only country having a 
unique distinction of being producing all the five kinds of 
silk namely, Mulberry (Bombyx mori), Eri (Philosamia 
ricini), Muga (Antheraea assamensis), Tropical tasar 
(Antheraea mylitta), and Temperate Tasar (Antheraea 
proylei). Among them, the most popular variety is mulberry 
silk, that contributes around 79% of the country’s silk 
production (Bhattarcharjya et al, 2021). The state wise 
production of raw silk during 2017-18 to 2019-20 and 
current financial year 2020-21 (Till December- 2020) are 
given in the Table no.-2. Among the five varieties of silk 
produced in 2019-20, Mulberry accounts for 70.47% (25239 
MT), Tasar 8.75% (3136 MT), Eri 20.11% (7204 MT), and 
Muga 0.67% (241 MT) of the total raw silk production of 
35820 MT. (CSB note, 2020- 21) The establishment of the 
central silk board Bangalore helps in increasing the trend of 
sericulture. Therefore, sericulture is not restricted to the 
traditional states only but now sericulture is showing an 
increasing trend in non-traditional states as well. Except for 
mulberry, all other varieties of silks are generally known as 
Vanya silks (Bhattarcharjya et al, 2021). The quantity and 
the value of raw silk imported during 2017-18 to 2019-20 
and the current financial year 2020-21 (till December 2020) 
is given in the Table no.- 3 and the export values are given 
in the Table no.- 4. 
 
Status of sericulture in Odisha 
Three types of silks are cultivated in Odisha that is 
Mulberry, Tasar, and Eri and all these types of silk differ in 
their food plant, duration of the life cycle, quality of cocoon, 
and yarn i.e size, weight, texture, color, strength, etc. (Dash 
et al, 2018; Sahu, 2015). In rural sections of Odisha, silk 
cultivation has a huge potential to generate employment 
opportunities on a massive scale.  Here, sericulture is a 
livelihood activity that goes around the year and provides 
remunerative income to the farmers. In Odisha, there are 
about 15,000 traditional families who are involved in silk 
rearing and about one lakh people actively practice 
sericulture providing indirect employment to an equal 
number of reelers, spinners, and weavers. At present, tribal 
and some non-tribal people under the BPL category are 
practicing sericulture and producing silk cocoons with the 
support of the Government of Odisha. There are four major 
identified eco-races found in Odisha as Modal, Laria, Daba, 
and Sukinda out of which Modal and Laria are wild eco race 
Antheraea paphia, whereas Daba and Sukindadaba are 
semi-domesticated eco-races of Antheraea mylitta D (Dash 
et al, 2018). The activities taken under Tasar sector is given 
in the Table no- 5 and the activities taken under Eri and 
Mulberry sector is given in the Table no. 6. 
 
Tasar 
Odisha has a rich heritage of Tasar culture. In 1952, Tasar 
culture was first started in Odisha by the princely state of 
Mayurbhanj under the Royal patronage of the Bhanja 
dynasty (Sahu, 2015). Odisha holds the third position in 
Tasar production in India, contributing 107 MT of Tasar in 
2015-16 (Dash et al, 2018). In different parts of northwest 
Odisha, namely Keonjhar, Mayurbhanj and Sundargarh 
districts, Tasar rearing is one of the important traditional 
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occupations of indigenous communities which produce 90 
percent of the total Tasar production in the state. There is 
more no. of the scheduled cast and scheduled tribe families 
practicing Tasar culture in fourteen hilly districts of Odisha 
such as Mayurbhanj, Balasore, Keonjhar, Sundergarh, 
Deogarh, Anugul, Jajpur, Boudh, Sonepur, Kalahandi, 
Nuapada, Nawarangpur, etc. The number of Tasar reeling 
cocoons produced in Odisha during 2019-20 is 1303.34 
Lakhs (Odisha Economic Survey, 2020). 
 
Eri 
Eri silk moth rearing was introduced in Odisha by the 
erstwhile Bihar-Odisha Government during the 1940s, with 
the establishment of an institute at Bhagalpur (Bihar). In 
1957, there were four eri rearer co-operative societies viz. 
Sidhal, Dampara, Bhandal, and Indupur in Cuttack district. 
Three eri seed stations were established by the Government 
of Odisha at Patangi, Khurdha, and Chandaka. In Odisha, 
now there are three seed stations, thirteen eri centers, and 
one eri co-operative society is devoted to ericulture (Sahu, 
2015). Eri culture is also traditional in Odisha, but enough 
importance had not been given earlier for its growth (Dash 
et al, 2018). This type of silk is well known as “Ahinsa silk” 

as in other sericulture the pupae is not killed, as the yarn is 
spun after the emergence of the moth (Sahu, 2015). 
According to the suitability of the climate and the 
possibilities of adaptation of eri- culture to commercial 
basis, it is practicing in fourteen districts of Odisha i.e, 
Cuttack, Kendrapada, Jagatsinghpur, Nayagarh, Khurdha, 
Dhenkanal, Anugul, Sambalpur, Keonjhar, Kalahandi, 
Koraput, Rayagada, Gajapati, Phulbani, and Sundargarh 
(Dash et al, 2018; Sahu, 2015). During 2019- 20, about 
1173 acres of the area was planted with Castor plants, and 
about 5.1 MT of raw silk was produced (Odisha Economic 
Survey, 2020). 
 
Mulberry 
Mulberry sericulture was introduced during the 8th plan. 
During the year 1986-87, a special Bivoltine Sericulture 
Development Project (BSDP) was implemented in the 
undivided Ganjam district, in R. Udayagiri and Mohana 
block covering Chandragiri, Chandiput, and Ramgiri areas, 
and subsequently, National Sericulture Project (NSP) was 
launched in Koraput district (Sahu, 2015) Mulberry 
sericulture is a non-traditional activity for Odisha. It is 

practiced in twelve districts of Odisha such as Gajapati, 
Rayagada, Koraput, Phulbani, Kalahandi, Sonepur, 
Deogarh, Sambalpur, Nayagarh, Khurdha, Keonjhar, and 
Mayurbhanj (Dash et al, 2018; Sahu, 2015). During 2019-20 
about 68 acres of the area was planted with Mulberry plant 
and the total raw silk production is 2.12 MT (Odisha 
Economic Survey, 2020). 
The total raw silk production in Odisha is 137.55 MT in 
which Tasar position is highest i.e., 130.33 MT, Mulberry 
silk produced in very low amount. It is seen from the table 
that Tasar accounts for 94.76%, Eri and Mulberry account 
for 3.70% and 1.54% respectively (Odisha Economic 
Survey, 2020) 
 
Discussion 
Along with India, Odisha is also unique in the production of 
three varieties of silk that include Tasar, Eri, and Mulberry. 
In Odisha, the suitable climate and also the participation of 
the cooperative sector helps in increasing the trend of 
sericulture. Sericulture is considered the most appropriate 
labor-intensive agro avocation which is best suited for the 
economic development of the rural and tribal people 
belonging to BPL category. Various measures can be taken 
for the development of the sericulture that may include the 
establishment of the proper storage system, the 
establishment of the proper marketing system, more 
awareness program should be organized that provide the 
rural people that should include seminar or training or 
demonstration programme for the prophylactic measures to 
prevent disease and also disease management, district-wise 
skill development programme for pre and post cocoon 
sector and provision for advance technologies, organizing 
plantation programme of the host plants, training and 
motivate the farmers for the increasing the development of 
the sericulture and also their economic status, etc. All these 
measures will also act as a major factor for the protection of 
our culture, heritage, and socio-cultural values. Sericulture 
has been identified as a promising tool for poverty 
alleviation with increasing employment opportunities and a 
great contributor to the state GDP. 
 
Acknowledgments 
The authors are thankful to Department of Science and 
Technology,     Govt. of Odisha, for extending financial 
support to carry out this research work. 

 
Table 1: Performance of Sericulture Sector (India) 

 

Particulars 2015-16 
Achmnt. 

2016-17 
Achmnt. 

2017-18 
Achmnt. 

2018=19 
Achmnt. 

2019-20 
Achmnt. 

2020-21 
Target Achmnt. (Apr- Dec. 2020) 

Mulberry Plantation (Lakh ha.) 2.09 2.17 2.24 2.35 2.39 2.54 2.47 
Raw silk Production: (in MT) 

Mulberry (Bivoltine) 4613 5266 5874 6987 7009 8375 4556 
Mulberry (Cross breed) 15865 16007 16192 18358 18230 19125 11842 
Sub Total (Mulberry) 20478 21273 22066 25345 25239 27500 16398 

Vanya (in MT) 
Tasar 2819 3268 2988 2981 3136 3740 1156 
Eri 5060 5637 6661 6910 7204 7500 6273 

Muga 166 170 192 233 241 260 202 
Sub Total (Vanya) 8045 9075 9840 10124 10581 11500 7631 

Grand Total 28523 30348 31906 35468 35820 39000 24029 
(Source: CSB, 1st Jan 2021) 
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Table 2: State-wise raw silk production during the Last 3 Years (2017-18 to 2019-20) and Current Financial Year 2020-21 (till December-
20) in MT. (In India) 

 

Sl. No. State 
2017- 2018 2018- 2019 2019- 2020 2020- 2021 

Target Achmnt. Target Achmnt. Target Achmnt. Target Achmnt. (P) (Apr- Dec- 20) 
1 Karnataka 11120 9322 10750 11592 12000 11143 12600 8483 
2 Andhra Pradesh 6090 6778 7805 7481 7946 7962 8208 5520 
3 Telangana 160 163 200 224 295 297 310 166 
4 Tamil Nadu 2000 1984 2190 2072 2300 2154 2300 1206 
5 Kerala 12 15 14 16 20 13 17 5 
6 Maharashtra 328 373 415 519 630 428 475 285 
7 Uttar Pradesh 300 292 340 289 365 309 354 179 
8 Madhya Pradesh 230 103 160 100 165 61 80 28 
9 Chhattisgarh 405 532 670 349 562 480 535 248 
10 West Bengal 2590 2577 2775 2394 2900 2295 2520 298 
11 Bihar 85 63 95 55 86 56 58 0 
12 Jharkhand 2774 2220 2658 2375 2604 2402 2904 800 
13 Odisha 140 116 148 131 150 137 160 68 
14 Jammu & Kashmir 180 132 190 118 170 117 142 0 
15 Himachal Pradesh 40 32 43 34 50 31 45 20 
16 Uttarakhand 44 35 45 36 42 40 25 8 
17 Haryana 2 0.7 2 0.7 2 1 1 0.3 
18 Punjab 6 3 5 3 5 3 4.5 1 
19 Assam 4705 4861 4980 5026 5395 5316 5519 5038 
20 Ar. Pradesh 58 54 65 59 75 64 67 39 
21 Manipur 560 388 435 464 600 504 542 313 
22 Meghalaya 1070 1076 1110 1187 1220 1192 1245 999 
23 Mizoram 100 83.6 105 92 130 104 113 42 
24 Nagaland 770 615 633 620 682 600 649 230 
25 Sikkim 17 0.001 3 0.4 1 1 2 0.08 
26 Tripura 85 87 125 230 130 111 125 51 

