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Impact of Lower Subansiri Project on Socio-
Economic Position of the Fishermen and

Cultuaral Importance and Conservation of
Crossocheilus latius

Dr. Diganta Gogoi
Assistant Professor, Dept. of Zoology, L.T.K. College, North

Lakhimpur, Assam

The most important technological contrivances are the Dams
which receive public critism or a sign of strong opposition by and
large, but conversely Dams can provide a higher economic growth
and welbeing of the people. The gradual developmental Dams and
the peoples awareness may have a large impact on our environment.
Ecology and our economy are inextricably linked, but the degradation
of ecology will affect largely on our growth of the economy.

The sole cause of our environmental changes is the human
activities.

The Dams have affected a section of the people near by the
Dams has become sufferer of deprivation and they are displaced
from their main land and causing destruction of their life system.
Over 70% people still lives in rural areas, out of which 20% of



them are engaged in fish catching occupation in river Subansiri and
their literacy rate is only 30%.

Presently, the changing dimensions of dams have shown
different impacts on the socio-economic condition of the fishermen.

The lower Subansiri project at Gerukamukh (2000MW) delay
in completion which is due to price rise, inadequate technology etc.
Another recent issue of this dam is the displacement of the people
from the dam sites which greatly affect the sustenance of source
of living. Since, the psychological suffering of the displaced people
from the dam sites at Gerukamukh causing destruction of socio-
economic condition of the fishermen. The victims are most of the
missing community, schedule caste community and Bengali
community. Therefore, these tribal communities in that areas arising
out of an immediate threat to their life style.

This project generally has a only range of extensive impacts on
aquatic ecosystems which is a negative impact leading to loss of
species. The flow direction of the downstream river Subansiri is at
present has a variety of negative results on the fish fauna and their
migration within the fresh water range of the river. The NHPC
Dam has affected the fish diversity. Damage to this complex system
resulting immense handship to inhabitants and loss of income to
households. The crop areas of the nearby river sides, forests,
vegetation show quick vanish. The adjustments of the communities
engaged in fish catching to new habitats, where their cultural
traditions, socio-economic condition become cripple. Moreover these
fishermen communities cover only 30% literate. These communities
pursue fishing as their sole occupation and most of these people
living below the poverty line or lower class of the society. Due to
lack of social infrastructure the people used to living low standard
of living. Due to the construction work of the Subansiri Dam which



causes low fish catch and causing low scarcity employment
opportunity. They are still not aware of using scientific and technical
guidance to use more riverine resources more economically. The
Mising communities near by the Dam serve the species
crossocheilus latius which is a wonderful creation among the hill
stream fish fauna as their cheap source of protein and they consume
this species in their ritual ceremony and other Mising festivals and
feast.

Regarding conservation of this species it is considered as least
concern and endangered due to loss of habitat and indiscriminate
catching during breeding season.

Due to the construction of lower Subansiri Dam, it has affected
its migration within the river. Since it is a high fecund species so
conservation is very necessary to increase its population and now
a days culture of this species has been considered important.



Ethnomedicinal studies of certain plants
used by local people of Azad area of

Lakhimpur district, Assam

Bharat Hazarika
Assistant Professor, Botany, LTK College, North Lakhimpur, Assam

Abstract:
Ethno medicine is a study of the traditional medicine based on

bioactive compounds in plants and practiced by various ethnic groups
and especially by the indigenous people. A medicinal plant in any
plant which in one or more of its organs, contains substances that
can be used for therapeutic purposes for the synthesis of useful
drugs. Ethnomedicinal study of certain plants, used by local people
of Azad area of Lakhimpur district, Assam was done during 2019-
2020. In the present study 60 species of plant growing wild in rural,
semi forest, cultivated field and cultivated garden which are
commonly used by people of this region. The local people of this
area utilises Ethnomedicinal plants for the treatment of disease
disorders like diarrhoea, dysentery, fever, skin diseases, boiles and
blisters, rheumatism, piles,  jaundice, tonsile, toothache, cut and
wounds, cough, cold, asthma and other common diseases. The
present Paper reports some common plants species and their



scientific name, local name, family, distribution, parts used and
medicinal used for curing diseases.
Key words: Ethnomedicinal, Ethnic groups, Lakhimpur, Medicine.
Introduction:

The idea of ethno botany was first proposed by the early 20th

century botanist John William Harshberger. Ethnomedicinal studies
are significant for the discovery of new drugs from indigenous
reported medicinal plants. India has been dependent on herbal
medicines from very ancient time. In fact all traditional system of
medicine had their roots and origin in flock medicines or ethno
medicines. Ethno medicines are defined as the study of local people’s
interaction with the natural environment. They identify, manage
and use plants which are  available around them. All over the world,
there has been an increasing interest in the scientific study of man
plant interaction in the natural environment which is closely visible
among various indigenous people. Indigenous experience in
categorization, where they use their perception and experiences to
categorise plants. From their experience, a number of categorization
and classification criteria were developed which is important in
plant diversity, conservation and management.

The North Eastern area of India is enriched with diversified
plant wealth and ethnic culture. The rich floristic diversity is due to
its unique geographical location and comprises of forest range from
tropical to alpine and has a vast reservoir of plants. The India state
of Forest Report (ISFR) 2021, released by the Minister of
Environment, revealed that the north eastern states have a total
forest cover of 1,69,521 square km, out of their geographical area
of 2,62,179 square km. Assam is the gateway of the North East; it
is the second largest state of North East India situated between
24°2/-27°6/ .North latitude and 89°8 .-96° East longitude covering



an area of 78438sq km of which 26832sq km area is covered by
forest, accounting for 34.21% of its geographical area. The upper
Assam district Lakhimpur (Azad area) inhabited by the people is
covered essentially with tropical vegetation. These are rich in various
wild and domestic plant species.

The current study aim to report the indigenous medicinal
knowledge of plants and herbal remedies used by the people of this
area in various diseases and the need for conservation of such plants.
Methodology:

The present work is based careful planned intensive survey
and field studies conducted during 2019-2020 in the villages of Azad
area of Lakhimpur district of Assam. Altogether 60 plant species
were identified with the help of standard keys of several workers
(15-18). Long hours were spent among the local people in each
visit in a particular area. A close study of the use and names of
plants was made in the field. An effort was made to visit the same
locality in different season. A questionnaire was prepared and used
at the time of interview. The questionnaire included local names of
the plants, parts used and the plants etc. At the time of survey two
interviewing methods were followed. The first was the ‘specimen
display’ method. Plants species were shown to different healers of
the area to confirm the accuracy of the results. Second interviewing
method was to walk through the forest and other part of the study
area with the healers for identification and detailed information
gathering knowledgeable persons of this area and traditional herbal
healers were contacted and information was collected through
interviewers, observation and discussions held during field survey.
After Ethnomedicinal survey herbarium were prepared following
the standard methods (19-20). The collected specimens have been
kept preserved in Botany Department of LTK College, Lakhimpur,



Assam for records. Each species is provided with nomenclature,
family, vernacular name (Assamese), distribution, parts used to cure
diseases in Ethnomedicinal practice.

 Table 1: Ethnomedicinal used of plants for treatment of various
diseases in Azad area of Lakhimpur district.

Sl No
1

2

3

4

5

6

7

8

9

10

Scientific Name
Acorus Calamus
Linn.

Adhatoda
vasica  Nees syn.

Ageratum
conyzoids Linn.

Allium sativum
Linn.

Ananas
cosmosus L.
Merr.

Benincasa
hispida (Thunb.)
Cogn
Artocarpus
integrifolia

Asparagus
racemosus

Azadiracta
indica

Aegale
marmelos Linn.

Local Name
Ass:
Bosh

Ass:
Bahaka tita

Ass:
Gondhowabon

Ass:
Naharu

Ass:
Matikaduri

Ass:
 kumura

Ass:
Kothal

Ass:
Sattmul

Ass:
Mohanim

Ass:
Bel

Family
Araceae

Acanthaceae

Asteraceae

Liliaceae

Bormaliaceae

Cucurbitaceae

Artocarpaceae

Liliaceae

Meliaceae

Rutaceae

Distribution
Entire india,
Planted
damp Marshy
places
Common in
N.E.India,
also in study
area
Common
waste places

Cultivated as
winter crop
in the whole
area

Cultivated in
Entire India

Entire India

Entire India

Tropical and
sub tropical
regions of
India

Wild in the
dry forest of
south india

Entire India

Parts Use
Rhizome

Leaves

leaves

Fresh
leaves,
Bulb

Leaves

Fruit,
Seeds

Fruits

Root

Leaves

Fruit,
leaves,
root

Medicinal Use
Disuria,
Cough,
Dsemenorrhaea

Cough,
Ashtma, fever

Applied in cut
injury to stop
bleeding
High blood
pressure,
Common cold,
Diabetes,
Gastritis
Diarrhoea,
Tender leaves
is used as a
vermicide of
children
Skin diseases

Asthma, cuts,
fever, wounds,
diabetes,
jaundice,
snack bite
Nervous
disorder,
rheumatic
pain,
diarrhoea,
Dysentery
Small pox,
scabies,
control
intestinal
worm
Diarrhoea,
piles,
jaundice,
vomiting, eye
disease, fever



11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Bambusa
balcooa Roxb.

Bambusa tulda
Roxb.

Boerhaevia
diffusa L.
Boerhaevia
ripens L.
Brassica nigra
(L) Kush

Bryophyllum
calycinum
Salisb syn.
Caesalpinia
bonducella

Cassia alata
Linn. syn

Citrus lemon (L)
Burm. f. syn

Clerodendrum
colebrookianum
L.
Clerodendrum
indicum (L)
Kunts
Coix lacryma
Jobi Linn.
Curcuma longa
Linn.

Cissampelos
pareira Linn.

Capsicum
chinense

Callipteris
esculenta
Centella
asiatica

Chenopodium
album L.

Ass:
Bhaluka bah

Ass:
Jati bah

Ass:
Purnanowa

Ass:
Merlai

Ass:
Dooportenga

Ass:
Letaguti

Ass:
khorpat

Ass:
Jatinemu

Ass:
Nephaphu

Ass:
Brahamajasthi
Ass:
kerumoni

Ass:
Halodhi

Ass:
Garialota

Ass:
Bhot jolokia

Ass:
Dhekia
Ass:
Bormanimuni

Ass:
Jilmil saak

Poaceae

Poaceae

Nyctaginaceae

Brassicaceae

Crassalaceae

Caesalpinaceae

Fabaceae

Rutaceae

Verbenaceae

Verbenacae

Poaceae

Zingiberaceae

Menispermaceae

Solanaceae

Dipteridaceae

Apiaceae

Chenopodiaceae

N.E. India,
cultivated in
study area

N.E. India,
Bengal,
cultivated in
study area
Entire India,
common all
over the
study area
Cultivated
entire india

Tropical
regions of
india
Temperate
regions of
india
Entire india,
common in
study area
Cultivated
all over
india
Almost all
over india

Almost all
over india
Warmer parts
of india

Cultivated
almost all
over india
Tropical &
sub tropical
india
Cultivated
entire india

Entire india

All over the
plains of
india
All over the
plains of
india

Newly
grown
sucker

Leaves

Whole
plant

Seed

Leaves

Fruits

Leaves

Fruits

Leaves

Leaves

Roots

Rhizome

Leaves,
stem

Fruits

Roots

Leaves,
stem

Leaves,
tender
shoots

Heart weak,
insect bite,
menorrhagia,
use as an
antiseptic
Reliving of
menstrual
troubles, use
as vermicide
Elephantiasis,
dropsy

Common cold

Urinary
troubles,
dysentery
Pneumonia,
gastric
troubles
Ring worm

Vomiting,
diarrhoea

Hypertension,
high blood
pressure
Stomach-ache

Waist pain

Cut injury,
acidity, chest
pain
Wounds

Respiratory
infection,
stomach
problem
Jaundice

Blood purifier,
skin diseases

Stomach pain



28

29

30

31

32

33

34

35

36

37

38

39

40

Dillenia indica
L.

Dioscorea alata
(L)

Ficus hispida L.

Garcinia kydia
Roxb.

Houttuynia
cordata Thumb

Leucas aspera
(Wild) SPR

Menttha spicata
Syn.

Murraya
koenigii spreng

Ocimum
scantum

Paederia
foetida L. syn

Piper longum L.

Piper nigrum

Phylanthus
emblica L.

Ass:
Ou-tenga

Ass:
Kath alu

Ass:
Khohota
dimoru

Ass:
Kujithekera

Ass:
Mosondari

Ass:
Durunbon

Ass:
Bonpoduna

Ass:
Norosingho

Ass:
Tulshi

Ass:
Vedailota

Ass:
Pipoli

Ass:
Jaluk

Ass:
Amlokhi

Dilleniaceae

Dioscoriaceae

Moraceae

Clusiaceae

Piperaceae

Lamiaceae

Lamiaceae

Rutaceae

Lamiaceae

Rubiaceae

Piperaceae

Piperaceae

Euphobiaceae

N.E. India

N.E. India

Entire india,
also study
area

N.E. India,
common in
the study
area
Entire india

All over the
plains of
india

Cultivated
throughout
the plains of
india & also
study area
Entire india,
common in
scrub
jungles,
evergreen
forest
Entire india

Entire india

Found in
hotter parts
of india

Entire india

Cultivated
entire india

Root, leaf,
fruit

Tubers

Fruits,
leaves,
sticky
latex

Fruits

Leaves

Leaves

Leaves

Leaves

Fresh
leaves,
tender
shoot
Leaves

Fruits

Seed

Fresh &
dried
fruits

Hair lotion,
fever,
dysentery,
chest pain
Fever,
gonorrhoea,
tumours,
leprosy
Liver
ailments,
urinary
diseases and
infalmmatory
Amoebic
dysentery

Dysentery,
colic and
bilious pain
Pneumonia

Diarrhoea,
loss of
appetite

Abdominal
gripe,
intestinal
colic

Cold and
congestion of
lungs

Dysentery,
diarrhoea,
indigestion,
anemia
Asthma, pain,
cough,
diarrhoea,
jaundice,
fever, piles,
dog bite
Diuretic,
carminative,
stimulant,
malaria fever
Skin diseases,
dysentery



41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

Saccharum
officinarum L.
Terminalia
arjuna
Terminalia
bellarica
(Gaertn)
Terminalia
chebula (Retz)
Tinospora
cordifolia
Miners

Vitex negundo L.

Zingiber
officinale

Spondias
pinnata

Ficus religiosa
Linn.

Calotropis
gigantea (L.) R.
Br. Ex Schult

Musa
balbisiana

Ananas
comosus L.

Ricinus
communis L.

Moringa
oleifera L.

Solanum
indicum L.

Ass:
Kuhiar
Ass:
Arjun
Ass:
Bhumura

Ass:
Silikha
Ass:
Soguni lota

Ass:
Posotia

Ass:
Ada

Ass:
Amora

Ass:
Aahot

Ass:
Aakon

Ass:
Aathiya Kol

Ass:
Matikothal

Ass:
Aera gos

Ass:
Sajina

Ass:
Tita vekuri

Poaceae

Combretaceae

Combretaceae

Combretaceae

Menispermaceae

Verbenaceae

Zingiberaceae

Anarcardiaceae

Moraceae

Apocyanaceae

Musaceae

Bromeliaceae

Euphorbiaceae

Moringaceae

Solanaceae

Cultivated
entire india
Greater part
of india
Greater part
of india

Entire india

Tropical
india

Warmer parts
of india

Entire india
(cultivated
crop)

Entire india,
present in
the study
area
Entire india,
present in
the study
area
Present in
the study
area

Entire india

Entire india,
present in
the study
area
Cultivated
warmer parts
of india

Cultivated in
the study
area

Common in
the study
area

Stem

Bark

Bark, fruit

Bark, fruit

Stem

Leaves

Leaves,
Rhizome

Leaf, bark,
fruit

Bark, fruit,
bud

Root, root
bark,
leaves,
flower
Leaves,
fruits,
flower,
stem,
rhizome
Leaves,
fruits

Leaves,
seed, root,
fruit

Bark, root,
leaves,
flower,
seed
Root,
leaves,
fruit

Jaundice

Heart trouble

Gastric ulcer

Piles, biliary
disorder
Jaundice, knee
pain, bone
fracture, waist
pain
Rheumatic
pain,
tonsillitis
Stomach
disorder,
dyspepsia,
colic and
vomiting
Rheumatic
pain,
vomiting,
dysentery
Rheumatic
pain, stone/
urinary
disease
Julap,
dysentery,
asthma, heart
tonic, fever
Dysentery,
Vermicide,
diabetes,
genital
disease
Vermicide,
blood purifier,
indigestion

Rheumatic
pain, fever,
gastric
trouble,
headache
Indigestion,
vermicide,
rheumatic pain

Cough,
asthma,
influenza,
stomach pain,
fever,
toothache



56

57

58

59

60

Callicarpa
macrophylla
Vahl.

Cinnamomum
tamala

Cinnamomum
verum J. Presl

Ficus
benghalensis

Psidium
guajava L.

Ass:
Bonmula

Ass:
Tejpat

Ass:
Dalseni

Ass:
Borgos

Ass:
Madhuri aam

Lamiaceae

Lauraceae

Lauraceae

Moraceae

Myrtaceae

Present in
the study
area

Cultivated in
the study
area

Planted in
the study
area

Present in
the study
area

Planted in
the study
area

Roots,
leaves,
flowers,
fruit
Leaves,
bark

Bark

Bark,
leaves,
root,
adventiti-
ous root

Root,
fruit,
leaves,
flower

Dysentery,
indigestion,
fever, diabetes,
headache
Useful for
heart diseases,
indigestion,
stomach pain,
diabetes,
rheumatic pain
Toothache,
headache,
rheumatic
pain, vomiting
Used in eye
diseases,
mouth wound,
irregular
bleeding
during
menstruation,
dysentery,
vomiting
Used in
digestion
system,
stomach pain,
toothache,
diarrhoea,
rheumatic pain

Result and Discussion:
A total of 60 species belonging to 40 families were identified

(table no. 1). For each species the scientific name, local name,
family name, distribution, parts used and medicinal uses were
recorded.

The result of the present study shows that medicinal plants
continue to play an important role in the health care system of this
area. Not only the Azad area but people of Assam used these plants
for well being of their life, general ailments and first aid (Hazarika
et al, 2012). The general disease of this region such as high blood
pressure, diabetes, cough, heart problem, menstrual problem, ulcer,
chest congestion, fever are most common in this region. Moreover,
dysentery, diarrhoea, stomach pain, rheumatic pain, tonsillitis, piles,
ring worm, toothache, liver disorder are also reported to some



extent. Plant such as Zingiber officinalis, Centella asiatica,
Carica papaya, Azardiracta indica, Phyllanthus emblica,
Cassia alata are used for the treatment of liver disorder and skin
diseases. Spondias pinnata , Ficus religiosa, Musa balbisiana,
Ananus comosus are used for the treatment of rheumatic pain,
urinary disease, dysentery, asthma, vermicide for children etc.
Chenopodium album and Capsicum chinense is used for the
treatment of stomach problem and respiratory infection. Ficus
hispida, Leucus aspera are used for the treatment of liver, snack
bite, scorpion sting, sinusitis, headache etc. Tinospora cordifolia
is used for the treatment of irregular fever, cough, eye disease etc.
Allium sativum for high blood pressure, diabetes and digestive
problems, intestinal worms, constipation and skin diseases. Aspergus
racemosus for haemorrhage, diarrhoea, piles, hoarse-ness of voice,
cough, fever, diseases of female genetal tract, etc. Acasia
farnesiana, Acorus calamus, Adhatoda vasica are used for the
treatment of diarrhoea, dysentery, tonsillitis, pyorrhoea, disuria,
cough, asthma, etc. Terminalia arjuna, Terminalia bellarica,
Terminalia chebula, Piper longum are used for the treatment of
indigestion, pain, cough, fever, piles, diarrhoea, jaundice, heart
trouble, gastric ulcer, biliary disorder, consumption, vomiting, pox,
disease of mouth etc.

Medicinal plants are considered as rich resources of ingredients
which can be used in drug development. These plants play a critical
role in the development of human culture around the whole world.
The world health organization estimates that about 80% of the
population of most developing countries rely on herbal medicines
for their primary health care needs. This study shows that the herbal
medicines have great potentiality to cure different kind of diseases.
Some species used by the people of this area are also used by the
different people of other places of India.

The information generated from the present study regarding



the medicinal plants used by the people of this region need a
phytochemical investigation including alkaloid extraction and
isolation. This could help in creating mass awareness regarding the
need for conservation such of local plants. The paper highlights the
information to conserve these important plant species for sustainable
uses of the future generation.
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1. Introduction:
Clerodendrum is a very large and medicinally important

genus reported to have more than 400 species distributed in tropical
and subtropical regions of the world (Shrivastava and Patel, 2007).
There are about 23 species being reported in India where maximum
of 16 species and 1 variety are reported from the state of Arunachal
Pradesh alone (Srivastava and Choudhury, 2008). Among various
angiospermic species used in the traditional folklore medicine the
genus Clerodendrum was found as one of the most frequently
used plant groups in the health care systems. These plants are
found abundantly growing in northeastern region (NER) and widely
used continuously by the local peoples for treatment of many
diseases such as anti-microbial, anti-helmintic, anti-inflammatory,
anti-malarial, anti-diabetic, hepatoprotective, indigestion, high blood



pressure, high fever, asthma, etc. Research is advancing towards
scientific validation of traditional claims of the Clerodendrum
species. Therefore, the present study was undertaken to
systematically analyze, document the traditional knowledge
associated with the use of Clerodendrum species for the treatment
of various human ailments.
2. Methodology:
2.1 Study area, species identification and herbarium
preparation:

The northeastern region of India is an important hub of
diversification of angiosperm species. The region possess large
number of higher plants and many which are reported to be useful
in various indigenous herbal based medicine systems for the
treatment of various diseases.  Field surveys (2011-2015) were
conducted in six states of NER, namely Arunachal Pradesh, Assam,
Manipur, Meghalaya, Nagaland, Mizoram and Clerodendrum
species were collected, identified by examining the morphological
and reproductive features with consulting various available floras
(e.g. Flora of British India Vol- IV; Flora of Assam Vol- III;
Materials for the Flora of Arunachal Pradesh Vol-2), Botanical
Survey of India, Itanagar and available identifying keys (Deori et
al., 2013; Srivastava and Choudhary, 2008). The plant list (http://
theplantlist.org) was used for the valid names. Each of the
herbarium was given a specific voucher number and was deposited
in the Herbarium of Department of Forestry, NERIST, Nirjuli,
Arunachal Pradesh.
2.2 Ethnobotany of Clerodendrum species from NER:
2.2.1 Field survey:

Field trips were made to villages and areas inhabited by tribal
communities and information on medicinal uses of particularly
Clerodendrum species were collected through modified semi-
structured questionnaire. A total of 100 informants were selected
at random during house to-house surveys. The knowledge of
medicinal plants >30 years of age were taken into consideration.