Total 33840 31906 35960 35468 38530 35820 39000 24029 
(Source: Central Silk board, 1st January 2021) 
 

Table 3: Raw Silk Imports 
 

Year Quantity (MT) Value (Rs. In Crores) 
2017- 18 3712 1218.14 
2018- 19 2785 1041.35 
2019- 20 3315 1149.32 

2020- 21 (Till Dec- 2020) 1150 351.03 
(Source: CSB, 1st Jan 2021) 
 

Table 4: Exports (Rs. In Crores) 
 

Items 2017- 18 2018- 19 2019- 20 2020- 21 (P) (Till Dec- 2020) 
Natural Silk Yarn 15.66 24.72 16.77 5.75 

Silk fabrics and made- ups 864.81 1022.43 982.91 326.64 
Readymade garments 650.48 742.27 504.23 454.22 

Silk Carpet 17.34 113.08 143.43 131.96 
Silk Waste 101.19 129.38 98.31 112.30 

Total 1649.48 2031.88 1745.65 1030.87 
(Source: CSB, 1st Jan 2021) 

 
Table 5: Activities taken under Tasar Sector 

 

Activities 2017-18 2018-19 2019-20 
Tasar Plantation (Ha) 765 845 1812 

Production of Dfls (lakh nos.) 20.20 20.43 23.13 
Procurement of Dfls (Lakh nos.) 5.05 5.00 5.00 
Consumption of Dfls (Lakh nos.) 25.25 25.43 28.13 

Production of reeling cocoons (Lakh nos.) 1,220.03 1,232.8 1303.34 
Production of raw silk (est. in MT) 106 123.28 130.33 

Production of silk waste (est. in MT) 19 25 - 
Farmers covered (nos.) 16,041 16,514 16,531 

(Source: Directorate of Textile, Odisha) 
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Table 6: Activities taken under Eri and Mulberry sector 
 

Eri Sector 2017-18 2018-19 2019-20 
Castor Plantation (Acres) 1,600 1,720 1,173 

Consumption of Dfls (Lakh nos.) 1.39 1.00 0.82 
Production of cut cocoons (est. in MT) 8 6.59 6.37 

Production of Raw silk (est. in MT) 7 5.27 5.1 
No. of farmers covered (Nos.) 3,200 3,440 2,780 

Mulberry sector 
Mulberry Plantation (Acre) 102 78 68 

Procurement of Dfls. (Lakh nos.) 1.23 1.03 0.65 
Consumption of Dfls. (Lakh nos.) 1.23 1.03 0.65 

Production of reeling cocoons (Lakh nos.) 22.48 24.94 14.79 
Production of raw silk (est. in MT) 3 2.77 2.12 

Production of Silk waste (est. in MT) 0.3 0.28 - 
No. of farmers covered (Nos.) 1,717 1,216 - 

(Source: Dept. HT & H, Odisha) 
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Abstract 

   
The use of herbal medicine is traditionally rooted in India and still an essential part of public healthcare. In 

recent times, a radically increasing incidence brought Diabetes mellitus and its therapy to the focus of public 

health interests in India. The current study focuses on the exploration of ethnomedicinal knowledge of plants 

used against diabetes by the tribes of Gajapati district of Odisha. Preparations of information of the anti-diabetic 

plants were recorded by the help of the tribes of the district namely Savara, Shaber, Lodha and Kandha. 

Documentation of aboriginal knowledge related to anti-diabetic properties of native plants was made by 

interaction with local traditional medicine men. A total of 66 species belonging to 29 families were recorded as 

being used for the treatment of diabetes in the area under study. The most frequently mentioned plants were 

Aegle marmelos, Andrographis paniculata, Asparagus racemosus, Azadirachta indica, Clerodendrum 

philippinum, Cucurma longa, Gymnema sylvestre, Helicteres isora, Hemidesmus indicus, Hybanthus 

enneaspermus, Pterocarpus marsupium and Woodfordia fructicosa. Most of the herbal preparations of plants 

used against diabetes were prepared from leaves followed by roots and fruits. However, the available data 

regarding the anti-diabetic activity of some plants identified in this survey is not sufficient to recommend their 

use. Pharmacological investigation and clinical intervention studies are required to provide evidence for a safe 

and effective use of the identified plants in the treatment of diabetes. 
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Introduction 

Diabetes mellitus is considered as one of the most 

common and serious metabolic disorders affecting a 

large number of populations throughout the world. It 

is considered as one of the five leading causes of death 

in the world (Joseph and Jini, 2011). It is expected 

that the silent killer will result in increase of death by 

2-3 folds by 2030 (Shaw et al., 2018). The major 

parameters responsible for diabetes are modern life 

style, sedentary habits, unbalanced diet, workloads 

affect the elite class genre of population. At the same 

time the high cost of allopathic drugs is the major 

concern among the rural poor. Currently it is 

estimated 25% of the world's population is affected by 

diabetes (Maryam, 2015).  

 

Diabetes is a state in which the homeostasis of lipid 

and carbohydrate metabolism is improperly regulated 

by insulin in the pancreas. It damages the blood 

vessels and nerves and if uncontrolled it leads to 

complications like retinopathy, nephropathy and 

cardiopathy (Nagappa et al., 2003). There are two 

major forms of diabetes - Type I (insulin-dependent 

Diabetes mellitus) and Type II (non-insulin- 

dependent Diabetes mellitus). Type I Diabetes 

mellitus occurs when the pancreatic β- cells are 

destroyed which are responsible for secreting insulin. 

Type II Diabetes mellitus results when pancreas 

gradually losses its ability to produce insulin (Ahmed 

et al., 2017). Among all the constraints in treating 

diabetes, the major constrain is available therapy i.e. 

the use of allopathic drug which are reported to 

produce serious adverse side effects. Therefore, there 

is a need to acquire knowledge about the different 

indigenous plants and several herbal formulations to 

cure diabetes (Satyanarayana et al., 2006). Presently 

a good number of herbal medicines have been 

recommended by WHO for the treatment of Diabetes 

mellitus apart from currently available therapeutic 

options (WHO, 2000). The ethnomedicinal literature 

indicates more than 800 plant species to possess 

hypoglycaemic activity (Alarcon-Aguilara et al., 

1998). Lately, the WHO advocated the use of 

medicinal plants for the management of Diabetes 

mellitus and further suggested to encourage the 

expansion of scientific analysis of hypoglycaemic 

properties of different plant species (Akah et al., 

2011). Several successful reports have confirmed the 

efficacy of various herbal formulations which were 

found to be effective in the treatment of diabetes 

(Chikejie et al., 2015). Since time immemorial, 

individual with diabetes have been treated orally with 

folk medicine of a variety of plant extracts.  

 

The main objective of this study was to carry out a 

thorough survey of all the anti-diabetic plants used by 

the major tribes of Gajapati district of Odisha.  

 

Materials and methods 

The area under study i.e. Gajapati district (Fig.1) is 

located in the southern part of the state of Odisha. It 

lies between 18.6⁰ to 19.39⁰ North latitude and 83.48⁰ 

to 84.08⁰ East longitudes. The district is surrounded 

on the south by Srikakulum district of the state of 

Andhra Pradesh and three districts of Odisha in the 

other directions namely Ganjam in the east, Rayagada 

in the west and Kandhamal in the north.  

 

The geographical situation of the district is 

characterised by undulated topography with hilly 

terrain where temperature varies from 10-37 ⁰C in 

tribal blocks and 16-39 ⁰C in the plain blocks with 

humid climate. The district has light textured brown 

forest soil which is highly acidic in nature. The main 

soil types are clay and sandy loam. 

 

An exhaustive survey was carried out in the area 

under study for collection, documentation and 

identification of the plants used against diabetes by 

the tribes of the local population. Plants with anti-

diabetic properties were documented basing on the 

interviews with herbal medicinal practitioners, 

medicine men and knowledgeable aged population of 

the tribal pockets of the 7 blocks of the district. The 

plant list was prepared based on the interviews and 

questionnaires.  

 

The investigation was aimed to reveal (elucidate) the 

traditional medicinal practices among the tribal folks. 

Details of list of plants, its parts used, mode of 
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treatment, methods of preparation and 

administration were recorded. Certain proofs were 

also recorded from patients who were administered 

with the medicinal dosages against diabetes. The 

voucher specimens were collected, identified and 

deposited as herbarium samples in the Department of 

Botany, School of Applied Sciences, Centurion 

University, Bhubaneswar, Odisha. 

 

Fig. 1. Map of Gajapati district of Odisha. 

Results and discussion 

An aggregate of 66 plant species belonging to 29 

families were recorded and identified to be anti-

diabetic (Table 1). Most of the species belonged to 

family Fabaceae followed by Cucurbitaceae, Rutaceae, 

Menispermaceae, Myrtaceae and Acanthaceae.  

 

The herbal formulations prepared were either in 

crude form or are mixtures of various ingredients. 

From the survey, it was observed that maximum 

percentage of formulations were prepared from leaves 

followed by roots for the treatment of diabetes. 

 

People of Gajapati district are famous for 

administering plant formulations to treat various 

diseases (Fig. 2). Tribal medicine men have a 

thorough knowledge about the ethnomedicinal uses 

of plants and its formulations used to treat diabetes. 

They validate the disease through common clinical 

symptoms like excessive thirst or urination, fatigue, 

weight loss or blurred vision, slow healing of cuts and 

wounds, always feeling hungry etc. 

 

Among the plants listed the widely used medicinal 

plants by the tribes are Aegle marmelos, 

Andrographis paniculata, Asparagus racemosus, 

Azadirachta indica, Carica papaya, Cucurma longa, 

Helicteres isora, Hemidesmus indicus, Madhuca 

indica, Phyllanthus emblica, Pterocarpus 

marsupium and Woodfordia fructicosa. Through 

exhaustive review of literature it is found that among 

the 66 plant species used by the tribes, 18 species 

have been proven as anti-diabetic through various 

experiments (Table 1).  