3. Results and discussion:
3.1 Diversity of Clerodendrum species:

Present investigation on taxonomic diversity of
Clerodendrum species revealed the rich diversity with occurrence
of 12 numbers of species (C. bracteatum, C. colebrookianum, C.
inerme, C. indicum, C. japonicum, C.  philippinum, C. serratum,
C. speciosum, C. splendens, C. thomsonii, C. viscosum and C.
wallichii) from NER (Figure 1). All the collected Clerodendrum
species exhibited morphological and reproductive diversity growing
in the study area. Habit of most species were shrub or small tree
except C. inerme, C. speciosum, C. splendens, C. thomsonii were
either climbing or straggling shrub. The species were different from
each other with respect to vegetative characters where maximum
diversity was seen in their leaf shapes (broad oval to narrowly
lanceolate with dentate, serrated, entire margin) and sizes (5-45
cm). Leaf surfaces were pubescent to glabrous or smooth. C.
japonicum leaf surfaces both abaxial and adaxially covered with
numerous peltate glands. Leaf bases are cordate, (C.
colebrookianum, C. indicum, C. viscosum), heart shaped (C.
japonicum), truncate (C. philippinum), acute (C. serratum, C.
thomsoniae) or obtuse (C. inerme). Leaf margins are entire,
coarsly serrate, irregularly dentate or sparsely serrulate to dentate
within the species. Petiole length ranges from 1-30 cm (C. indicum,
C. japonicum) long within the species. C. colebrookianum petiole
shows a cluster of glands near the apex. Inflorescence shows
variation from corymbose cymes (C. colebrookianum), drooping
panicles (C. indicum), pyramidal, thyrsoid panicle (C. japonicum),
terminal panicles (C. viscosum) or cymes in the axils of uppermost
leaves (C. inerme). Flower color varied white (C. colebrookianum,
C. indicum, C. inerme, C. philippinum, C. viscosum), blue (C.
serratum) to red (C. japonicum, C. splendens, C. speciosum).
Corolla colors are white to scarlet red, 5 lobed and sometimes
fragrant (C. philippinum). Corolla-tubes are slender and shows
range from 1-10 cm long within the species. Color of calyx scarlet



to green and deeply 5-partite (C. viscosum) in the species. Style
and stamens are much exerted, white colored and 4 numbers in the
species.
3.2 Ethnobotany of Clerodendrum species in NER:

Analysis of field survey resulted 9 Clerodendrum species
representing 16 diseases used by 13 tribal communities of NER
while the single species, C.thomsoniae was found to be used as
ornamental (Table 1).  C.colebrookianum has been found to be
used in 13 diseases by 12 tribal communities followed by
C.viscosum in 3 diseases by 5 tribal communities, C.serratum in 3
diseases by 4 tribal communities, C.indicum in 3 diseases by 4
tribal communities, C.inerme and C.philippinum in 1 disease by 3
tribal communities and C.japonicum, C.wallichii in 1 disease by 1
tribal community reported from field survey. Leaves were also used
maximum (90%) followed by other plant parts such as flower, root
(3%), young twigs, fruit (2%) respectively (Figure 2).  Leaf boil
were also highest used of 82% followed by juice (9%), paste (6%),
decoction (3%) etc. (Figure 3).
4. Conclusion:

From the present observation and comparison of
morphology and reproductive characters of the genus
Clerodendrum, it can be concluded that the variation pattern of
the leaves, inflorescence types, fruiting calyx, exserted stamens
and style among the species can be considered suitable characters
for the species determination. Species of C. colebrookianum, C.
inerme, C. indicum, C. serratum was found to have multi medicinal
properties continuously used for the treatment of many diseases in
the form of special preparations or as vegetables. To validate the
traditional claims many scientific investigations were carried out
by using in vitro and in vivo assays. These studies showed that the
species possess potent anti-inflammatory, antidiabetic,
antihypertensive, antiviral, antimalarial, hypolipidemic, antioxidant
properties etc and have potential to be developed as potent remedial
agents of natural resources. C. colebrookianum is endemic to



NER which has been found to be used by maximum of NE tribes
for the treatment and management of high blood pressure. Recent
studies of in vitro and in vivo experiments proved the cardio
protective potential in terms of reduced total cholesterol levels,
triglycerides and low density lipoproteins of experimental rats after
feeding with crude and organic leaf extracts of C. colebrookianum
(Devi and Sharma, 2004). Their study also revealed increase in
high density lipoprotein as indicator of cardio protective lipid in the
animal serum after feeding with ethyl acetate leaf extract. Similar
scientific findings of hypolipidemic effects, regulation of cholesterol
metabolism and protection of low density lipoprotein oxidation have
also been reported on experimental rats and human monocyte derived
macrophage cell lines by aqueous leaf extract of C.
colebrookianum (Jadeja et al., 2009, 2010, 2011). Deb and Dutta
(2012) reported antihypertensive action of the aqueous and organic
leaf extracts of the plant using both in vitro enzyme assays as well
as in vivo experiments with fructose induced hypertension rats.
The study confirmed antihypertensive action of the ethyl acetate
leaf extract as revealed by significant inhibition of ROCK-II kinase
and phosphodiesterase. However further in silico screening and
isolation of potential antihypertensive compound needs to be
investigated to validate the antihypertensive properties. The habitats
and population of Clerodendrum species are severely affected by
natural (flood, forest fires, landslides) and anthropogenic factors.
Conservation and population status of C. colebrookianum, C.
indicum, C. serratum were reported as endangered In India and
C. colebrookianum, C. serratum were included under threatened
category in Manipur due to continuously use for traditional medicine
and for illegal trade (Kirtikar and Basu, 1999; Singh and Singh,
2009).  Therefore, there is an urgent need for extensive exploration,
identification and conservation of the medicinally useful plants in
general and species of Clerodendrum in particular in their wild
natural habitats or in cultivated forms.
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Tribes/
Communities
Nishi
Nishi, Adi,
Apatani,
Assamese, Khasi,
Mishing. Mizo,
Bodo, Khamti,
Naga, Sonowal
Kachari, Tagin
Nishi, Adi,
Apatani, Khasi

Nishi, Adi,
Apatani
Nishi, Adi,
Apatani
Nishi, Adi,
Apatani, Mizo

Nishi, Adi
Khasi
Nishi, Adi,
Apatani
Nishi, Adi,
Apatani,Tagin

Diseases/
ailments
fever
blood
pressure

gastric
trouble

diabetes

stomach
trouble
fever

malaria
jaundice
heart
trouble
diarrhoea
and
dysentery

Species

C.bracteatum
C.colebrokainum

Parts
used
L
L

L, F

L

L, F

L, FR

L
L
L

L

Mode of
preparations
juice
boil with
bamboo
shoot,
garlic; dry
leaves
chewed

boil with
bamboo
shoot
boil

boil

boil

boil
boil
boil

boil

NE
State
AR
AR,
AS,
MN,
NL,
MZ,
ML

AR,
ML

AR

AR,
ML
AR,
NL,
M Z
AR
ML
AR

AR



Nishi, Adi,
Apatani
Nishi, Adi,
Apatani,Mizo
Nishi, Adi,
Apatani
Khasi
Nishi, Adi,
Apatani
Nishi, Adi
Adi, Nishi,
Assamese
Assamese, Bodo
Bodo
Nishi, Adi,
Apatani
Bodo, Khasi
Mishing
Deori

Nishi, Khasi

Nishi
-
Khasi

cough

abdominal
pain
headache

sinusitis
cuts and
wounds
jaundice
asthma

fever
typhoid
cuts and
wounds
cough
jaundice
cuts and
wounds
cuts and
wounds
fever
ornamental
abdominal
pain

C.inerme

C.indicum

C.japonicum
C.philippinum

C.serratum

C.thomsoniae
C.wallichii

L

L

L

L
L

L
R

L
L
L

L
L
L

R

L
-
L

boil

boil

juice

paste
juice

juice
boil

juice
paste
juice

juice
decoction
paste

paste

juice
-
juice

AR

AR,
M Z
AR

ML
AR

AR
AR,
AS
AS
AS
AR

AS
AS
AS

AR,
AS
AR
-
ML

F- Flower; FR-Fruit; L- Leaf; R- Root
AS-Assam; AR-Arunachal Pradesh; MN-Manipur; MZ-Mizoram; ML-
Meghalaya; NL-Nagaland

C. bracteatum C. colebrookianum C.indicum



C.inerme C.japonicum C. philippinum

C.thomsoniae C.speciosum C.splendens

C.serratum C. viscosum C. wallichii
Figure 1. Clerodendrum species in natural habitat.

Figure 2. Different plant parts of Clerodendrum species used in traditional medicine.

Figure 3. Different ways of herbal preparation of Clerodendrum species
used in traditional medicine.
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Abstract :
Plants being major source of flavors and fragrances are used

as food, spices, perfumes, medicine etc. all over the world. North
East is one of the major hub for spices in India due to suitable
agro-climatic conditions for cultivation as well as for wild growth
of various spices. Large number of plant species are used against
various ailments by the indigenous communities of Assam, but the
utility pattern or specific uses of many species reported in the
present studies were not known for the past tenure and hence it
forms the first report of the species for the use recorded in the
present study. The use of Pandanus amaryllifolius leaf for fever,
indigestion headaches, rheumatism by Ahom.

Present paper reveals that commmonly available spices like
Allium sativum, Alpinia galanga, Alpinia nigra, Brassica



nigra, Capsicum frutescens, Cinnamomum verum,
Coriandrum sativum, Cuminum cyminum, Curcuma amada,
Foeniculum vulgare, Garcinia Morella, Garcinia pedunculata,
Hydrocotyle sibthorpioides, Illicium griffithii, Mentha arvensis,
Murraya koenigii, Pandanus amaryllifolius, Peperomia
pellucida, Syzygium aromaticum, Zingiber officinale are being
used by the Ahom community in their day to day life .
Key words: Ahom, Spices and Condiments, NE India.
Introduction:

Spices and condiments are popularly known for their flavor in
the domestic and international markets all over the world.
According to Kochhar, (2008) Spices and condiments are diverse
group of a widely used staple dietary additives consumed in all
over the worlds cuisines. The term “Spice” applies to natural plant
or mixtures in whole or ground form, which are used for imparting
flavour, aroma and piquancy to the food items (Singh et al, 2012).
According to Garland (1972) the knowledge and use of plants as
spices and condiments is as old as the history of mankind (Bhati et
al, 2013). Culinary spices are being used for thousands of years
for their numerous health benefits (Sharangi, 2010). Not only are
spices used as food flavorings and seasonings to improve the flavor,
but they may also be used as traditional medicines (Srinivasan,
2005; Gao et al.2000).

Spices have tried, tested and trusted medicinal values and a
profound effect on general health. They have a wide variety of
biological functions and their cumulative or synergistic effects are
likely to shield the body against a variety of ailments. Spices also
improve digestive process by intensify salivary flow and the
secretion of amylase, neuraminic acid and hexosamines.
Traditionally, spices and condiments used as part of the diet have
holistic effects on human health (Pruthi, 1976).

Many of the traditionally used spices and condiment plants
are greatly marketed species. People are even habituated with the



use of some plant which is not similar with normal diet systems.
The traditional spices and condiment plant parts are inflorescences,
flowers, roots, seeds, fruits, bark, or any flavouring parts (Hemanta
et al. 2021). Harvesting and processing of wild spices and
condiments require special harvesting techniques and management.
Harvesting of plants depends on seasons, times, maturity period
and qualities of spices and condiments. Spices and condiments
are used fresh, dried, boiled, roasted and preserved for short/
long time. Some spices and condiments are allowed to ripen
keeping it under the soil or in paddy straw or with the support of
other plants. Fruits are also kept in different conditions to increase
longevity. Mixing of food items is sometimes essential in traditional
systems. Cleaning with water and dehydration by sun, drying in
air, heating over a fire etc. are the methods being followed for
processing food .Storage and processing in wooden boxes,
bamboo tubes and earthen pots are traditionally recognized.

North East region of India is one of the finest example of
diversity in folklores and vegetation. It is land locked with eight
states namely, Arunachal Pradesh, Assam, Manipur, Meghalaya,
Mizoram, Nagaland, Sikkim and Tripura being famous for its ethnic
groups, distinct topography and climate. It has large number of
indigenous and immigrant ethnic and tribal groups with diverse
physical and cultural features.

The present Tai Ahoms of Asom belong to Indomongoloids
racial group, who penetrated in its present habitat through the upper
courses of river Irrawady of Myanmar in 12th century AD under
the leadership of Tai Prince Sukapha of Great Tai Family of
Southeast Asia, and established Ahom Kindom in present Asom
in 1228 AD at Kamjang and ruled till 1826 AD. (Saikia et al.
2007) The Ahoms were the extreme westernmost Tai group who
migrated to the Upper regions of the Brahmaputra River Valley in
the early years of the thirteenth century and established a powerful
Tai kingdom after reducing its local inhabitants. During their



migration carried along with them a kind of political philosophy,
state craft and administration, territorial divisions, economic system,
socio-cultural institutions, religious belief system, language and
literature, script, custom and ceremonies. All these constituted the
cultural heritage of the Tai people which descends to them from
their forefathers. Most Tai Ahoms are Hindus. Ahom people are
found mostly in Upper Assam districts.

Literatures on ethnobotany and ethnomedicine of spices and
condiments in Ahom community are inadequate or are completely
lacking. Therefore this study is aimed at providing data on the
ethnobotanical use of spices and condiments of the Ahom
community. This present study is initiated to contribute in the
documentation and provision of records of indigenous knowledge
on use, management and conservation of spices and condiments
of the community.
Methodology:

Various field survey were conducted in different areas of
Lakhimpur district. Specimens were mostly collected based
on the information by the local guides and informants, their
common uses and also collected randomly from the forest areas.
Periodic visits covering all the seasons were made to record
the flowering and fruiting stage of some fruit bearing trees and
wild spices and condiment plants. For ethnobotanical studies,
elderly person, women and herbal healers were contacted for
interviewing and cross checking.  During the collection detailed
observations of the plant species were made in the field
recording the data of habit including their ecology, distribution,
local names, parts used, medicinal properties etc. Voucher
specimens were prepared following the methodology of Jain
and Rao (1977). During the field survey, the selections of
priority species were made with interviews among the
respondents and in questionnaires respondents were asked to
fill the form according to their uses and availabilities.



Results and discussion:
Spices have been extensively used in history for flavouring

and seasoning foods, Spices have been extensively used in history
for flavouring and seasoning foods, beverages and medicines. The
present studies have however shown that apart from the use of
these plants as spices and condiments, they have several other
wide applications in the local treatment and management of many
diseases. The ethnobotanical information on spices and condiments
plants collected in the present study has revealed that plants are
very closely associated with peoples of Assam. Traditional healers
of Assam revealed practice of old tradition of herbal medicine, list
of some use of spices and condiments as herbal medicine and
formulation in commonly occurring diseases are given below.
Spices and condimens utilized by Ahom people in Assam:

Scientific name

1. Allium 
ascalonicum L.

2. Allium cepa L.

3. Allium
sativum L.

F a m i l y

Amaryllidaceae

Amaryllidaceae

Amaryllidaceae

Local name

Asomia piyaj

Plu-muo

Plu-ching

Part use

Bulb, leaves

Leaves and
bulb

Bulb, leaves

Medicinal
use

Earache

Cold, poisonus
sting

High blood
pressure,
Fevers, cough,
gastric, bone
fracture,
poisonus sting

Detail
methodology
When warmed the
juice can be
dropped into the
ear to treat
earache.
During winter,
onion juice
sweetened with
honey canbe used
as prevention
against cold.  The
extract of bulb is
apllied externally
in poisonus sting
Infusion with
water taken in
high blood
pressure in
morming 2
teaspoon, in
cough and fever
infusion with oil
take 2 times 1-2

Other
use

Raw used
in chutny

Used in all
type of
curry,
salad

i. Used in
meat and
fish
curries.
ii. Used in
chutney
with
Mentha
arvensis,



4. Alpinia nigra 
(Gaertn.) B. L.
Burtt

5. Alpinia galanga 
 (L.) Willd

6. Brassica nigra
(L.) K. Koch

7. Capsicum
frutescens L.

8. Cinnamomum
verum J. Presl

Zingiberaceae

Zingiberaceae

Brassicaceae.

Solanaceae

Lauraceae

Tora

Korphul, korpur

Soriyoh

Mak-feet

Dalchini

Leaf, young
shoots,
seeds,

Rhizomme,
leaf

Young
shoots and
seed

Fruits

Leaves, bark

Menstruation,
jaundice and
gastric

Mouth
freshner, fever,
Indigestion

Indigestion and
gastric

Cold, fever,
dysentery,
malaria

Appetizer and
tonsillitis

teaspoon,in
gastric it take raw
with food,bone
fracture and
poisonus sting its
paste applied
externally.
Fresh leaf juice used

Fresh rhizome
used in mouth
freshner and Juice
used in fever and
indigestion.

Juice mixed with
molasses taken 2-
4 teaspoon in 3
times for 15 days.

Fresh fruit used

2-3 drops of leaf
juice ater xtraction
is added in 20-30
ml of water and
taken in early
morning in empty
stomach use as
appetizer..In
tonsillitis the
powder of the
bark

Murraya
koenigii,
Coriandrum
sativum.

i. making
rice cake
ii. Wrap
food and
cook to
add leaf
flover and
eroma in
food.
iii. Petiol
make curry
i. Mouth
freshner
with areca
nut and
betle leaf
ii. Used in
curries for
flovering.
Making
local
condiment
‘panitenga’
and
‘kharoli’
Used in
chutney,curry
and pickel
making
Bark
powder is
used in
meat
curries.



9. Cinnamomum
 tamala  (Buch.-
Ham.) T. Nees &
Eberm.

10. Coriandrum
sativum L.

11. Cuminum
cyminum L.

12. Curcuma
amada Roxb.

13. Curcuma longa
L.

Lauraceae

Apiaceae

Apiaceae

Zingiberaceae

Zingiberaceae

Tejpat

Piki

Jira

Am ada

khao-ming

Leaves, bark

Leaves and
seed

Seed

Rhizome

Leaves and
rhizome

Tonsillitis

Indigestion,
dysentery,
diarrhea,
abdominal
pain, piles

Diarrhea,
jaundice

Abscesses and
allergy,
appetizer,
rheumatism,
asthma
Smallpox
ulcers, Blood
purifier, Bone
fracture

is inhaled in the
morning.
Leaves are ground
into paste to
prepare ‘bori’
then, one bori is
taken in empty
stomach in the
morning   for two
days for treatment
of the tonsillitis
Paste mixed with
water taken 3
times daily.

Decoction taken
2-4 ml

Fresh consume
with food

Paste use
externally bone
fracture and
smallpox ulcer,in
blood purifier
paste mixed with
milk taken  15 ml
in empty stomach
in morning.

Use in
payesh,
tea, meat
curry.

Used in all
type of
curries,
dal, etc.
from this
also make
chutney.
The
aromatic
fruits
(cumin)
are used as
a flavoring
in curry,
dal
Used in
chutney.

i. Rhizome
powder
used in
curry to
add colour.
ii. Leaves
used to
steam
varies
dishes like
small fish,
colocasia
young
leaves and
tomato, it
give



14. Eryngium
foetidum L.

15 Foeniculum
vulgare  Mill.

16. Garcinia
morella (Gaertn.)
Desr.

17. Garcinia
pedunculata
Roxb. ex Buch.-
Ham

Apiaceae

Apiaceae

Clusiaceae

Clusiaceae

Pi-ki-khai

Soaf

Kuji- thekera

Bor thekera

Leaves

Fruit

Fruit

Fruit

Fevers,
menstrual pains

Abdominal pain

Diarrhea

Diarrhea and
dysentery

Paste is used in
forehead in fever,
paste 2-3
teaspoon taken
morning before
food in menstrual
pains.

Decoction with
water used in
abdominal pain 2-
3 times daily

Infusion with
water taken empty
stomach 15-20 ml

Cold water
infusion of dry
pericarp (2-5 g in
30-50 ml water
for 2-3 hours) is
administered
thrice a day for 3-
5 days before
meal.

beautiful
aroma to
the dish.
i.Garnishing
after
cooking
food for
aroma and
flovour
ii.Pounded
leaf is
taken as
Chutney
The leaves
are used
for
flavoring
and the
fruits are
used as a
spice,
fruits are
used in
pickle
making.
Dry
mesocarp
of fruit use
in dal,
fresh
making
chutney
with salt
and chilli.
i. Dry
pericarp
used in
local
condiment
making
‘panitanga’.
 ii. Used
in pickle
making.
iii. Fresh
fruit used
in chutney
making.



18. Hydrocotyle 
sibthorpioides 
Lam.

19. Illicium
griffithii Hook. f.
& Thomson

20. Mentha
arvensis L.

21. Murraya
koenigii (L.)
Spreng.

22. Myristica
fragrans Houtt.

Araliaceae

Schisandraceae

Lamiaceae

Rutaceae

Myristicaceae

Horumani-muni

Lissi

Pache-lun

Phailang/
phifang

Jaiphal

Leaves

Fruit

Leaf

Leaf

Fruits

Fevers, wounds
and boils,
headaches,
Indigestion

Indigestion

Gastric

Diarrhea
&dysentery,
vomiting,
fevers,

Toothache,
colds

Leaf juice use
with water.

Pounded past
taken with tea in
indigestion

Juice use in
gastric

Fresh juice of
curry leaves with
lime juice and
sugar is a
treatment of
vomiting due to
indigestion. The
leaves mixed with
honey are also
useful in diarrhea,
dysentery.
Jaiphal oil is used
for massage in
case of colds.
Routine teeth
cleansing with
jaiphal powder
benefits a lot in
dental and gum
problems.

Whole
plant make
past and
cook with
potato,
salt, piper
nigrum
seed,
Allium
sativum.
Used for
making
garam
masala.
Make
chutney
with
Allium
sativum,
chilli, salt
sometimes
add citrus
or garcinia
fruite dry
mesocarp
ormagifera
indica
unripe
fruit.
Make
chutney
with
Allium
sativum,
chilli, salt.

Used in
meat
curries
with garam
masala



23. Nigella sativa
L.

24. Pandanus
amaryllifolius
Roxb.

25. Peperomia
pellucida (L.)
Kunth

26. Piper nigrum L.

27. Sinapis alba L.

Ranunculaceae

Pandanaceae

Piperaceae

Piperaceae

Brassicaceae.

Kala jira

Joha pat

Pononoa

Mip-hit-loom

Boga-soriyah

Seed

Leaf

Young
shoots

Fruits

Seed

High blood
pressure

Fever,
indigestion,
headaches,
rheumatism

Abdominal
pain, smallpox
ulcers,
headache,
fevers, Body
pain

Urinary
problems,
Smallpox
ulcers, Cold,
Body pain

Rheumatism,
bloodpurifier

Infusion with
honey and warem
water good for
high blood
pressure.
Leaf extracts have
been used to
reduce fever,
relieve
indigestion 
headaches,
rheumatism

Juice of young
shoot mixth with
milk and honey
for abdominal
pain,juice used
externly in
smallpox
ulcer,headache,juice
mixed with piper
nigrum taken 2-4
teaspoon in body
pain.
Decoction of fruit
is use

Paste used in
rheumatism
externally,paste
with milk good
for blood.

i. Used in
curries,
making
cake and
snacks.
i. Use in
the time to
rice
cooking
dishes like
pulao,
biryani it
have sweet
smell.
ii. It also
used in
payesh
Cook with
fish.

i.Used in
meat
curries.
ii.Making
tea with
Cinnamo-
mum
tamala leaf
i. Seed
used in
curry.
ii. The
seed can
be ground
into a
powder
and used
as a food
flavouring.



28. Syzygium 
aromaticum (L.)
Merr. & L. M.
Perry

29. Trachyspermum
ammi (L.)
Sprague

30. Trigonella
 foenum-
graecum L.

31. Zingiber
officinale
Roscoe.

32. Zingiber 
montanum
 (J.Koenig) Link
ex A. Dietr.

Myrtaceae

Apiaceae

Fabaceae

Zingiberaceae

Zingiberaceae

Long

Joni

Methi

Thing

Moran thing

Flower bud

Seed

Seed

Rhizome and
leaf

Rhizome

Rheumatism,
Indigestion,
toothache

Coughs and
colds.

Coughs and
colds. High
blood pressure,
Hair diseases

Vomiting, cold,
indigestion,
toothache,
vomiting

Cough & colds

Paste massage in
toothache and
rheumatism .in
indigestion dry
flower bud taken
after food.
Tea is also
beneficial in
coughs and colds.

Pasteused in hair
in hair diseases,
seed paste3-5
teaspoon
consume after
food for 1-2
month in high
blood
pressure,paste
with honey and
piper nigrun take
1-2 teaspoon in
coughs and colds
2-3 teaspoon of
leaf paste take 2
times daily in
indigestion. In
cold: paste of
rhizome mixed
with honey and
tulsi leaf and
piper nigrum take
2-3 teaspoon. In
toothache rhizome
paste massage in
tooth. In
vomiting rhizome
eat raw is good.
Decoction mixed
with honey take
3-5 teaspoon
daily

Use as
spice in
curries.

i.Used in
pickel
making,
ii. Used in
curries
Used in
curries.

i. Rhizome
used in
meat and
fish
curries.
ii. Cook
with other
vegetables

i. Rhizome
used in
meat and
fish
curries.
ii. Cook
with other
vegetables



Fig: 1 Plant taxa used in the treatment of various diseases by Ahom.