 

357 Jethi et al. 
 

Int. J. Biosci. 2020 

Table 1. List of Ethnomedicinal plants used by the tribes of Gajapati district of Odisha for the treatment of 

Diabetes. 

Botanical name with voucher no. and 

family name 

Local name Habit Mode of  administration and localty (Loc.) References (Biological activity) 

 

Abroma agusta Linn.f .  [SJ-2014] 

Sterculiaceae 

Pishach a-g anje i  ( O)  

 

 

Shrub The juice (10 ml) of the root bark or fresh 

stem-bark and flower juice (10 ml) is given 

once in a day for 7 days. [Loc.-Gosani] 

--- 

Abrus precatorius Linn. [SJ-1006] 

Rutaceae 

Kainch a( O),   Karj ani  

(Kon)  

Climber Fresh leaf-juice (about 15 ml) taken once early 

in the morning. [Loc.-Gumma] 

--- 

Aegle marmelos (Linn.) Corr. [SJ-2 001] 

Rutaceae 

Bela(O),  S inj o(S )  Tree Tender leaf juice (10 ml) mixed with 2-3 drops 

of honey given twice daily (evening and 

morning) on empty stomach to reduce blood 

sugar within 3-4 weeks. [Loc.-Mohana] 

Mudi et al. (2017) 

Ansari et al. (2017) 

Panaskar et al. (2013) 

Aerva lanata ( Linn. )  Juss.  ex  S ch.  

[SJ-1070] 

Amaranthaceae 

Pauns ia  ( O),  

Lopong ar ak (Kon)  

 

Herb Root paste (5 g) or decoction of the whole 

plant (10-15 ml) is given two times a day for 10 

days to correct cardiac problem caused due to 

diabetes. [Loc.- R.Udayagiri] 

--- 

Ajuga macrosperma Wall. ex Benth.  

[SJ-1056] 

Lamiaceae 

Rit mel (S) 

 

 

Herb Leaf powder (2g) mixed with powder of 3-5 

black pepper (Piper nigrum) taken once daily 

for 15 days in both diabetes and body swelling. 

[Loc. -M oh ana]  

--- 

Aloe vera (Linn.) Burm.f.  [SJ-1034] 

Liliaceae 

Ghee-kuanri  ( O),  Gh ee -

kumar (S) .  

 

Shrub About 5 ml of leaf juice mixed with 8-10 drops 

of Tulsa juice ( Ocimum sanctum )  given 

twice a day for fifteen days in acute cases. 

[Loc.-Nuagada] 

--- 

Andrographis paniculata (Burm.f.) 

Wall. ex Nees.  [SJ-1004] 

Acanthaceae 

Bhuinimba (O), Bhuingkara 

(Sao). 

 

Herb About 10ml of leaf/root-decoction given once a 

day for six months against both 

hyperglycaemia and gastric disorder.               

[Loc. -M oh ana]  

--- 

Asparagus racemosus Wil l d.  [SJ-

1026] 

Liliaceae 

Chhatuary (O), Kedarnari 

(S), Penhepari (Kon) 

 

Herb Tuberous root powder (5g) mixed with 5 drops 

of honey given to the patient once in a day for 

one month to restore potency. [Loc.-Rayagada] 

Somania et al. (2012) 

Hannan et al. (2007) 

Azadirachta indica A.Juss [SJ-1064] 

Meliaceae 

Nimba (O),   Nim (S) Tree About 10 ml of leaf/root-decoction given once 

a day for six months against both 

hyperglycaemia and gastric disorder. [ Loc. -

Moh ana]  

Kazeem et al. (2013) 

Perez et al. (2013) 

Gupta et al. (2016) 

Bacopa monnieri (Linn.) Penn.  [SJ-

1015] 

Scrophulariaceae 

Brahmi (O), Panikundi (Sao) 

 

Herb Leaf juice (15 ml) along with equal amount of 

leaf juice of ‘Bela’ (Aegle marmelos) is 

prescribed for one month to reduce blood 

sugar. [Loc.-Mohana] 

--- 

Boerhaavia diffusa Linn. [SJ-1029] 

Nyctaginaceae 

Pur uni  ( O),  Ch oic ar ak 

(Sao)  

 

Herb The leaf juice (10 ml) is used to reduce sugar in 

urine. The patient is also advised to take the 

leaves and tender branch tips as vegetables.                             

[Loc.-Rayagada] 

Pari  and Satheesh (2004) 

Chopra et al. (1958) 

Kirtikar and Basu (1933) 

Caesalpinia bonduc (L inn.)  Roxb.  

[SJ-107] 

Caesalpiniaceae 

Gila(O),  B agni  (S ,  

Kon).  

 

Tree Seeds (5g) are pounded and given in early 

morning with 100 ml goat milk for 15 days. 

[Loc.-Rayagada] 

--- 

Carica papaya Linn. [SJ-201] 

Caricaceae 

Amr uta-bh anda ( O),  

Bhanda(S )  

 

Tree Green fruits are boiled and made into a paste 

and given with a pinch of common salt and 

jeera powder for six months. [Loc.- Mohana] 

Oke (1998) 

Cassia auriculata Linn.  [SJ-1021] 

Caesalpiniaceae 

Tarw ar  (O,  S)  

 

Shrub Leaf juice (10 ml) mixed with 5 g old jaggery 

given once daily for one month at early stage of 

the disease. [Loc.-Rayagada] 

--- 

Catharanthus roseus (L inn.)  G.  Don.  

[SJ-1077] 

Apocynaceae 

Sadabih ar i/Ainsh akati  

(O, Kon)  

 

Shrub Fresh twig with two leaf buds is given daily for 

7 days on empty stomach. During this 

administration, eating sugar is strictly 

prohibited. [ Loc. -  Gosani]  

Ohadoma and Michael (2011) 

Cissampelos pareira Linn.   var .  

hirsuta ( DC.)  Forman [SJ-1044] 

Menispermaceae 

Akanabindi  

(O),T elomal la (Sao) ,  

Pi tu-  s ing  (Kon)  

Climber About 60 g of the root is boiled in half a litre of 

water for 20-3bout 30-60 ml 0 min in a closed 

vessel. About 30-50 ml of this preparation is 

given two or three times daily to correct the 

kidney disorder caused by diabetes. [Loc. -

Rayag ada]  

--- 

Clerodendrum philippinum Schauer  

[SJ-1067] 

Braj amal l i  ( O),  Dilb ari  

(Sao)  

Small 

Shrub 

Leaf juice (10 ml) mixed with equal amount of 

‘Tulsi’ (Ocimum sanctum) juice is given once 

Kar et al. (2015) 

 



 

358 Jethi et al. 
 

Int. J. Biosci. 2020 

Verbenaceae in a day for 3 days to reduce sugar content in 

blood.  [Loc.-Mohana] 

Clerodendrum phlomidis Linn.f. 

[SJ-1088] 

Verbenaceae 

Dankari  ( O),  Panj ot  (S)  Larg e 

Shrub  

Aqueous extract (10 ml) of leaf is 

hypoglycaemic and given twice a day for 3 

days.                        [Loc.-Nuagada] 

--- 

Clerodendrum serratum (Linn.) Moon  

[SJ-1017] 

Verbenaceae 

Budh a r asuna ( O),  N eta 

(Sao)  

 Paste of root (15 g) and 7 ‘Gola maricha’ (Piper 

nigrum) is given in 3 doses at half an hour 

intervals to cure chest pain and heart 

palpitation due to acute diabetes. [Loc . -

Moh ana]  

Kar et al. (2014) 

Coccinia  gr andis  (L inn.)  Voigt .  

[SJ-1085] 

Cucurbi taceae  

Kunduri  (O),  B ano-

kundri  (Kon,S)  

 

Climber Decoction of the twig of plant along with 

flowers and young fruits given once daily for 

seven days to lower sugar in blood. [ Loc. -

Gosani ]  

--- 

Cocculus hirsutus (Linn.)  Diels .  

[SJ-2005] 

Menispermaceae 

Musakani  ( O),  

Dahidahiy a (S)  

Twiner Leaf juice (5 ml) mixed with equal amount of 

stem juice of ‘guduchi’ ( Tinosp ora 

cor difol ia)  prescribed daily for 15 days. 

[Loc.-Mohana] 

Badole et al. (2006) 

Cressa cretica Linn.  [SJ-1023] 

Convolvulaceae 

Rodanti (O) 

 

Herb The infusion of the whole plant, sweetened 

with jaggery is taken thrice daily after meals 

for impotency and loss of weight caused by 

diabetes. [Loc.-Gumma] 

--- 

Cucumis sativus Linn.  [SJ-1090] 

Cucurbitaceae 

Kakudi  ( O).  

 

Herb Seeds (2 g) made into a paste with fermented 

rice water and is given daily for 15 days to 

reduce the sugar level in blood. Those who 

suffer from diabetes and those who want to 

lose weight should make a liberal use of 

cucumber. [Loc.-Rayagada] 

--- 

Curculigo orchiades Gaertn. 

[SJ-1007] 

Hypoxidaceae 

Talamuli (O), Tarmuli (S) 

 

Herb Root or rhizome paste (10 g) with fermented 

rice water is recommended daily for seven days 

on empty stomach to reduce blood sugar. 

[Loc. - Gumma]  

--- 

Cucurma longa Linn.  [SJ-1059] 

Zingiberaceae 

Hal adi  (O,  Sao)  

 

Herb 15-20 ml of fresh juice of the rhizome with 

equal amount of fruit juice of ‘Aenla’ 

(Phyllanthus emblica) given three times in a 

day for 15 days against glycosuria. [Loc.-

Nuagada] 

--- 

Cyamopsis tetragonoloba ( Linn.)  

Taub.  

[SJ-1036] Fabaceae 

Guanra (O, S). 

 

Herb Fruits fried in cow-ghee given to get relief from 

general weakness during the disease. [Loc.- 

Gosani] 

--- 

Ficus racemosa Linn. [SJ-2012] 

Moraceae 

Dimiri (O), Dumar(Kon) 

 

Tree A paste (50 g) made out of the boiled unripe 

fruit and equal quantity of fine rice, given with 

normal meal for 2-3 months to reduce the 

sugar level in urine. [Loc.-Nuagada] 

--- 

Gmelina arborea Roxb.  [SJ-1006] 

Verbenaceae 

Gambh ari  (O),  Gumna 

(Kon)  

 

Tree Juice of the young leaves with 2-3 drops of 

honey is given three times a day after food for 

10 days to rectify the eyesight problems due to 

diabetes (i.e. diabetic retinopathy). [Loc.-

Gosani]  

--- 

Gymnema sylvestre (Retz.) R.Br. ex 

Schult.  [SJ-1051] 

Asclepiadaceae 

Gudamari (O). 