A total of 32 nos. of different spices and condiments are used by
Ahom tribe of Assam. Spices and condiments being carminative
and stimulant in nature, most of them are found to be used in
treatment of digestive disorder. Fig.1 represent the number of
spices and condiments used in treatment for particular disease
and it is found that the maximum number of spices is used for the
treatment of digestive problems (20 species)  followed by
Respiratory system disorders (11 species), General metabolism(10
species), Fever(8 species), Circulatory system disorders and Pain
(5 species each), Ear and Eye ailments, (4 species), Dental and
Urogenital system disorders (3 species each), Poisonings, Skin
diseases, Muscular-skeletal system disorders/bone fracture (2
species each). Some of most commonly used plants in the treatment
various digestive system disorders Allium sativum,
Alpinia galanga, Alpinia nigra, Brassica nigra, Capsicum
frutescens, Cinnamomum verum, Coriandrum sativum,
Cuminum cyminum, Curcuma amada, Foeniculum vulgare,
Garcinia Morella, Garcinia pedunculata,
Hydrocotyle sibthorpioides, Illicium griffithii, Mentha arvensis,
Murraya koenigii, Pandanus amaryllifolius, Peperomia



pellucida, Syzygium aromaticum, Zingiber officinale.
The survey of literature reveals that there are some similar plants
which are also used as medicine by other communities of India
and the world (Ndukwu and Ben-Nwadibia, 2005, Tayade and
Patile, 2010; Bhati et al., 2013; Sharangi and Guha, 2013;
Gadebaku et al., 2014).
Conclusion:

‘Spice and condiment’ concept of the Assam peoples is built
on consideration of four aspects: taste, aroma, color, and medicinal
use. The present investigation has revealed that Local peoples are
very rich in traditional knowledge .Most ailments were treated at
a household level. Significantly, higher numbers of medicinal use
were claimed by women compared to men. The spices and
condiment plants sector at present is commercially not well
organized in both the state and needs special attention. It is urgent
for drawing up policies and strategies for conservation, cost-
effective cultivation, research and development, marketing of raw
material in order to protect, sustain and develop this sector. In
order to develop the spices and condiment plants sector across
the state, there is a need for a coherent approach linking all the
stakeholders’ viz. traditional healers, growers, collectors, traders,
manufacturers, exporters and others. Present paper opens a new
horizon for new researchers in the field of traditional healing and
ethnobotany to discover medicinal value of plant.
,
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Abstract :
Water is the most important sources of our life. Addition of

any substance to water or change in water's physical and chemical
characteristics any way which interferes with its use for legitimate
purpose. Normally water is never pure in a chemical sense. It
contains impurities of various kinds of dissolved gases, dissolved
minerals, suspended matter and microbes, polluted water however
are turbid, unpleasant, bad smelling, unfit for dringking, bathing,
washing and other purposes. Water is essential both for animal
and plant life. Ground water is the chief sources of drinking and
other activities. The present study attempts to bring and
consciousness about the drinking water quality and 42 samples
were collected from North Lakhimpur Municipality area of
Lakhimpur district to analysed the physico-chemical parameters
of ground water. The ground water samples were collected from
42 different location and analysed physic-chemical parameters
such as pH, Electrical conductivity (EC), Total dissolved solids
(TDS), Dissolved oxygen (D.O.), chemical oxygen demand



(COD) and Bio-chemical Oxygen Demand (BOD). From overall
analysis, it is observed that the water quality parameters is within
the permissible limits.
Key Words : Biochemical Oxygen Demand (BOD), parameters,
ground water, Dissolved Oxygen (DO).
I. Introduction :

Water is an important part of our environment. All living
creatures depend upon water. Water has became sessential
commodity for development of industries and agriculture. The
quality of water is now the concern of scientists in all countries of
the world. World Health Organization emphasized that water given
to people should meet high requirements of modern hygiene and it
must be free from toxic substances and pathogenic organisms.
Water balance is also causing change due to human activities like
industrial purposes. The fast increase in our industrial civilization,
the demand for water is increasing tremendously day by day. The
problems of population increase, sewage disposal, industrial waste,
radioactive waste etc have polluted water sources so much.

Pure water is a colourless or bluish green clear liquid having
no clour and no taste.

The detergents cause serious pollution in water resources as
they contain phosphates. The phosphate are responsible for growth
of algae which deplete the dissolved oxygen (D.O). When algae
die, they release their components  inorganic and organic
substances back into water body.

The distill water are highly organic in nature and high
biochemical oxygen demand (BOD) quickly removes the oxygen
from the water and unless water is diluted produce pollution in
aquatic life.

Both BOD and COD were highly values as a result of which
oxygen was mostly absent.

Water containing 0.002 mg/L give rise to bad taste in drinking
water.



The effluent is toxic to aquatic life and it contains high values
of BOD and COD, phenol, cyanide and very low value of dissolved
oxygen. The high PH values also causes toxicity in water. When
dissolved oxygen is depleted to zero, anaerobic conditions set
and bad small. At low value of dissolved oxygen fish also die.

Gnerally water containing iron, calcium, magnesium,
manganese, silica, fluoride, nitrate, phosphate, sulphates and
chlorides. When these quantities increase then they affect the
water body and cause destruction of health. Arsenic salt can
create cancer, cadmium affect kidney, barium carbonate affects
veins, heart and nerves system. If quantity of iron more than
30 mg/I cause vomiting, silver containing water cause liver and
lungs disease. Excess of fluoride cause disease fluridise.
Presence of manganese in water causes loss of memory and
eye disease. vanadium spoils the fertility of soil and create
cancer in human body, Mercury poisoning loss of vision, hearing
and instinctual ability.

In the present study an attempt has been made to access the
physico-chemical characteristics of ground water selected area of
Lakhimpur Subdivision of municipality area.
II. Materials and Methods :
2.1 Study Area :

The study area covers fourty two (42) major residential area
located in North Lakhimpur, the head office of the Lakhimpur
District. The water samples were collected from the Tube well
and tape water, in this study area and physico-chemical parameters
of municipality area of Lakhimpur District were investigated all
the water samples which is collected during the specified time.
2.2 Sample Collection :

Samples were collected in sterilized 1 litre plastic container as
per standard procedure. Water samples were collected from fourty
two different locations during periods from November to April,
2019.



Ward
No.

1

2

3

4

5

6

7

8

9

10

11

12

Sample
Number

1A-1
1A-2
1A-3
2B-1
2B-2
2B-3
3C-1
3C-2
3C-3
4D-1
4D-2
4D-3
5E-1
5E-2
5E-3
6F-1
6F-2
6F-3
7G-1
7G-2
7G-3
8H-1
8H-2
8H-3
9I-1
9I-2
9I-3

10J-1
10J-2
10J-3
11K-1
11K-2
11K-3
12L-1
12L-2
12L-3

Sampling Location

Jatia Vidalaya
Mid Town Hospital
St. Mary's Hospital
Choudhury Nursing Home
Nakari L.P. School
Uttar Nakari L.P. School
Govt. Boys H.S. School
Panindra Vidyalaya
N.C. Das Nursing Home
Academy H.S. School
Ahuchaul Gaon L.P. School
MadhabRam Gogoi L.P. School
Chetia Gaon L.P. School
Gogoi Enterprise
Radhala L.P. School
N.L. Girl's H.S. School
Old  Civil Hospital
Commerce College
Veterinary Hospital
Puja Hospital
State Bank of India
Gani Hazarika Market
Genious Academy
Saibaba L.P. School
Rajib Hotel
Mitali Hotel
Bazar Patti L.P. School
Kali Mandir
Gopi Nagar L.P. School
Bhowal Company
Hira House
Electricity Office
Surijya Cinema Hall
Ajij Boruah H.S. School
IBM Academy
Hotel Ma-Lakhi

Source

Tape Water
Tape Water
Tape Water
Tape Water
Tube Well
Tape Water
Tape Water
Tape Water
Tape Water
Tape Water
Tube Well
Tape Water
Tape Water
Tape Water
Tape Water
Tape Water
Tape Water
Tape Water
Tape Water
Tape Water
Tape Water
Tube Well
Tape Water
Tape Water
Tube Well
Tape Water
Tape Water
Tape Water
Tape Water
Tape Water
Tape Water
Tape Water
Tape Water
Tube Well
Tape Water
Tape Water

Table No. 1: The Sampling Location are given in the table



13

14

13M-1
13M-2
13M-3
14N-1
14N-2
14N-3

Gohose Hotel
Harada Hotel
Hotel Rodali
North Lakhimpur College
Royal Treat Nursing Home
Agriculture Office

Tape Water
Tape Water
Tape Water
Tube Well
Tape Water
Tape Water

2.3 Method and Methodology:
Water samples have been collected during the monsoon season

at different locations of municipality area of Lakhimpur District.
The pH was measured in the field at the time of sample collection
by using pocket digital pH meter. The other parameters electrical
conductivity, Total dissolved solids, dissolved oxygen, total
biochemical oxygen demand in the laboratory using standard
procedure by APHA (4)
III. Results and Discussion :

The various physio-chemical characteristics were analysed for
ground water from fourty two (42) different sampling stations.
The result were summarized in table 2.
Table 2 : Values of physio-chemical characteristics of ground water
: Sl.

No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Sample No.

1A-1
1A-2
1A-3
2B-1
2B-2
2B-3
3C-1
3C-2
3C-3
4D-1
4D-2
4D-3
5E-1
5E-2
5E-3

pH

6.8
6.4
6.6
6.8
6.5
6.5
6.9
6.6
6.4
7.1
7.1
7.2
7.5
6.8
7.5

EC

1.92
0.75
0.69
1.35
1.5
1.67
1.68
1.4
1.97
1.48
2.03
1.54
1.56
1.85
1.64

TDS

1100
1010
1240
1250
900
950
980
350
300
340
330
350
1080
480
600

DO
mg/L
7.2
7.3
7.4
7.3
7

7.1
6.4
7.3
6.6
6.4
7

7.4
6.2
7.1
6.2

CDO
mg/L

30
20
35
28
32
20
50
50
20
25
37
35
38
22
45

BOD
mg/L
3.4
3.6
4.5
3.8
3.2
3

8.5
8
3

3.2
8

7.5
7

6.8
5.9



16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

6F-1
6F-2
6F-3
7G-1
7G-2
7G-3
8H-1
8H-2
8H-3
9I-1
9I-2
9I-3

10J-1
10J-2
10J-3
11K-1
11K-2
11K-3
12L-1
12L-2
12L-3
13M-1
13M-2
13M-3
14N-1
14N-2
14N-3

6.6
6.9
7.0
7.4
7.3
6.9
6.6
6.9
6.8
6.6
6.7
6.8
6.7
6.8
6.6
6.7
6.9
7.0
7.2
6.9
6.6
6.5
6.5
7.2
7.3
7.0
6.9

0.75
0.85
1.87
1.64
1.56
1.93
1.87
1.56
1.64
1.45
1.75
1.8
1.4
1.92
1.45
0.75
1.56
1.57
1.64
1.85
1.84
1.4
2.31
1.45
1.47
2.32
1.46

450
260
580
500
550
460
470
510
380
370
480
1050
690
1030
680
700
480
310
540
360
740
600
340
200
350
400
460

6.4
6.7
6.5
7

7.4
7.5
7.3
7.4
7.1
6

6.6
7.2
7.4
7.3
7.5
7.0
6.2
6.5
6.8
6.0
6.3
6.4
7.3
7.4
7.5
7.6
7.0

40
25
20
22
23
24
20
34
36
21
44
40
20
55
35
28
22
50
20
20
30
50
20
22
25
45
30

6.5
4.5
3.2
3.5
3

3.6
3

6.9
6.9
3

4.0
3.9
3

4.6
3.4
3.6
3.8
3.2
3.0
4.5
4.8
3.4
4.6
8.4
8.7
8.1
8.0

PH: The value of the hydrogen ion concentration in water, indicates
that whether the water is acidic or alkaline. In our present study all
ground water sample have pH value 6.4-7.4. The standard value
of pH for drinking water prescribed by World Health Organization
(WHO) is 7.0-8.5. All sampling station were found to have pH
value within this limit range.
Electrical Conductivity (EC) :

Electrical Conductivity is the measured of the ability of water
of conduct electrical current. Electrical Conductivity (EC) is the
measure of the ease of which an electric charge of heat can pass



through material. A conductor is a material which gives very little
resistance to the flow of an electric current or thermal energy.
Higher conductivity value indicates that pure water is not a good
conductor of electrictity. The electrical current is transported by
the ions in solution, the conductivity increases as the concentration
of ions increases. The conductivity of water refers to the ability of
water to conduct on electrical current. The reasons that the
conductivity of water is important because it can tell us how much
dicssolved substances, chemicals and minerals are present in water.
Biochemical Oxygen Demand (BOD) :

The biochemical oxygen demand (BOD) gives the measure
of organic pollution. This represent the amount of oxygen required
for oxidation of the organic compounds present in the water. Water
samples with a BOD of less than 3PPm can be considered to be
unpolluted while samples having  BOD values greater than 4PPm
are considered to be polluted.

The decomposition of organic impurities in presence of bacteria
during their respiratory and metabolic activities. This depletion of
oxygen is considered as a measure of the strength of water.

Organic + Oxygen– CO2 + H2O; all organic constituents of
sewage degrade under aerobic conditions.

For drinking water BOD has to be loss than 5mg/I and for
treated waste water to be disposed of in the water bodies it is 30
mg/L; 100 mg/L of treated waste water is discharged into the
sewerage system in India.