 

 

Climber Dried leaf powder (2-3 g) is given with water. 

Seven fresh leaves are prescribed daily in the 

morning in empty stomach for 15 days. [Loc. -

Rayag ada]  

--- 

Helicteres isora Linn.  [SJ-1003] 

Sterculiaceae 

Modimodica ( O),  

Petkamra(S) .  

 

Shrub One teaspoonful root/bark powder given once 

daily for 15 days early in the morning before 

breakfast. [Loc.-Gosani] 

--- 

Hemidesmus indicus ( Linn.)  R.Br.   

[SJ-1079] 

Violaceae 

Sugandhi- l ai  ( O),  God 

mel a ( Kon)  

 

Twiner Powdered roots (5 g) given 2-3 times a day in a 

cup of hot cow-milk for one month to reduce 

sugar content in blood as well as urine. [Loc.-

Nuagada] 

--- 

Hybanth us  enneaspermus  (L inn.)  

F.V.  M uel   [SJ-1010] 

Viol aceae  

Madanamastaka ( O),  

Birsur aj - mukh i  (S)  

 

Herb 20g of whole plant (including roots) ground 

with 3 ‘Gola marich’ (Pip er nigr um )  and 

the paste given in the morning on empty 

stomach for one month. [Loc.- Gumma] 

--- 

Hygrophila auriculata (S ch um. )  

Heine  

Koil i - khia ( O,  S)  

 

Herb 5 ml of leaf juice along with 5-10 drops of 

honey is given at evening for 15 days. [Loc.- 

--- 
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[SJ-1039] 

Acanthaceae 

Nuagada] 

Ichnocarpus frustescens (Linn.)  R. B r.   

[SJ-1011] 

Apocynaceae 

Suam-l ai  (O),  Onol -

sing  ( Kon)  

 

Shrub Fresh juice of leaf and fruit along with two 

black pepper ( Piper nigr um )  given early in 

the morning on empty stomach. [Loc.-Gosani] 

--- 

Lablab purpureus Linn.  [SJ-1054] 

Fabaceae 

Shimb a ( O)  

 

Herb Tender pods cooked and eaten give relief in 

diabetes. [Loc.-R. Udayagiri] 

--- 

Lawsonia inermis Linn  [SJ-1013] 

Lythraceae 

Manj uati  (O),  Mindi  (S ,  

Kon)  

 

Shrub Decoction of equal quantity of flowers and 

seeds (2-5 g each) is given once a day for 10-15 

days to reduce the sugar level in urine. 

[Loc.-Nuagada] 

--- 

Macrotyloma uniflorum ( Lam.)  

Verdc.   [SJ-1002] 

Fabaceae 

Kol atha  (O)  

 

Herb 50 g of seeds are boiled with water for about 

half an hour.  The water is taken in empty 

stomach every day to control blood sugar level. 

[Loc.-R. Udayagiri] 

--- 

Madhuca indica Gmel.  [SJ-1075] 

Cucurbitaceae 

Mahula (O), Aba (S), Mahua 

(Kon) 

 

Tree Decoction of bark (15 g) is prescribed 

internally in diabetes mellitus with beneficial 

results. 

[Loc.-Nuagada] 

--- 

Momordica charantia Linn. 

[SJ-1024] 

Cucurbitaceae 

Kalara (O), Kirla (Kon) 

 

Herb Decoction of the fruits is given to the patients 

in the morning in empty stomach at least for 

one month. The patient is also advised to take 

the fruit as vegetable in his daily diet. 

A mixture of ‘Jamu’ (Syzygium cumini), 

‘Gudamari’ (Gymnema sylvestre), ‘Nimba’ 

(Azadirachta indica) and Kalara (leaves only) 

in the ratio 1:1:1:2 is an effective remedy for 

diabetes.      [Loc.-Mohana] 

Mahmoud et al. (2017) 

Ma et al. (2017) 

Moringa oleifera Lam.  [SJ-1045] 

Moringaceae 

Sajana (O), Mungaara (Kon), 

Munga arak (S) 

 

Tree Fruit juice (15-20 ml) along with little old 

jaggery given once daily for 7 days. Patients are 

advised to take fruits and leaves as vegetables 

in daily diet at least 15 days per year. [Loc.- 

Kasinagar] 

--- 

Murraya koenigii (L inn.)  S pr eng.  

[SJ-1068] 

Rutaceae 

Bhr usunga (O),  Puspa 

(Bond),  M irs ing a (Kon)  

 

Shrub Eating 7 fresh fully-grown curry leaves every 

morning for three months is said to prevent 

diabetes due to hereditary factors. It also cures 

diabetes due to obesity. As the weight drops, 

the diabetic patients stop passing sugar in 

urine. [ Loc. - Kas inag ar]  

Narayan and Sastry (1975) Yadav et 

al. (2002) 

Kesari et al. (2005) 

Naringi crenulata (Roxb.) Nicolson [SJ-

2020] 

Rutaceae 

Benta(O),  Kumb al i  

(Sao)  

Small tree Aqueous extract of fruit pulp of this plant 

along with seeds (5 g) of ‘Methi’ (Trigonella 

foenum- graecum) is prescribed for 7 days to 

keep diabetes in control. [Loc. -R.  

Udayag ir i]  

Mekap et al. (2016) 

Oxalis corniculata Linn.  [SJ-1005] 

Oxalidaceae 

Ambil i t i( O),  

Tandi/Ch atamar ak (S)  

 

Herb A tablespoon of fresh juice mixed with butter 

of cow’s milk is given once daily for 15 days to 

curb excessive thirst caused by diabetes or 

severe heat. [Loc.-Gosani] 

Mekap et al. (2016) 

Pistia stratiotes Linn.  var .  cuneata 

Engl .  

[SJ-1025] 

Araceae 

Bor ajh anji  (O),  

Takapana ( Kon)  

 

Shrub The juice (10 ml) of young plants mixed with 

equal amount of green coconut milk is given to 

reduce sugar content in blood. [Loc. -  

Rayag ada]  

--- 

Paspalum scrobiculatum Linn. 

[SJ-1065] 

Poaceae 

Kodua ( O),  Janh e (S) ,  

Gar a- kode  ( Kon)  

 

Herb Mature grains (10 g) of this plant are made 

into a paste with the latex (1 ml) of banyan 

prop roots (Ficus benghalensis) and given once 

daily for 7 days to lessen the excessive appetite 

during diabetes. [Loc.-R. Udayagiri] 

--- 

Phyllanthus emblica Linn. 

[SJ-1047] 

Euphorbiaceae 

Aenla (O), Meral (Kon), Ener 

(S) 

 

Tree 5 g paste of fresh leaves given daily for one 

month in empty stomach to reduce sugar in 

blood. Paste prepared from equal quantity of 

boiled fruits of this plant and the fruits of 

‘B ahada’  (Terminalia bellirica) given with 

50 ml cow’s milk twice daily one hour before 

food. [Loc.- Kasinagar]. 

Nampoothiri et al. (2011) 

Phyllanthus fraternus Linn. 

[SJ-1019] 

Bhuinanla (O), Bariamla (S) 

 

Herb Juice of the whole young plant given in every 

stages of the disease. [Loc. -Kasinag ar]  

--- 
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Euphorbiaceae 

Portulaca oleracea Linn.  [SJ-1080] 

Portulacaceae 

Bal ib al ua  (O),  Dal i  ara  

(Kon)  

Herb A teaspoon of its seed given every day with hot 

water for 2-3 months to treat diabetes. [Loc. -

R.  U day agir i]  

--- 

Psidium guajava Linn.  [SJ-1027] 

Myrtaceae 

Pi j ul i  ( O),  Ch aul ia  (S) .  

 

Tree Juice (about 10 ml) of vegetative as well as 

reproductive buds given daily, once in the 

evening for at least one month. [Loc. -  

Kasinagar]  

--- 

Pterocarpus marsupium Roxb. 

[SJ-1052] 

Fabaceae 

Piy asala(O) , Hid  (Sao),  

Murg a (S) ,  Bia  (Kon)  

 

Tree Heartwood soaked overnight with water and 

the filtrate (10 ml) is given daily for one 

month. Seeds of this plant is also used but 

found less efficient than the wood. 

[Loc.- Kasinagar] 

--- 

Pterocarpus santalinus Linn. f .  

[SJ-1055] 

Fabaceae 

Rakta- ch andana ( O,  S)  

 

Tree Heartwood rubbed on a piece of stone and the 

paste (about 5 g) given with a glass of water to 

lessen excessive urination. [Loc.-Gumma] 

--- 

Pueraria tuberosa DC.  [SJ-1012] 

Fabaceae 

Handiphuta (O), Tirra (Sao) Climbing 

shrub 

2 g each of root powder of this plant and 

‘Satabari’ (Asparagus racemosus) mixed with 

a banana and 100 ml milk is given once in a 

day for one month. [Loc.-R. Udayagiri] 

--- 

Rhinacanthus nasutus (L inn.)  Kurz.   

[SJ-1048] 

Acanthaceae 

Kaur a- sag a ( O).  

 

Shrub Juice of the leaves (5-10 ml) along with the 

fruit juice (10 ml) of ‘Aenla’ (Phyllanthus 

emblica) is given.  Stem powder is also given 

with hot water for 10 days. [Loc.- Kasinagar] 

--- 

Scirpus grossus Linn.f .   [SJ-1062] 

Cyperaceae 

Kesar a- mula  (O),  

Jomekasari  (S )  

 

Herb Tuber powder (5 g) of this plant along with 2 

ground nut seeds is given daily for one month 

to check loss of weight during the disease. 

[Loc.-Gumma] 

--- 

Sida cordifolia Linn.  [SJ-1031] 

Malvaceae 

Bis ir ipi( O),  

Huringmindi- la ta  

(Kon)  

 

Shrub Root powder (2-3 g) with one glass of milk 

given daily is effective within a short period. 

[Loc.-R.Udayagiri] 

--- 

Solanum viginiarum Linn. 