BOD may be defined as number of milligrams of 2 mg required
for decomposition of one litre of waste water by decomposing
micro organism (bacteria). According to central pollution control
board, limit of BOD prescribed is < 30 PPm for 3 days at 270C.

In general maximum allowable concentration for direct
environmental waste water discharge fall around 10 mg/L. BOD
and maximum allowable concentrations for discharge fall around
10 mg/I. BOD and maximum allowable concentrations for



discharge to sewer system around 200 mg/I BOD.
The greater the BOD the more rapidly oxygen is depleted in

the stream. This means less oxygen is available to higher forms of
aquatic life. The consequences of high BOD are the same as these
for low dissolved oxygen, aquatic organisms become stressed.
Permissible limits for various parameters for drinking water can
be found in Indian standard for drinking BOD < 30 mg/I and
COD < 250 mg/I.

In the present study BOD values were from 3.0 to 8 mg/I,
which is indicates that the organic lead not exceed the limits of
WHO.
DISSOLVED OXYGEN (D.O.)

The organic compound usually get oxidised in the aquatic
medium depleted its dissolved oxygen content. Dissolved oxygen
(DO) is essential for the survival of aquatic plant and animal life.
The desirable content of dissolved oxygen is 4-6 PPm. The
decrease in the dissolved oxygen value indicates the extent of
pollution. The organic pollutions are converted to carbon dioxide
C+O2=Co2.

The low value of dissolved oxygen affect the portability of
water and can cause killing of fish and other animals of sea kingdom.
The dissolved oxygen (DO) also suggests whether the processes
under going a change are aerobic or anerobic. A good water should
have solubility of oxygen about 15 mg/I at 00 C and 7 mg/I at
300C.

Dissolved oxygen (DO) is an essential requirement of aquatic
life i.e. plant, animal population in any water body. Optimum DO
in natural water is 4-6 PPm.

As per WHO standard DO value of 5 mg/I is ideal and in the
present sampling locations it was found to be between 6.0-7.6
mg/I.

Dissolved oxygen is one of the main parameter which influences
the water quality and is important to all aquatic organisms. It reflects



the physical and biological process taking place in the water body.
The DO is the amount of oxygen in milligrams present in one litre
of water sample.
TOTAL DISSOLVED SOLID (TDS)

TDS is measure of the dissolved combined content of all
inorganic and organic substances present in a liquid in molecular,
lonized, or micro-granular suspended form. TDS concentration
are often reported in parts per million. Water TDS concentrations
can be determined using a digital meter.

Dissolved solid refer to any minerals, salts, metals, cations or
anions dissolved in water. TDS comprise inorganic salts (Calcium,
magnesium, potassium, sodium, bicarbonates, chlorides and
sulphates) and some small amounts of organic matter that are
dissolved in water. TDS in water is due to presence of all inorganic
and organic substances. Water lacking in TDS is more corrosive,
and can leach harmful metals such as lead or copper from plumbing
pipes and hardware. People who drink water with low level of
TDS often complain the water has a flat, pleasant taste. Drinking
water moderate amounts of TDS may be the best water of all.

Water is not acceptable for drinking. According to BIS Bureau
of Indian standard the upper limit of TDS level in water is 500 ppm.
The TDS level recommended by WHO, however is 300 ppm.

In our present study the TDS value for all the ground water
samples were well within the permissible limit 1500 mg/I.

The total dissolved solid in ground water samples collected
from the study area ranged from (200-1250 mg/I). The desirable
limit of TDS 500 mg/I and maximum allowable limit is 1500 mg/I.
In ground water containing more than 500 mg/I of TDS is not
considered desirable for drinking water. The high percentage of
TDS value indicates the alkalinity nature of water.
CHEMICAL OXYGEN DEMAND (COD)

The high level of chemical oxygen demand (COD) indicates
the presence of all forms of organic matter such as biodegradable



and non-biodegradable organic matter and influence in the pollution
of water. It is measure of amount of oxygen consumed during
oxidation of organic matter. The chemical oxygen demand (COD)
is a measure of water and waste water quality. The COD is the
amount of oxygen consumed to chemically oxidize organic matter
contaminants to inorganic and product. The COD test require 2-
3 hours, while the biochemical (or Biological) oxygen Demand
(BOD) test require 5 days.

The municipal waste cause viral deseases and viral diarrhoea.
Unsafe waer is responsible for tape warms, hook warms and

thread warm.
All the sampling locations were found to have from 22-55

mg/I of COD.
Conclusion :

The present study in water quality parameters are well within
the permissible limit. The values of pH, BOD, COD, DO, TDS
values are also within the desirable limit and indicates that the less
contaminants of waste in the municipality areas. In the above
observation suggested that to monitor of the ground water of North
Lakhimpur municipality area water quality periodically to present
further contamination.
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1. Introduction
Let G be a finite, simple and undirected graph with vertex

set V(G) and edge set E(G). Let |V (G)|=n and |E(G)|=m. Let A=[aij]
is a adjacency matrix of a graph G with vertices v1,v2,v3 ···vn such
that A(G) = [aij] = 1 if vi is adjacent to vj and equal to 0 otherwise.
The characteristic polynomial of the adjacency matrix A(G) is det(λI
-A(G)), where I is the unit matrix of order n and is denoted by
P(G;λ).The eigen values of the graph is defined as the eigen values
of adjacency matrix A(G); so, they are just root of the equation
P(G;λ) = 0.Since A(G) is real symmetric .Therefore all roots are
reals .i.e. its eigen values are real. Denote them λ1, λ2,.....λn The
set of eigen values of the graph with their multiplicities is known as
spectrum [2] of the graph and it is denoted by



Since A(G) is symmetric therefore eigenvalues are in non-increasing
order λ1 e” λ2 e” ··· e” λn . The largest eigen value λ1 is called
spectral radius or index of G . Some well-known results on eigen
values of adjacency matrix of graph G are the following

(1)

(2)

Let D(G) = diag(d1,d2,··· ,dn) be the diagonal matrix of graph G
where di = deg(vi), for all i = 1,2,3,··· ,n. Then Laplacian matrix of
G can be expressed as

L(G) = D(G) - A(G) (3)

The Laplacian matrix is real, symmetric and positive semi-
definite. Therefore, eigen values are non-negative real numbers.
Let µ1,µ2,···µn be the eigenvalues of L(G). Then

(4)

One of the chemical applications of spectral graph theory is
graph energy. Ivan Gutman in 1978, proposed [6] a mathematical
definition of energy of graphs as shown in equation (5) that the
energy of the graph is sum of the absolute values of the eigen
values of a graph G and is denoted by E(G), that is

(5)

= 0



Equation (5) is the graph spectrum-based quantity.

Since µ1,µ2,···µn be the eigenvalues of L(G) then Laplacian
energy of L(G) is denoted by LE(G) and defined by Gutman [8] as

(6)

The Laplacian energy can also be represented as below

(7)

where .

Note that if µ1,µ2,···µn be the eigenvalues of L(G) .Then
are the eigenvalues of

(8)

where In be the unit matrix of order n.

Similarly, if  be the eigenvalues of L+(G) then it can
be easily shown that
                                                        (9)

Also if  be the eigenvalues of L+(G) then signless
Laplacian energy[1] is defined as

(10)

The application of Laplacian energy and signless Laplacian energy
are not only on organic chemistry [7] but also to image processing
and information theory [12].



2 Preliminaries
Some of the basic properties of energy and Laplacian energy are
discussed here

Lemma 2.1 Let A and B be two real symmetric matrices of order
n .Then for 1 d” k d” n,

Proposition 2.1 The spectrum of adjacency matrix A(G),the
Laplacian matrix L(G) consist entirely of real number

Proposition 2.2 The eigenvalues of A(Kn) is -1 with multiplicity
n “ 1 and n “ 1, the eigen values of L(Kn) are n with multiplicity
n “ 1 and 0

Theorem 2.1 The Laplacian matrix of a graph has only non-
negative eigenvalues and 0 is always an eigen values. If G is
connected, then the multiplicity of 0 as an eigen values of L(G)
is 1

Theorem 2.2 Let G be regular graph where all vertices have
degree d . If λ1, λ2,...λn eigenvalues of adjacency matrix of G
then eigen values of Laplacian matrix are d “ λ1, d “ λ2,..d “ λn

Lemma 2.2 Let µ1, µ2,···µn be the eigenvalues of L(G) of a
graph G , then

where M1 is called first Zagreb index of graph G.



Corollary 2.1 If µ1,µ2,··· ,µn be the Laplacian eigenvalues of
a graph G with n vertices and m edges, then

Proof: We have

Lemma 2.3 Let G be a graph and let σ(1 ≤   σ ≤   n) be the
largest positive integer such that

where

Definition 2.1 Strongly regular graph: A strongly regular
graph(srg) with parameters (n,k,λ,µ) is a graph of n vertices
which is regular with degree k and has following properties:

1. Any two adjacent vertices have exactly λ common
neighbours

2. Any two non-adjacent vertices have exactly have µ
common neighbours



3 Hyperenergetic, Non-hyperenergetic
,Borderenergetic and Equienergetic graphs

In 1978 Ivan Gutman conjectured that the complete graph Kn has
maximum energy.i.e.

E(G) ≤ E(Kn) ≤ 2(n − 1) 
But that was not true. There are graphs whose energy is larger
than the energy of Kn. This gives the concepts of hyperenergetic
graphs. If E(G) > 2(n - 1) then the graph is called hyperenergetic
graphs and if E(G) < 2(n - 1) the graph is called non-hyperenergetic
graphs. A non-complete graph whose energy is equal to 2n(n-1) is
called border energetic graphs. Two graphs G1 and G2 are said to
be equienergetic if E(G1) = E(G2). The co-spectral graph is
obviously equienergetic.
4. Bounds for energy
Some of the important lower and upper bounds of energy are
discussed below

Theorem 4.1 Let G be a graph with n vertices and m edges.
Then,

Theorem 4.2 For a graph G with m edges

2√𝑚 ≤ E(G) ≤ 2m 
Theorem 4.3 [9] Let G be a graph. If 2m e ≥   n, then,



Equality holds iff G consists of  copies of K2 or G ∼= Kn   or G is
non-complete strongly regular graph with nontrivial
eigenvalues both having absolute values equal to

Theorem 4.4 [9] Let G be a graph. If 2m ≥ n , then,

Equality holds iff at least one of the following statements holds

1. n = 2m and G ∼= mK2 

2. n = 2t,m = t2 and G ∼= Kt,t and 
√  

3. n = 2ν,2 m < n < 2m and G is incident graph of a symmetric 2 − (ν,k,λ) design with 
K ≅ 2m/n and λ = k(k − 1)/(ν − 1) 

Theorem 4.5 [17] If G is a graph and M1(G), a Zagreb index
, then

Equality holds iff G consists of  copies of K2 or G ≡ Kn   or G is
non-complete strongly regular graph with nontrivial
eigenvalues both having absolute values equal toඥ(2𝑚 − (2𝑚/𝑛)2)/(𝑛 − 1) 



Theorem 4.6 [9] Let G be a graph of n vertices. Then

with equality holds iff G is strongly regular graph with
parameters

5. Bounds for Laplacian energy
Some of the important lower and upper bounds of Laplacian energy
are discussed below.

Zhou [18] gave the following lower bound of Laplacian energy

(11)

with equality holds iff G is isomorphic to regular complete K-partite
graph (1 ≤ k ≤ n ).

Gutman et al.[8] obtained the following lower bounds of Laplacian
energy

(12)

with equality iff G is isomorphic to complete bipartite graph Kn/2,n/2.

Das and mojjalal [4] presented the following lower bounds in terms
of maximum degree  of connected graph G

(13)

with equality holds iff G ≡ K1,n−1 
So et.al[14] gives a lower bound for bipartite graph as given
below

1 ≤ k ≤ n 

𝐿𝐸(𝐺) ≥ 2 ൬Δ + 1 − 2𝑚𝑛 ൰ 



(14)

Das and Mojjalal [3] obtains a theorem as given below:

Theorem 5.1 Let G be a connected graph of order n with m
edges, Then

In [8] Gutman et al. obtanied the following upper bounds

(15)

(16)

(17)

Das and mojjalal [3] obtained the following theorems on upper
bounds in terms of )  and maximum degree  of graph G

+ 2 (18)

Also, if G is bipartite,then

(19)

where

6. Relation between E(G) and LE(G)
For some classes of non-regular graphs say, C6 ∪ K2 , the relation
E(G) = LE(G) holds.



For complete bipartite graph Kp,q,Ka ∪ Kb   graphs, the graphs Kbp(k)
obtained by deleting edges from the complete graph Kn, and Kcn(k)
obtained by deleting the  edges of a complete graph Kk from
complete graph Kn,the extremal Hakimi graph (Hn) and
Coalescence of Kn •Kn, the relation LE(G)  ≥   E(G) holds .
Therefore Gutman et. al [7] formulate the given conjecture.

A conjecture is given by Gutman [7] that LE(G)  ≥   E(G) for
all graphs.

But Stevanovic et al.[16] disproved the inequality by giving single
counter example for infinite family of graphs G, namely G ≅KKn   for
which n  ≥   8 , the reverse inequality holds. Liu and Liu [10] also
gives the counterexample of the above conjecture.

Later it is proven [13, 15] that LE(G)  ≥   E(G) holds for all bipartite
graphs by using Ky-Fan theorem. Here we reported

For any square matrix M of order n. if si(M),i = 1,2,··· ,n be its
singular values and xi(M),i = 1,2··· ,n be its eigen values. Then
si(m) = |xi(m)| for i = 1,2,··· ,n Nikiforov[11] obtained that the energy
of graph G is equal to the sum of the singular values of its adjacency
matrix A(G).

Theorem 6.1 The Ky-Fan Theorem
Let A, B and C be square matrices of order n , such that

A + B = C., Then

Equality holds iff there exists an orthogonal matrix P, such
that PA and PB are both positive semi-definite.

෍ 𝑛
𝑖=1 𝑠𝑖(𝐴) +෍  𝑛

𝑖=1 𝑠𝑖(𝐵) ≥෍  𝑛
𝑖=1 𝑠𝑖(𝐶) 



Theorem 6.2 For a graph G with vertex degrees d1,d2,··· ,dn

and average vertex degree ,

Proof: We rewrite equation 8 in below matrix form,

Now applying Ky-Fan theorem 6.1 in above by keeping mind
equation 8 we get,

gives the results.

W.So et.al[15] proved the conjecture is true for all bipartite
graphs.

Theorem 6.3 If G is bipartite graph then also LE(G)  ≥   E(G)

Proof: Subtracting equation (3) from (5)

L+(G) - L(G) = 2A(G)

Rewritten above as

(20)

As per theorem (9) L+(G) and L(G) has same spectra so



Applying Ky-Fan theorem in equation (17) we have

LE(G) ≥   E(G)

Using Ky Fan So et al.[14] are also given the relation between
energy and Laplacian energy in bipartite graphs as

(21)

Du.et al [5] proved that the conjecture given by Gutman is true for
almost all graphs. Open Problem (LE(G)  ≥   E(G)) or (LE(G) ≤  E(G))

 Still, clear characterizing of all graphs for which inequality holds or
not is not an easy task, still it is an open problem.
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Abstract
Assam has experienced huge and prolonged migration before

independence of the country. It is not a new phenomenon in Assam.
Migration is an ongoing old historical phenomenon in Assam and
it continues in near future. The availability of natural resources of
Assam has been the centre of attraction amongst the migrants
especially for their growth and sustainability in all spheres of their
life.Since, pre-historic period, Assam shares international
boundaries with Bangladesh and Bhutan and close proximity with
China, Myanmar and Nepal which facilitate international migration
in the region. The very common idea behind migration is in search
of better job opportunities and secure source of livelihood. The
process of migration contributes significant change in the
demographic structure of the state.Due to the constant flow of



migration both internally and externally and other nature of
outmigration, the issues of migration become more severe to
manage at cultural, economic, political and social level which almost
created various problems like serious identity threat to the
indigenous people of Assam,continuous ethnic conflict, political
unrest and unemployment problems in Assam. But at the same
time migrant population can be seen acting as a catalyst for trade
and commerce to bring development and reopen the traditional
trade routes of Assam and the entire Northeastern region of India
to the adjoining and neighboring countries.
Keywords

Migration, Emigration, Immigration, Livelihood, Territory.
Introduction :

In general, the term “migration” refers to the physical
movement of human being from one place to another. In fact, it is
not a recent phenomenon it has been a crucial part to human
societies, cultures and civilization since its very beginning
irrespective of the countries and continents of the world. No
doubt,the process of migration in modern times has accelerated
rapidly owing to increasing conveniences of movement and
expanding communication.During the colonial rule of British the
influx of large scale immigration started in Assam. The British
Government encouraged the tea gardens workers to live in Assam.
The flow of illegal migrant has been increased to 10 million in
Assam during the Bangladesh War in the year 1971.This posed a
serious identity crisis to the indigenous people of Assam. As a
result, The Assam agitation or Assam movement started from 1979
and ended in the year 1985 against the illegal immigration. The
leaders of Assam movement were demanding the identification
and deportation of illegal immigrants from Assam. Finally, the Assam
Accord was signed in 1985. As per the clause 6th of Assam
Accord, it envisages Constitution, Legislative and Administrative
measure to safeguard, protect and promote the cultural, social,



linguistic identity and heritage of the Assamese people.
Tyes of Migration :

The process of migration is very dynamic and it has been taking
place very long and at all times and in various circumstances such
as on the basis of region, nation, tribes, class, individual and so
on.On the basis of geo-political ground, migration can be in search
of employment opportunities either external or international [among
nations] or internal [within the country].Again, depending upon
the direction of international movement migration is differentiated
into immigration [movement from foreign to native country] and
emigration [movement from origin to designation country]. The
census operation in India classified internal migration into three
categories: Inter State [from different state] Inter District [from
different district] Intra District [within the same district but from
other places]. Further, migration can be categorized as forced,
voluntary, permanent or temporary depending on the nature of
movement. The flow pattern of migrants differentiate migration
into urban to urban, rural to urban, rural to rural and urban to
rural.
BRIEF HISTORICAL PERSPECTIVE OF MIGRATION

IN ASSAM
Immigration during Pre-British Rule

At an early stage, Austro-Mongoloid and Mongoloid people
came to Assam. Simultaneously from Northern and Eastern India,
Aryan people came to this region. Sukapha established the Ahom
dynasty in Assam. He came to Assam after crossing the Patkai
Mountains. Therefore, all groups of people inhabiting in Assam
have come from different places and at different times.
Immigration during British Rule
Yandaboo Treaty was signed between the British and the Burmese
in the year 1926. As such Assam came under the British rule.
Since the British developed tea industry in Assam therefore they
encouraged large scale immigration into Assam to work as labourers



in the tea industry. They mostly imported labour from Bihar and
other provinces. The Assamese people residing in upper Assam
opted for one crop in one year under cultivation were not all interested
in working as labourers in tea garden neither in expanding their
cultivation to meet the additional food requirement of large-scale
labour population employed in tea gardens. As a result, the British
encouraged Bengali Muslim peasants from Bangladesh to move into
lower Assam for putting virgin land under cultivation.
Immigration during partition
In the year 1947, Bengal was partitioned into the Indian state of
West Bengal and the Pakistan province of East Bengal. Most of
the East Bengali came and settled in parts of Kolkata. Later, on a
number of people moved to Barak valley of Assam and Tripura.
Immigration during Bangladesh War
In the year 1971, East Pakistan became an independent country
and it was replaced as Bangladesh. Around 10 million Bengali
refugees entered India during Bangladesh War. After Bangladesh
War only 1.5 million may have returned and remaining refugees
inhabiting in India never went back to Bangladesh.
Migrants from Nepal
In the beginning of 19thCentury, a large number of Nepalese people
migrated to Assam. They mainly occupied wasteland and char
land. They were mainly involved in dairy activities. Initially they
started to live in the districts of Darrang, Kamrup, and Lakhimpur
districts of Assam.
MIGRATION FROM OTHER STATES
People from Punjab and Rajasthan migrated to Assam and most
of them were involved in profession such as traders and artisans.
Marwari people played an important role in changing the trade
system in Assam.
PROBLEMS OF MIGRATION
1] Land Pressure

The long-term pressure of illegal migration creates great threat



to the availability of land holdings in Assam. By the year 2045, it
may be possible that the number of immigrants will outnumber the
indigenous population and even reduced them to minority. The
fear is twofold in nature. Firstly, with the rapid expansion of migrant
population it has resulted into inadequacy of land. Secondly,
ignorance and lack of governance vigilance against illegal immigrants
has resulted in illegal occupation of Govt. land, forest reserves,
grazing fields, increasing land encroachments etc.
2] Change in Demographic Pattern

The continuous flow of migrant population has changed the
demographic pattern of Assam. During 1901 and 2001 when the
population of India grew by 33.1%, Assam is the only Indian state
that witnessed the highest population growth of 71%. The main
reason behind huge difference in growth rates has been large scale
migration of people from densely populated neighboring countries.
This process had adverse effects on the delicate ethnic balance
with the indigenous population leading to cultural, social and ethnic
unrest followed by various politically motivated movements having
short- and long-term effects on the economy of Assam.
3] Ethnic Conflict

The massive influx of migrants from the neighboring countries
of Bangladesh, Burma and Nepal has resulted in rapid growth of
population and subsequent competition for resources and jobs in
the state. Simultaneously, this has spurred ethnic conflicts over
land and political economy.
4] Women Abuse

Across the globe women can be seen migrating due to various
reasons. Women abuse is a problem emerging in the state.
Historically, women have migrated for marriage or family
reunification. However, in modern times the ways in which women
migrate are for reason of economics and labour. In the past, women
experienced discrimination and unequal access to opportunities
and services across the globe because of their gender.



5] Women and Child Trafficking
Within the last two decades, the subject of human trafficking

within countries or across international borders has received due
attention. The problem of human trafficking is a serious problem
in Assam. The most common trafficking from Assam is Bihar, Delhi,
Chennai, Haryana, Punjab, and Siliguri. The Indo-Bhutan borders
includes districts such as Baksa, Chirang, Kokrajhar, Mongoldoi,
Udalguri and Barak valley are most vulnerable for trafficking.
6] Famine

Famine or food insecurity is another important factor influencing
migration worldwide. Lack of sufficient food or price hike has
compelled migrants to move to Assam in the hope of food
availability and job purposes. Further financial and environmental
problems reduce availability of food and increases food cost in an
area. Again, at the same time migration in an area affects food
availability if proper management is not taken care of.
7] Unemployment

Over the decades the percentage of unemployment in Assam
has shown a rapid trend. Unemployment is another important cause
of migration. Lack of job opportunities and a secure source of
livelihood is the reason behind movement of people from their
native hometown to destination area. In case of immigration while
the immigrants are affected by unemployment in their native and
move to new areas, they even create unemployment in the host
area as well.
8] Brain Drain

The departure of most efficient and highly skilled people is a
major loss to the sending region in terms of key profession, fiscal
stock and productivity. Efficient and highly educated youths from
Assam is currently out-migrated for livelihood in various sectors
to different parts of India and abroad resulting in brain drain from
the region.



9] Loss of Tax Contribution
As most of the migrants belong to the economically weaker

section of the society.Therefore, most of their economic activities
do not get much emphasis for tax collection from their income. As
a result, there is huge loss of tax collection from them which may
have been contributed to the economic development of the state
or economy.
10] Increase in Organized Crimes

The number of organized crimes has shown a steady rise in
Assam. The influx of migrants has accelerated the number of
organized crimes mainly in the fields of drug trafficking, money
laundering, terrorism and illegal immigration rackets. The smuggling
of migrants is a global concern thereby affecting large number of
states and countries.

PROSPECTS OF MIGRATION
1] Geographical advantages

It is observed that bilateral treaties and agreements accepting
citizens of other nation improve foreign relations and standing in
the international community. Countries with more geographical
proximity may have more migrants between them and are benefited
due to migration. Further geographical similarities between two
areas always facilitate more migration.
2] Cultural and Linguistic diversity advantages

Migration of different culture from different region has always
leads to the development of new cultural and linguistic diversity. In
such societies, a rich mixture of traditions developed wheredifferent
cultures and languages get scope to flourish.
3] Economic Advantage

Acceptance of migration helps in the generation of wealth and
employment in the economy as well as overseas. Further it helps
in the creation of extra tax revenue for government which plays an
important role in development of the society.



4] Educational advantage
During 1985 after the settlement of Anti-foreigner’s movement

by the Assam Accord, the Government of India provided for the
deportation of the illegalimmigrants who arrived in Assam after
1971 and approved certain important measures of socioeconomic
development like setting up of an Indian Institute of Technology
(IIT) atGuwahati, a Central University at Tezpur etc. were
established which resulted when the people of Assam agitated the
people against the problems of migration.
5] Industrial advantage

The Petroleum refinery in Numaligarh in Golaghat district of
Assam was established in the year 1985 which was the result of
Assam Accord originated from the problem of migration.