[SJ-1060] Solanaceae 

Ankar anti  ( O),R ang ani  

janum (S)  

 

Shrub One gram of powdered root is given twice a 

day with 250 ml goat’s milk. This treatment 

should be continued till the weakness due to 

this disease is completely over. [Loc.-

Kasinagar] 

--- 

Sphaeranthus indicus Linn.  [SJ-1020] 

Asteraceae 

Bhuinkadamba( O),  

Koir ab ( Kon),  

Belaung a(S)  

 

Herb Paste (15 g) of the aerial part of this plant given 

with little old jaggery twice a day for 3 days to 

check the excessive urination. [Loc.-Gumma] 

--- 

Striga densiflora (B enth.)  Benth.  

[SJ-1009] Myrtaceae 

Ph ur uphuria ( O,S)  

 

Herb 

 

Fruits (5 g) are powdered and taken with warm 

water for 15 days to cure the disease. [Loc.- 

Gosani] 

--- 

Syz ygium cumini  ( Linn. )  Skeel s   

[SJ-1050] Myrtaceae  

Jammu (O),  Ner edu (S)  

 

Tree 10 g each of the leaves of this plant and 

‘Gudamari ’  (Gymnema sylvestre) are boiled 

in 50 ml of water till it reduces to about 500 

ml.  The filtered extract is then given along 

with 5 g of jaggery daily for two months. [Loc.- 

R.Udayagiri] 

Brahmachari and August (1961) 

Rahman and Zaman (1989) 

Tal inum triangulare  Wil l d.   [SJ-

1001] Por tulacaceae  

Bila t i  poi  ( O),  Ka na  

ph ul  ( Kon)  

Herb Powder (5 g) or decoction (20 ml) of whole 

plant or root mixed with date palm juice (10 

ml) is given to cure diabetes. [Loc.-Gumma] 

--- 

Ter minal ia arj una (R oxb.  ex 

DC.)  W t.  &Ar n.  [SJ-1058]  

Combr etaceae  

Arj una ( O),  Kow a 

(Sao),  Kah ua (S) .  

 

Tree Bark powder (1g) mixed with the decoction (10 

ml) of the fresh bark and 5 drops of honey 

given on empty stomach twice daily for 7 days. 

[Loc.- Rayagada] 

Biswas et al. (2011) 

Khaliz et al. (2013) 

Tinospora cordifolia (Willd.) Hook f. & 

Thoms. 

[SJ-1033] 

Menispermaceae 

Gul uchi- l ata 

(O),Gur si l ai  (Kon),  

Gurach (S) .  

 

Herb 15-20 ml stem juice with 2drops of honey is 

given twice a day for 15 days.  Stem powder (5 

g) of this plant and 2-3 g of ‘Pippali’ powder 

(Piper longum) are prescribed for 7 days for 

oral ulcers of diabetic patients. [Loc.- 

Nuagada] 

Sangetha et al. (2013) Rajalakshmi 

and Anita (2016) 

Toddalia asiatica (L.) Lam. [SJ-2025] 

Rutaceae 

Tundapoda ( O),  Kanj  

(S)  

Scandent 

Shrub 

Leaf powddder (10 g) of this plant mixed with 

stem juice of ‘Gulduch i ’  (Tinospora 

cordifolia) is given with 50 ml cow milk to 

Mekap et al. (2016) 
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reduce blood sugar. [Loc.- Gosani] 

Trichosanthes dioica Roxb. 

[SJ-1083] 

Cucurbitaceae 

Potala (O).  

 

Herb Juice of the leaves and roots (5 ml) is given 

daily on empty stomach for 10 days against 

excessive urination and sugar in urine. [Loc. -

Gosani ]  

--- 

Triumfetta rhomboidea Jacq. 

[SJ-1046] 

Tiliaceae 

Bacchua (O), Jhinjhirita (S). 

 

 

Shrub Leaf powder (3g) is taken daily with cold water 

for 15 days against diabetes.                     

[Loc. - Gumma]  

--- 

Woodfordia fructicosa 

(Linn.)  Kur z.  

[SJ-1022] 

Lythraceae 

Dhatuli (O), Ichak (S), 

Dhatki(Kon) 

 

Shrub Dried flowers (2-3 g) along with 100 ml of 

fermented rice water is given once in a day for 

one month to treat diabetes. [Loc.-Gosani] 

--- 

(O-Odia, Sao-Saora, S-Savara, Kon-Kondha; Loc. - Locality; SJ. - Name of the first author in abbreviated form).

 

Most of the plant species reported are herbs or shrubs 

and a few of them are tree species (Fig. 3). This aspect 

has made the survey as well as collection of plant 

material bit easy and also towards species 

conservation.  Moreover, the survey also revealed that 

leaf was the major plant part used (Fig. 4) which is in 

agreement with earlier studies. The collection and 

processing of leaves is easy and does not damage the 

plant substantially as compared to the collection of 

roots, tubers or the whole plant. The present study 

could identify a good number of candidate plants with 

folklore claims which need further investigation for 

anti-diabetic treatment. 

 

Fig. 2. Traditional formulations adopted by the tribal healers in the preparation of herbal remedies. 

 

Fig. 3. Frequency of Habit of the Anti-diabetic medicinal plants. 



 

362 Jethi et al. 
 

Int. J. Biosci. 2020 

MOP: more than one part 

The cure of diabetes is a global problem as the 

synthetic medicines developed does not give the 

assurance that the patient can totally recover from 

diabetes (Li et al., 2004). Therefore, alternative 

therapy of using indigenous plants and herbal 

formulations has taken a forefront (Satyanarayan et 

al., 2006). The traditional medicine has paved a 

bright future in treatment of diabetes and to explore 

the importance of traditional herbs and folklore 

claims.

 

Fig. 4. Frequency of plant part (s) used during preparation of herbal medicines. 
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Abstract
The rapid increase in incidence of Diabetes mellitus is becoming a serious threat to the people all over the world. It is
considered as one of the most common non-communicable diseases globally. Till recent times the treatment of the disease by
allopathic or synthetic drugs either has undesired side effects or are not cost effective to the population. Hence, the present
paper reviews on the herbal formulations of plants with their mechanism of action and pharmacological test results. A total of
50 plants belonging to 40 genera under 29 families are found useful against Diabetes. The majority of the medicinal plants
under review in the present article belongs to the family Menispermaceae and Verbenaceae followed by Combretaceae and
Moraceae. It is said that the herbal approach of management of disease may have late response but it corrects the related
metabolic abnormalities. Therefore, now-a-days much attention is drawn towards identification of plants and their
pharmacological evaluation for herbal formulations before recommended to prove their efficacy in human system.

Key words : Medicinal plants, Diabetes mellitus, Herbal formulations, Physiological effects.

Introduction
Diabetes (Madhumeha) was known to Indian

‘Ayurveda’ since about 3000 years affecting the populace
of both developed and developing countries since time
immemorial. It was “Sushruta”, the great Indian physician
who diagnosed diabetes during 1000 B.C. Based on
different medicinal systems such as ‘Ayurveda’, ‘Unani’
and ‘Siddha’ the knowledge of medicinal plants has been
accumulated since many centuries. Diabetes is either
genetically inherited or is caused by the deficiency in
production of insulin by the pancreas or by the defect in
production of insulin. One of the common manifestations
of the metabolic disorder of Diabetes mellitus is
hyperglycemia (WHO, 1980). Chronic hyperglycemia can
cause damage to eyes, heart, nerves, kidneys and blood
vessels (Mayfield, 1998). Though there are many
synthetic drugs developed for patients suffering from
diabetes, none of them proved to be effective and had
undesirable side effects (Li et al., 2004). Therefore, there
was a need to acquire knowledge about the different

indigenous plants and herbal formulations to cure diabetes
(Satyanarayana et al., 2006). Many folklore indigenous
Indian medicinal plants have been found to be effective
in management of diabetes. It is advantageous to use
herbal drugs as they are easily available and have very
low side effects. The ethno-botanical survey reports about
800 plants that possess anti-diabetic potential (Alarcon
et al., 1998; Nanda and Satapathy, 2001; Satapathy et
al., 2001 & 2003; Satapathy and Chand, 2010). This study
reviews some important traditional herbs having anti-
diabetic activity which can help researchers and
physicians to make more success in the field of herbal
medications. Plants have been an exemplary source of
many currently available herbal drugs whose adequate
herbal formulations form the modern day cure for
Diabetes mellitus . The anti-diabetic or anti-
hyperglycemic effects of these plants is dedicated to the
ability of these plants to facilitate the metabolites in insulin
dependent processes or to restore the function of the
pancreatic tissue by increasing the insulin output. Hence,
the treatment of Diabetes mellitus  with herbal
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Table 1: List of Medicinal plants with anti-diabetic properties.

Medicinal plants Plant part(s) Extract Experimental Physiologic effects References
& Family used type animal
Aegle marmelos (L.) Fruit/ leaf Aqueous Rats Lower blood sugar Mudi et al. (2017), Ansari
Correa (Rutaceae) extract level by lowering et al. (2017), Panaskar

insulin resistance. et al. (2013).
Allium cepa L. Bulb Aqueous Rats Reduce blood glucose Ozougwu (2011).
(Amaryllidaceae) extract levels, serum cholesterol

(300 mg/kg) and serum lipids.
Alpinia galanga (L.) Rhizome Alcoholic Rats Control blood sugar level, Kaushik et al. (2013).
Willd. (Zingiberaceae) extract reduce urine albumin.
Anacardium occidentale Leaf Raw Rats Hypoglycemic. Sokeng et al. (2001).
L. (Anacardiaceae)
Annona squamosa L. Leaf Aqueous Unknown Hypoglycemic, anti- Teonard et al. (2015),
(Annonaceae) extract diabetic. Gupta et al. (2005).
Aristolochia indica L. Aerial part Chloroform Swiss Hypoglycemic, anti- Karan et al. (2012).
(Aristolochiaceae) extract albino mice diabetic.
Artocarpus hetero- Stem Ethanolic Rats Revert loss of weight, Ajiboye et al. (2018).
phyllus Lam. (Moraceae) extract increased urea and

creatinine.
Asparagus racemosus Root Ethanolic Rats Stimulates secretion of Somania et al. (2012),
Willd. (Asparagaceae) extract islet cells and clonal -cells. Hannan et al. (2007).
Azadirachta indica A. Leaf Aqueous Rats Reduce blood glucose level, Kazeem et al. (2013), Perez
Juss  (Meliaceae) extract lipid peroxidation. Gutierrez & de Jesus

Martinez Ortiz (2013),
Gupta et al. (2016).

Boerhaavia diffusa L. Leaf Aqueous Rats Acts by increasing insulin, Pari and Satheesh (2004),
(Nyctaginaceae) extract sensitivity and reducing Chopra et al. (1958),

blood glucose level. Kirtikar & Basu (1933).
Bougainvillea spectabilis Leaf Ethanolic Unknown Antihyperglycemic activity Purohit & Sharma (2006).
L. (Nyctaginaceae) extract due to insulin sensitivity.
Brassica juncea (L.) Seed Aqueous Rats Hypoglycemic activity. Thirumalai et al. (2011).
Czern.  (Brassicaceae) extract
Bryophyllum pinnatum Leaf Aqueous Rats Hypoglycemic effect. Ojewole (2005).
(Lam.) Oken extract
(Crassulaceae)
Canavalia ensiformis Seed Aqueous Unknown Hypoglycemic effect. Asolkar et al. (1992).
DC.  (Fabaceae) extract
Calotropis gigantea (L.) Leaf/ Aqueous Rats Lower serum glucose level. Rathod et al. (2011),
R.Br. ex Schult. flower extract Choudhary et al. (2012).
(Apocynaceae)
Carica papaya L. Fruit Aqueous Rats Lower blood sugar level. Oke (1998).

extract
Casearia esculenta Root Aqueous Rats Hypoglycemic and Yoganarasimhan (2000),
Roxb. (Flacourticeae) extract antihyperglycemic effect. Prakasam (2004).
Catharanthus roseus (L.) Leaf Methanolic Rats Hypoglycemic effect. Ohadoma & Michael
G.Don  (Apocynaceae) extract (2011).
Clerodendrum inerme Aerial Methanol Wistar Antidiabetic activity, Panigrahi et al. (2015)
(L.) Gaertn. part extract albino Reduction in blood sugar.
(Verbenaceae) rats
Clerodendrum Leaf Methanol Wistar Antidiabetic activity. Kar et al. (2015)
philippinum Schauer. extract albino
(Verbenaceae) rats

Table 1 contd....
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Medicinal plants Plant part(s) Extract Experimental Physiologic effects References
& Family used type animal
Clerodendrum serratum Leaf Methanol Wistar Antidiabetic activity. Kar et al. (2014)
L. (Verbenaceae) extract albino rats
Clerodendrum viscosum Leaf Methanol Wistar Decrease hyperglycemia, Panigrahi et al. (2015)
Vent. (Verbenaceae) extract albino rats Antidiabetic activity.
Cocculus indica Wight. Fruit Alcoholic Unknown Hypoglycemic, restores Kumar et al. (1993)
& Arn.  (Menispermaceae) extract -cells.
Cocculus hirsutus (L.) Leaf Aqueous Rats Antihyperglycemic effect. Badole et al. (2006).
Diels  (Menispermaceae) extract
Coscinium fenestratum Stem Alcoholic Rats Regulates glucose Punitha et al. (2005).
Goetgh. (Menispermaceae) extract homeostasis.
Emilia sonchifolia (L.) Whole Crude extract Rats Hypoglycemic effect. Monago & Ugbomeh
DC. ex Wight. plant (2004).
(Asteraceae)
Ficus benghalensis L. Bark Aqueous Unknown Antihypoglycemic effect. Bramachari et al. (1961),
(Moraceae) extract Geetha et al. (1994),

Cherian et al. (1993).
Ficus religiosa L. Bark Aqueous Rats Antidiabetic activity. Pandit et al. (2010),
(Moraceae) extract Kirana et al. (2009),

Kirana et al. (2011).
Momordica charantia L. Fruit Juice Rats Antidiabectic & antioxidant Mahmoud et al. (2017),
(Cucurbitaceae) activity. Ma et al. (2017).
Murraya koenigii (L.) Leaf Aqueous Rats Hypoglycemic effect. Narayana et al. (1975),
Spreng. (Rutaceae) extract Yadav et al. (2002),

Kesari et al. (2005).
Naringi crenulata (Roxb.) Leaf Methanol Wistar Antidiabetic activity. Mekap et al. (2016)
Nicolson (Rutaceae) extract albino rats
Nelumbo nucifera Rhizome Ethanolic Rats Hypoglycemic effect. Kato et al. (2015),
Gaertn. (Nelumb- extract Mukherjee et al. (1997).
onaceae)
Nyctanthus arbori- Flower Aqueous Mice Decrease blood sugar Rangika et al. (2015).
tristis L. (Oleaceae) extract levels.
Oxalis corniculata L. Whole Plant Methanol Wistar Antidiabetic activity. Mekap et al. (2016).
(Oxalidaceae) extract albino rats
Phyllanthus emblica Fruit Aqueous Unknown Antidiabetic, antioxidant, Nampoothiri et al. (2011).
L. (Euphorbiaceae) extract free-radical scavenging

property.
Piper longum L. Dry fruit Crude extract Rats Antihyperglycemic and D’souza et al. (2014).
(Piperaceae) antilipidic peroxidative

effect.
Polyalthia longifolia Root bark Methanol Wistar Antihyperglycemic, Ghosh et al. (2011).
var. Pendula extract albino rats Antidiabetic activity.
(Annonaceae)
Polyalthia longifolia Stem bark Methanol Wistar Antidiabetic activity. Ghosh et al. (2009).
var. Pendula extract albino rats
(Annonaceae)
Polyalthia longifolia Stem bark Methanol Wistar Antidiabetic activity. Ghosh et al. (2010).
var. Angustifolia extract albino rats
(Annonaceae)

Table 1 contd....
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Medicinal plants Plant part(s) Extract Experimental Physiologic effects References
& Family used type animal
Polyalthia longifolia Stem bark Chloroform Wistar Antidiabetic activity. Ghosh et al. (2008).
var. Angustifolia extract albino rats
(Annonaceae)
Sida rhombifolia L. Aerial part Methanol Wistar Antidiabetic activity. Ghosh et al. (2011).
(Malvaceae) extract albino rats
Sida rhombifolia L. Root Methanol & Wistar Antidiabetic activity. Ghosh et al. (2009).
(Malvaceae) aqueous albino rats

extract
Sida acuta L. Root Aqueous Wistar Antidiabetic activity. Jena et al. (2011).
(Malvaceae) extract albino rats
Streblus asper Lour. Stem bark Petroleum ether Albino Antidiabetic activity. Karan et al. (2013).
(Moraceae) extract & the rats

isolated
compound,

 -amyrin acetate.
Streblus asper Lour. Root Petroleum Swiss Antidiabetic activity. Karan et al. (2012).
(Moraceae) ether extract albino

mice
Syzyguim cumini Leaf, seed, Crude extract Unknown Antihyperglycemic effect. Bramachari et al. (1961),
(L.) Skeels fruit, bark Rahman et al. (1989).
(Myrtaceae)
Terminalia bellirica Fruit Methanolic Unknown -amylase and -amylase Latha & Daisy (2013).
(Gaertn.) Roxb. extract inhibitor activity.
(Combretaceae)
Terminalia chebula Seed Chloroform Rats Anti diabetic and Rao et al. (2004).
Retz. (Combretaceae) extract reno-protective.
Terminalia catappa L. Fruit Petroleum ether, Rats Antidiabetic effect. Nagappa et al. (2003).
(Combretaceae) methanol &

aqueous extract
Tinospora cordifolia Stem Methanolic Wistar rats Reduce blood sugar Sangeta et al. (2013),
(Willd.) Hook.f. & extract level, HBA1c level. Rajalakshmi & Anita
Thoms. (Menisperm- (2016).
aceae)
Toddalia asiatica (L.) Leaf Methanol Wistar Reduction in blood Mekap et al. (2016).
Lam. (Rutaceae) extract albino rats glucose level.
Trigonella foenum- Seed Dry powder Rats Improves blood sugar Sankar et al. (2012),
graecum L. (Fabaceae) level and anti oxidant Pradeep & Srinivasan

activity. (2018).
Vetiveria zizanioides Root Ethanol Wistar Antidiabetic activity Karan et al. (2012).
(L.) Nash (Poaceae) extract albino rats
Zingiber officinale Fruit Aqueous Rats Reduce blood glucose level, Ozougwu & Eyo (2011).
Roscoe.  (Zingiberaceae) extract total serum lipids, total

serum cholesterol.

Table 1 contd....

formulations/drugs aims on protecting -cells and
maintaining the glucose levels. Plants contain many
secondary metabolites like glycosides, alkaloids,
terpenoids, flavonoids, carotenoids etc. that frequently
implies having anti-diabetic effect.

A detailed and comprehensive literature review was

made by searching various websites as well as relevant
research papers published besides the study materials
available at different educational and research institutes
including Centurion University of Technology and
Management, Odisha, India. Various proceedings,
scientific journal articles on medicinal plants, herbal
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Fig. 1: Percentage of the various plant parts used as medication.

practices and formulations and recommendations and
communiqués of World Health Organisation documents
were referred with regards to the medicinal plants having
anti-diabetic properties. The search keywords such as
medicinal plants, diabetes mellitus, herbal formulations,
anti-diabetic drug plants, physiological effects etc. were
used for finding out related research articles for the
preparation of updated review article.

The results of the review study revealed the reports
on the use and evaluation of fifty potential medicinal plants
with anti-diabetic properties and compiled in details of
their folklore claims and experimental status (Table 1).
The present review article enumerates the updated
information and documentation of the indigenous
medicinal plants used for the treatment of Diabetes
mellitus. The results of the present exhaustive literature
survey indicated that the data on 50 plants belonging to
40 genera under 29 families involved in treating the
disease. It was also found that majority of the plant species
used against diabetes belonged to the angiospermic family
Menispermaceae and Verbenaceae followed by

Combretaceae and Moraceae. Analysis of the data
indicated that all the parts of the plants have been used
for the treatment of the disease; however leaf is more
frequently used (32%) followed by fruit and bark (15%
each), root (11%), stem (6%), seed (5%), whole plant,
rhizome, and aerial part (4% each), flower and bulb (2%)
(Fig. 1).

Conclusion
Traditional system of treatments are now-a-days

accepted all over the world as they are considered to be
less toxic and free from side effects than the synthetic
drugs (Dhanabal et al., 2004). The medicinal plants have
played a pivotal role for multinational drug industries and
research institutes for the discovery biologically active
compounds used as potential drugs. The information
concised in the present revised article may be of immense
help to drug manufacturers for further extensive scientific
evaluation leading to novel herbal approach for
management and control of diabetes mellitus in future.

Potential medicinal plants used against diabetes mellitus : A review 2547



References
Ajiboye, B.O., O.O. Adeleke, O. Adeyonu, O. Imiere and O.B.

Emmanuel (2018). Ameliorative Activity of ethanolic extract
of Artocarpus heterophyllus stem bark on alloxan-induced
diabetic rats. Adv. Pharm. Bull., 8(1): 141-147.

Alarcon, A.F.J., R.R. Roman, G.S. Perez, C.A. Aguilar, W.C.C.
Contreras and S.J.L. Flores (1998). Study of the anti-
hyperglycaemic effect of plants used as antidiuretics. J.
Ethanopharm., 61: 101-110.

Ansari, P., N. Afroz, S. Jalil, S.B. Azad and M.G. Mustakim (2017).
Anti- hyperglycemic activity of Aegle marmelos (L.) Corr.
is partly mediated by increased insulin secretion, á-amylase
inhibition, and retardation of glucose absorption. J. Pediatr.
Endocrinol. Metab., 30(1): 37-47.

Asolkar, L.V., K.K. Kakkar and O.J. Chatre (1992). Glossary of
Indian medicinal plants with active principles (Part I) A-K
series, p. 176. Publication and Information Directorate,
CSIR, New Delhi.

Badole, S., N. Patel, S. Bodhankar, B. Jain and S. Bhardwaj
(2006). Anti-hyperglycemic activity of aqueous extract of
leaves of Cocculus hirsutus (L.) Diels in alloxan-induced
diabetic mice. Indian Journal Pharmacology, 38(1): 49.

Brahmachari, H.D. and K.T. Augusti (1961). Hypoglycaemic
agents from Indian indigenous plants. J. Pharm. (London),
13 (6): 381.

Cherian, S. and K.T. Augusti (1993). Antidiabetic effects of a
glycoside of leucopelargonidin isolated from Ficus
bengalensis Linn. Indian J. Exp. Biol., 31: 26-9.

Chopra, R., I. Chopra, K. Handa and L. Kapur (1958). Indigenous
Drugs of India, UN Dhar and Sons. Calcutta, India, Edition
2nd: 426.

Choudhary, N.K., S. Sharma, A.K. Jha, M.S. Karchuli and J.
Dwivedi (2012). Antioxidant potential and protection of
pancreatic â-cells by Calotropis gigantea in streptozocin
induced diabetic rats. J. Complement Integr. Med., 9.

D’souza, J.J., P.P. D’souza, F. Fazal, A. Kumar and H.P. Bhat
(2014). Anti-diabetic effects of the Indian indigenous fruit
Emblica officinalis Gaertn: active constituents and modes
of action. Food Funct., 5(4): 635-644.

Geetha, B.S., B.C. Mathew and K.T. Augusti (1994).
Hypoglycemic effects of leucodelphinidin derivative
isolated from Ficus bengalensis. Indian J. Physiol.
Pharmacol., 38: 220-222.

Ghosh, G., P.K. Sahu, D. Mishra and S.K. Mishra (2008).
Antidiabetic Activity of Chloroform Extract of Stem Bark
of Polyalthia longifolia var. Angustifolia on Normal and
Alloxan Induced Diabetic Rats. Advanced Pharmacology
and Toxicology, 9(3): 51-54.

Ghosh, G., P.K. Sahu, S.C. Si, B.B. Barik and S.K. Mishra (2009).
Antidiabetic Activity of Methanolic Extract of Stem Bark
of Polyalthia longifolia var. Pendula. Indian Drugs, 46
(12): 43-46.

Ghosh, G., P.K. Sahu, P.S. Kuma and S.K. Mishra (2009).
Antihyperglycaemic Activity of Sida rhombifolia Root
Extract in Alloxan Induced Diabetic Rats and Euglycaemic

Rats. Int. J. Pharmacol. Biol. Sci., 3(2): 45-49.

Ghosh, G., D.M. Kar, B.B. Subudhi and S.K. Mishra (2010).
Anti-hyperglycemic and Antioxidant Activity of Stem Bark
of Polyalthia longifolia var. Angustifolia. Der Pharmacia.
Lettre., 2(2): 206 -216.

Ghosh, G., B.B. Subudhi and S.K. Mishra (2011).
Antihyperglycemic Activity of Root Bark of Polyalthia
longifolia var. Pendula and Aerial Parts of Sida rhombifolia
Linn. and its Relationship with Antioxidant Property. Asian
Journal of Chemistry, 23(1): 141-144.

Gupta, N.K., N. Srivastva, P. Bubber and S. Puri (2016). The
Antioxidant Potential of Azadirachta indica ameliorates
cardioprotection following Diabetic mellitus- Induced
Microangiopathy. Pharmacogn. Mag., 12(2): 371- 378.

Gupta, R.K., A.N. Kesari and G. Watal (2005). Hypoglycaemic
and anti-diabetic effect of aqueous extract of leaves of
Annona squamosa L. in an experimental animal. Current
Science, 88(8):1244 -1254.

Hannan, J.M., L. Marenah, L. Ali, B. Rokeya and P.R. Flatt
(2007). Insulin secretory actions of extracts of Asparagus
racemosus root in perfused pancreas, isolated islets and
clonal pancreatic beta-cells. J. Endocrinol., 192(1): 159-
168.

Jena, S., S.K. Mishra, G. Ghosh and P.K. Chand (2011).
Antidiabetic Activity of Root of Sida acuta Linn. in
Normoglycemic and Alloxan Induced Diabetic Rats. Indian
Drugs, 48 (3): 27- 33.

Kar, M.K., T.R. Swain and S.K. Mishra (2015). Antidiabetic
activity of Clerodendrum philippinum Schauer leaves in
Streptozotocin induced diabetic rats. International
Journal of Pharmacy and Pharmaceutical Sciences, 7
(9): 386-389.

Kar, M.K., T.R. Swain and S.K. Mishra (2014). Antidiabetic
activity of Clerodendrum serratum (L.) Moon leaves in
Streptozotocin-induced diabetic rats. Asian J. Pharm. Clin.
Res., 7(6): 260-263.

Karan, S.K., S.K. Mishra, D. Pal and  A. Mondal (2012). Isolation
of â -Sitosterol and Evaluation of Antidiabetic Activity of
Aristolochia indica in Alloxan-induced Diabetic Mice with
a reference to in-vitro Antioxidant Activity. Journal of
Medicinal Plants Research, 6(7): 1219-1223.

Karan, S.K., S.K. Mishra, D.K. Pal, R.K. Singh and G. Raj (2012).
Antidiabetic Effect of the Roots of Streblus asper in
Alloxan-induced Diabetes Mellitus. Asian Journal of
Chemistry, 24(1): 422-424.

Karan, S.K., A. Mondal, S.K. Mishra, D. Pal and K.K. Rout
(1913). Antidiabetic effect of Streblus asper  in
streptozotocin-induced diabetic rats. Pharmaceutical
Biology, 51(3): 369-375.

Karan, S.K., S.K. Mishra and D.K. Pal (2012). Antihyperglycemic
Effect of Vetiveria zizanioides (L.) Nash Root extract in
Alloxan induced Diabetic Rats. Journal Pharmaceutical
and Scientific Innovation, 1(6): 35-38.

Kato, E., Y. Inagaki and J. Kawabata (2015). Higenamine 4'-O-â-
d-glucoside in the lotus plumule induces glucose uptake
of L6 cells through â2-adrenergic receptor. Bioorg. Med.

2548 Kunja Bihari Satapathy et al.



Chem., 23(13): 3317-3321.

Kaushik, P., D. Kaushik, J. Yadav and P. Pahwa (2013). Protective
effect of Alpinia galanga in STZ-induced diabetic
nephropathy. Pak. J. Biol. Sci., 16(16): 804-811.

Kazeem, M.I., T.V. Dansu and S.A. Adeola (2013). Inhibitory
effect of Azadirachta indica A. Juss leaf extract on the
activities of alpha-amylase and alpha-glucosidase. Pak.
J. Biol. Sci., 16 (21): 1358-1362.

Kesari, A.N., R.K. Gupta and G. Watal (2005). Hypoglycemic
effects of Murraya koenigii on normal and alloxan-diabetic
rabbits. Journal Ethnopharmacology, 97(2): 247-251.

Kirana, H., S.S. Agrawal and B.P. Srinivasan (2009). Aqueous
extract of Ficus religiosa Linn. reduces oxidative stress in
experimentally induced Type 2 diabetic rats. Indian J. Exp.
Biol., 47(10): 822-826.

Kirana, H., M.V. Jali and B.P. Srinivasan (2011). The study of
aqueous extract of Ficus religiosa Linn. on cytokine TNF-
á in type 2 diabetic rats. Pharmacogn. Res., 3(1): 30-34.

Kirtikar, K.R. and B.D. Basu (1933). Indian Medicinal Plants,
2nd ed., pp. 1052-1054, Lalit Mohan Basu Publications,
Allahabad.

Kumar, G.P., S. Sudheesh and N. Vijayalakshmi (1993).
Hypoglycaemic effect of Coccinia indica: mechanism of
action. Planta. Medica., 59(04): 330-332.

Latha, R.C. and P. Daisy (2013). Therapeutic potential of octyl
gallate isolated from fruits of Terminalia bellerica in
streptozotocin-induced diabetic rats. Pharm. Biol., 51(6):
798-805.

Li, W., H. Zheng, J. Bukuru and N. De Kimpe (2004). Natural
medicines used in the traditional Chinese medical system
for therapy of diabetes mellitus. Journal
Ethnopharmacology, 92(1): 1-21.

Ma, C., H. Yu, Y. Xiao and H. Wang (2017). Momordica
charantia extracts ameliorate insulin resistance by
regulating the expression of SOCS-3 and JNK in type 2
diabetes mellitus rats. Pharm. Biol., 55(1): 2170-2177.

Mahmoud, M.F., F.E. El Ashry, N.N. El Maraghy and A. Fahmy
(2017). Studies on the antidiabetic activities of Momordica
charantia fruit juice in streptozotocin- induced diabetic
rats. Pharm. Biol., 55(1): 758-765.

Mayfield, J. (1998). New classification and diagnostic criteria
for diabetes mellitus Am. Fam. Physician, 58: 1355-70.

Mekap, S.K., S. Sahoo, K.B. Satapathy and S.K. Mishra (2016).
Evaluation of Antidiabetic Activity of Oxalis corniculata
Linn. Whole Plant. Research Journal of Pharmaceutical,
Biological and Chemical Sciences, 7(2): 2142- 2152.

Mekap, S.K., S. Sahoo, K.B. Satapathy and S.K. Mishra (2016).
Antidiabetic Evaluation of Leaf Extracts of Naringi
crenulata (Roxb.)Nicolson. International Journal for
Pharmaceutical Research Scholars, 5(2): 218-232.

Mekap, S.K., S. Sahoo, K.B. Satapathy and S.K. Mishra (2016).
Evaluation of Toddalia asiatica (L.) Lam. leaf extracts for
antidiabetic activity. Pharmaceutical and Biological
Evaluations, 3(1): 115-125.

Mellitus, D. Report of a WHO study group (1985). World Health

Organ Tech. Rep. Ser., 727: 1-113.

Monago, C.C. and P.A. Ugbomeh (2004). Anti-diabetic effects
of Emilia sonchifolia in dithizone diabetic rats. Global
Journal Pure & Applied Sciences, 10(1):183–187.

Mudi, S.R., M. Akhter, S.K. Biswas, M.A. Muttalib and S.
Choudhury (2017). Effect of aqueous extract of Aegle
marmelos fruit and leaf on glycemic, insulinemic and
lipidemic status of type-2 diabetic model rats. J.
Complement Integr. Med., 14(2).

Mukherjee, P.K., K. Saha, M. Pal and B.P. Saha (1997). Effect of
Nelumbo nucifera rhizome extract on blood sugar level in
rats. J. Ethnopharmacol., 58(3): 207-213.

Nagappa, A., P. Thakurdesai, N. Venkat Rao and J. Singh (2003).
Effective protection of Terminalia catappa L. leaves from
damage induced by carbon tetrachloride in liver
mitochondria. J. Ethnopharmacol., 88(1): 45-50.

Nampoothiri, S.V., A. Prathapan, O.L. Cherian, K.G. Raghu and
V.V. Venugopalan (2011). In vitro antioxidant and inhibitory
potential of Terminalia bellerica and Emblica officinalis
fruits against LDL oxidation and key enzymes linked to
type 2 diabetes. Food Chem. Toxicol., 49(1):125-131.

Nanda, G.C. and K.B. Satapathy (2001). Common Plants for
Diabetes (A Comprehensive compilation based on Folklore
& Trials). Central Research Institute for Ayurveda (CCRAS,
Dept. of ISM & H, Ministry of Health & Family Welfare,
Govt. of India, Bhubaneswar - 751009, 34 p.

Narayan, K. and K.N.V. Sastry (1975). The hypoglycemic effect
of Murraya koenigii in normal and alloxan diabetic dogs.
Mysore J. Agric. Sci., 9: 132-136.

Ohadoma, S.C. and H.U. Michael (2011). Effects of Co-
Administration of Methanol Leaf Extract of Catharanthus
roseus on the Hypoglycemic Activity of Metformin and
Glibenclamide in Rats. Asian Pacific Journal of Tropical
Medicine, 4(6): 475-477.

Ojewole, J.A. (2005). Antinociceptive, anti-inflammatory and
antidiabetic effects of Bryophyllum pinnatum
(Crassulaceae) leaf aqueous extract, J. Ethnopharmacol,
99(1): 13-19.

Oke, J.M. (1998). Antidiabetic potency of pawpaw. African
Journal of Biomedical Research, 1: 31-34.

Ozougwu, J.C. (2011). Anti-diabetic effects of Allium cepa
(Onions) aqueous extracts on alloxan-induced diabetic
Rattus novergicus. Journal of Medicinal Plants Research,
5(7): 1134-1139.

Ozougwu, J.C. and J.E. Eyo (2011). Evaluation of the activity of
Zingiber officinale (ginger) aqueous extracts on alloxan-
induced diabetic rats. Pharmacology,1: 258-269.

Panaskar, S.N., M.M. Joglekar, S.S. Taklikar, V.S. Haldavnekar
and A.U. Arvindekar (2013). Aegle marmelos Correa leaf
extract prevents secondary complications in
streptozotocin-induced diabetic rats and demonstration
of limonene as a potent antiglycating agent. J. Pharm.
Pharmacol., 65(6): 884-894.

Pandit, R., A. Phadke and A. Jagtap (2010). Antidiabetic effect
of Ficus religiosa extract in streptozotocin-induced

Potential medicinal plants used against diabetes mellitus : A review 2549



diabetic rats. J. Ethnopharmacol., 128(2): 462-466.

Panigrahi, B.K., S.K. Mishra and S.K. Sahu (2015). Antidiabetic
effects of Clerodendrum inerme (L.) Gaertn. International
Journal of Pharmacy & Pharmaceutical Research, 4(2):
248-256.

Panigrahi, B.K., S.K. Mishra and S.K. Sahu (2015). Antidiabetic
effects of Clerodendrum viscosum Vent. World Journal
Pharmaceutical Sciences, 3(9): 1944-1948.

Pari, L. and M.A. Satheesh (2004). Anti-diabetic activity of
Boerhaavia diffusa effect on hepatic key enzymes in
experimental diabetes. J. Ethnopharmacol., 91(1):109-113.

Perez Gutierrez, R.M. and M. de Jesus Martinez Ortiz (2013).
Beneficial effect of Azadirachta indica on advanced
glycation end-product in streptozotocin- diabetic rat.
Pharm. Biol., 52(11): 1435-1444.

Pradeep, S.R. and K. Srinivasan (2018). Alleviation of oxidative
stress-mediated nephropathy by dietary fenugreek
(Trigonella foenum-graecum) seeds and onion (Allium
cepa) in streptozotocin-induced diabetic rats. Food Funct.,
9(1):134-148.

Prakasam, A., S. Sethupathy and K.V. Pugalendi (2004).
Influence of Casearia esculenta root extract on protein
metabolism and marker enzymes in streptozotocin-induced
diabetic rats. Pol. J. Pharmacol., 56: 587-593.

Punitha, I., K. Rajendran and A. Shirwaikar (2005). Alcoholic
stem extract of Coscinium fenestratum  regulates
carbohydrate metabolism and improves antioxidant status
in streptozotocin-nicotinamide-induced diabetic rats.
Evidence- Based Complementary and Alternative
Medicine, 2(3): 375-381.

Purohit, A. and A. Sharma (2006). Blood glucose lowering
potential of Bougainvillea spectabilis Willd. leaf extract
in streptozotocin-induced type-I diabetic Albino Rats.
Indian Drugs-Bombay, 43(7): 538.

Rahman, A.U. and K. Zaman (1989). Medicinal plants with
hypoglycaemic activity. J. Ethnopharmacol., 26: 155.

Rajalakshmi, M. and R. Anita (2016). â-cell regenerative efficacy
of a polysaccharide isolated from methanolic extract of
Tinospora cordifolia stem on streptozotocin- induced
diabetic Wistar rats. Chem. Biol. Interact., 243: 45-53.

Rangika, B.S., P.D. Dayananda and D.C. Peiris (2015).
Hypoglycemic and hypolipidemic activities of aqueous
extract of flowers from Nycantes arbor-tristis L. in male
mice. BMC Complement Altern. Med., 15: 289.

Rao, K.N., M.B. Krishna and N. Srinivas (2004). Effect of chronic
administration of Boerhaavia diffusa Linn. leaf extract on
experimental diabetes in rats. Trop. J. Pharma. Res., 3:
305-309.

Rathod, N.R., H.R. Chitme, R. Irchhaiya and R. Chandra (2011).
Hypoglycemic Effect of Calotropis gigantea Linn. leaves
and flowers in Streptozotocin-induced diabetic rats. Oman
Med. J.,  26(2):104-108.

Sangetha, M.K., C.D. Mohana Priya and H.R. Vasanthi (2013).
Anti-diabetic property of Tinospora cordifolia and its
active compound is mediated through the expression of
Glut-4 in L myotubes. Phytomedicine, 20(3-4): 246-248.

Sankar, P., S. Subhashree and S. Sudharani (2012). Effect of
Trigonella foenum-graecum seed powder on the
antioxidant levels of high fat diet and low dose
streptozotocin induced type II diabetic rats. Eur. Rev. Med.
Pharmacol. Sci., 3: 10-17.

Satapathy, K.B., G.C. Nanda and P.K. Chand (2001). Some
promising anti-diabetic plants of Orissa. In: Conservation
and Utilization of medicinal plants (Ed. S. Sahoo et al.)
Allied Publishers Limited, New Delhi, 358-369.

Satapathy, K.B., G.C. Nanda and P.K. Chand (2003). Plants for
diabetics. Divya Prakashani, Plot No. 58/60, Divya Vihar,
Samantarapur, Bhubaneswar, Orissa, 128 p.

Satapathy, K.B. and P.K. Chand (2010). Herbal Cure of Diabetes.
LAP LAMBERT Academic Publishing AG & Co. KG
Saarbrücken Dudweiler Landstraße 99, 66123 Saarbrücken
Germany, 217 p.

Satyanarayana, T., B. Katyayani, H.E. Latha, A.A. Mathews
and E.M. Chinna (2006). Hypoglycemic and anti-
hyperglycemic effect of alcoholic extract of Euphorbia
leucophylla and its fractions in normal and in alloxan
induced diabetic rats. Pharmacognosy Magazine, 2(8):
244.

Sokeng, S.D., P. Kamtchouing, P. Watcho, B.H. Jatsa, F.P.
Moundipa, D. Lontsi and M. Bopelet (2001).
Hypoglycemic activity of Anarcardium occidentale L.
aqueous extract in normal and streptozotocin-induced
diabetic rats. Diabetes Research, 36: 1-9.

Somania, R., A.K. Singhai, P. Shivgunde and D. Jain (2012).
Asparagus racemosus Willd. (Liliaceae) ameliorates early
diabetic nephropathy in STZ induced diabetic rats. Indian
J. Exp. Biol., 50(7): 469-475.

Thirumalai,T., S.V. Therasa, E.K. Elumalai and E. David (2011).
Hypoglycemic effect of Brassica juncea (seeds) on
streptozotocin induced diabetic male albino rat. Asian Pac.
J. Trop. Biomed., 1(4): 323-325.

Teonard, L., T. Dimo and D. Paul (2015). Comprehensive notes
on anti diabetic potential of medicinal plants and
polyherbal formulation. Afr. J. Tradit. Complement Altern.
Med., 3: 57-64.

WHO Expert Committee on Diabetes Mellitus: Second Report
(1980). World Health Organization, Geneva, 7-80.

Yadav, S., V. Vats, Y. Dhunnoo and J.K. Grover (2002).
Hypoglycemic and antihyperglycemic activity of Murraya
koenigii leaves in diabetic rats. Journal of
Ethnopharmacology, 82:111-116.

Yoganarasimhan, S.N. (2000). Medical plants of India. 2:109-
110, Tamilnadu, International Book Publishers., Print Cyber
Media., Bangalore.

2550 Kunja Bihari Satapathy et al.