 Many other small industries get benefited due to migrant
labourer with cheap wages and in
larger quantities.
6] Supply of Unskilled Workers advantage

Since most of the unskilled immigrant workers are less
educated, they occupy low-paying, low-skill jobs. As a result of
their contributions, the overall economybecomes stronger and the
wage level and standard of living of most nativeworkers is higher
than would exist if they were not present. In particular, the
highconcentration of undocumented workers in the agricultural
industry keeps foodprices relatively low.
7] Younger Workforce Advantage

As most of the immigrants are young adult and even children
tend to be younger than native workforce therefore it has the
advantage of greater potentialities for enhancing productivity in
any sector. As a result, continued or greater immigration willchange
the ratio of young and old workforce of an area which will have
advantagein developing the economy at a faster rate.
8] Advantage of skilled workers in needed sectors

Immigrants who arrive under the “employment preference”



category are generally skilled in their respective fields and often
are employed in occupations which are important for societal
development like in engineering and medical field.
CONCLUSION

Thus, from the above it can be concluded that how migration
act as a catalyst for trade andcommerce to bring development
and reopen the traditional trade routes of Assam andthe entire
Northeastern region of India to the adjoining and neighboring
countries. For momentum in trade Assam must aim for regional
cooperation in trade sector along with development of socio-cultural
ties. Since Assam has multi lingual socio-cultural diversity having
many ancestral links, developed through migration, with the
surrounding geo-political arena. Hence, urgent and immediate
enforcement of the rules has become necessary to encourage local
industry, agro-processing, horticulture, textiles, etc. which in turn
must be encouraged through the employment expansion through
migrant workers, particularly through skilled workers.
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Longitudinal Variation of ion temperature
of topside ionosphere over Indian low latitudes
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1.Introduction:
The atmosphere of a planet is the gaseous envelop that

surrounds the planet and protects it from the Sun’s extreme radiation.
The Earth’s atmosphere may be subdivided into the lower
atmosphere (troposphere), middle atmosphere (stratosphere and
mesosphere) and upper atmosphere (ionosphere and thermosphere).
The solar radiations in the wavelength range of extreme ultra violate
(EUV) and X-rays ionize the upper atmosphere mainly at low and
equatorial latitudes. This process is known as the photoionization.
At high latitudes in addition to photoionization, the collisional
ionization due to particle precipitation from the magnetosphere is
another source of ionization. The ionosphere is a part of the upper
atmosphere where there are enough electrons and ions to effectively
interact with electromagnetic fields. The existence of a conducting
layer in the upper atmosphere was first inferred by Balfour Stewart
based on the observed daily changes in the geomagnetic field. In
1889 Schuster demonstrated the presence of an electric current
flowing overhead. On Dec 12, 1901 Marconi transmitted radio
waves across the Atlantic. The very discovery of the ionosphere
came from this radio wave observations and the recognition that
only a reflecting layer composed of electrons and positive ions could



explain the characteristics of the data. Kennelley and Heaviside in
1902 independently invoked that an overhead conducting layer is
present which is responsible for transmitting the radio wave.
Kennelley placed the layer at 80 km, much higher than thought by
Stewart and Schuster and it was called the Kennelley- Heaviside
layer. Direct evidence of the existence of the Kennelley- Heaviside
layer was obtained by comparing the fading characteristics of signals
received on two types of directional antennas by Appleton and
Barnett (1925) and called E layer by Appleton.  It plays an important
role in atmospheric electricity and forms the inner edge of the
magnetosphere.  The most important property of ionosphere is its
ability to reflect under suitable conditions the long medium and short
waves used for broadcasting and radio communications.

The ionosphere has no upper boundary but merges into the
Heliosphere. Above the Mesopause, the temperature increases to
above 1000oK. This region is termed as Thermosphere. The shorter
ultraviolet radiations are absorbed in the thermosphere and are
responsible for the high temperatures existing there.  At heights of
about 80 km in the thermosphere, the atmosphere is so thin that
free electrons can exist for a short period of time before they are
captured by a nearby positive ion. So the atmospheric constituents
at this height are in the plasma state due to absorption of solar
radiation. In addition to the photo ionization process another source
of ionization is the collisional ionization due to particle precipitation
from the magnetosphere in particular in the high latitude regions.
The strength and form of the magnetospheric effect is primarily
determined by the solar wind dynamic pressure, and the orientation
of the Inter-planetary Magnetic Field (IMF). The neutral densities
in the lower thermosphere is effected by gravity waves and tides
propagated from the stratosphere. These variations also affect the
plasma densities of the ionosphere. So, different external driving
mechanisms and their relations to the ionospheric parameters are
studied to determine the global distribution of plasma densities,
temperature and drifts.

The ionosphere is vertically stratified in to D, E and F layers
depending on the different physical processes and different



dominating ions. In the D and E regions the main ions are O2
+, N+

2,
NO+ and dominant by photochemistry. The ionization is caused
mainly by the UV and X-rays in the D region and solar radiation of
EUV wavelength is responsible for E region.  The F layer is usually
subdivided into three layers. The lowest region (F1) is produced by
photoionization and loss process take place by recombination with
electrons. The next layer is the F2 layer where maximum electron
density occurs. The uppermost part of the ionosphere above F2
layer is usually termed as topside ionosphere where ionization is
dominant by diffusion. These processes occur during the daytime
that is in the sunlit side of the earth. During nighttime, ionization
occurs in the E region only due to the resonantly scattered sunlight
and star light.

The ionosphere shows significant variations with time of the
day, latitude, longitude, altitude, seasons, solar activity, geomagnetic
activity and eclipses. Owing to the geometry of the earth’s dipolar
magnetic field lines a distinctive latitudinal characteristics is found
in the ionosphere. So the ionosphere is classified into three latitude
regions, low (equatorial), middle and high (auroral) latitude regions.
Each latitudinal region is controlled by different physical processes.
In this chapter I am going to discuss some spatial and temporal
variations of ion temperature observed over Indian low latitude
topside ionosphere.
2. The equatorial and low latitude ionosphere:

The equatorial and low latitude ionosphere has been the venue
of many ground and space based experiments as it has many unique
features which are not found elsewhere. The ionospheric electric
field plays a dominant role in low-latitude electrodynamics. The
effect of neutral winds together with diurnal and semi-diurnal tidal
components in the atmosphere causes currents at an altitude of
100 to 130 km, which is known as the Sq current system in the E
region. This current system results in an eastward electric field at
low latitudes. In the equatorial E-region the east-west electric field
drives the equatorial electrojet which is a narrowband of enhanced
eastward current flowing in 100 to 120 km altitude region within ±
3o latitude of magnetic equator during daytime. During the daytime



one of the most prominent features seen at the equatorial low latitude
ionosphere, is the Equatorial Ionization Anomaly (EIA) or the
Appleton anomaly. It is distinguished as a depression in plasma
density or trough at the geomagnetic equator and two peaks at
about ±10o to ±15o magnetic latitudes. The EIA is formed as a
consequence of E×B upward plasma drifts associated with the
eastward electric field (E) and a northward horizontal magnetic
field (B). As the plasma is lifted to greater heights, it diffuses
downward along the geomagnetic field lines due to the gravitational
force and plasma pressure gradient. And this results in ionization
enhancements on both sides of the magnetic equator. This physical
phenomenon is generally termed as the    plasma fountain. The
fountain rises to several hundred kilometers at the magnetic equator
and the crests become weaker with increasing altitudes. At higher
altitudes a single peak appears over the magnetic equator. In situ
measurement of plasma density in the F region ionosphere provides
useful information about the location of the EIA, its spatial and
temporal extent and variability with season and solar cycle. Besides
these Equatorial Temperature and wind Anomaly (ETWA),
Equatorial Spread F, plasma bubble etc. are the common features
of the equatorial low latitude region.
2.1 Plasma density variation:

The day to day variability of the ionospheric parameters is
influenced by the perturbation of electric field and thermospheric
winds. Duo the asymmetric current system about the dip equator,
the EEJ have seasonal variations resulting in variations of the vertical
drift velocities and as a consequence the EIA is influenced greatly.
A strong electrojet corresponds to stronger fountain and stronger
ionization anomaly. That is the changes in electric field strength
results in changes in E×B drift and subsequently changes in the
amount of plasma lifted up that diffuses downward along the
magnetic field lines.

The solar radiation is the primary energy source for the upper
atmospheric dynamics and ionization. As the magnitude of the solar
radiation varies with various time scales, remarkable changes occur
at the upper atmospheric structure, weather and climate. The solar



radiation may affect the atmospheric structure in two ways. Firstly,
the intensity of solar electromagnetic radiation particularly at
wavelengths of solar X – rays and extreme ultraviolet (EUV)
(XUV). And secondly, some solar activity events like coronal mass
ejection (CME) and solar proton events. Therefore, the solar activity
variation in both short time (flare) and longtime (27 day rotation to
decades of 11 year solar cycle) scale and its relationship with
ionosphere has received renewed interest by the scientific
community. In the past decades, several ionospheric parameters
such as plasma density and temperature at different altitudes, total
electron content (TEC), peak electron density (NmF2) and peak
hight of F2 layer (hmF2) have been observed to explore the solar
activity effects in terms of observation and models. These
investigations reveal that the solar cycle effect on the ionosphere is
not straight forward. The relationship between the parameters and
solar indices has been found to be roughly linear, two segmented
linear pattern, dependent on quadratic or higher order polynomial
function, and even more complicated way. The nonlinearity of the
ionospheric parameters with solar cycle have been extensively
studied and many investigators also reported a hysteresis feature
(i.e. have different values at same solar level during different phases
of a solar cycle. A number of reports have been found where the
solar activity effect on the growth and decay of the anomaly peaks
and their position over the low and equatorial ionosphere have been
studied (Bhuyan and Bhuyan, 2009; Bhuyan and Bora, 2013). The
solar activity dependence of ionospheric parameters is stronger at
the crest regions than in the trough regions (Liu et al., 2006, Huang
and Cheng, 1995). With the enhanced photoionization during high
solar activity more charges are diffused to the higher latitudes and
the crests move to high latitudes (Liu et al., 2007). But due to limited
spatial or temporal coverage of ionospheric data or lack of long
term solar index data, a complete global scale pattern of solar cycle
variations of ionosphere have not been reported till now. Further
investigation is essential to know the detailed features and related
processes of the solar activity effects.

The study of equatorial ionospheric E×B plasma drifts suggested



an existence of longitudinal variation of the E×B plasma drift in
global scale. The longitudinal structure of the EIA has also been
studied with the help of the plasma density data obtained from the
ROCSAT – 1, CHAMP, DEMETER (Detection of Electro Magnetic
Emissions Transmitted from Earthquake regions), DMSP (Defense
Meteorological Satellite program) satellites. Using the global data
set from Formosa satellite (FORMOSAT -3)/ Constellation
Observing System for Meteorology, Ionosphere and Climate
(COSMIC) radio occultation experiment the seasonal and
longitudinal variation of EIA has been studied. The early workers
ascribed the variations in thermospheric winds, the magnetospheric
electric fields and longitudinal variation of the geomagnetic field
strength and declination as the main causes of the longitudinal
variation of the drift velocity. Further, the Far Ultraviolet Imager
(FUV) on board the IMAGE satellite provides an instantaneous
global view of the OI 135.6 nm nightglow. This emission from the
nighttime ionosphere is determined by the line of sight integrated
plasma density. The local time maps extracted from the IMAGE/
FUV nightglow images are useful for studying the nighttime low
latitude ionosphere. Sagawa et al., (2005) had used the LT maps
and found that the development of EIA has a significant longitudinal
structure. Deminova (2010) reported a wave like pattern of foF2
(critical frequency of F2 region) and assumed that high harmonics
of atmospheric tides lifted from below to the heights of E region via
electric currents may influence the longitudinal structure of plasma
electrodynamic drift over the equator. It impacts the whole scenario
of the daytime low latitude ionosphere. Immel et al., (2006) using
the IMAGE/FUV radiations showed that the amplitudes when
plotted at a fixed local time exhibits a wave like pattern having four
nodes and four antinodes. This pattern is described as 4-node or
“wave number 4”.

A solar flare is a sudden brightening of radiation in solar active
region, releasing huge energy from the sun. During solar flares, the
amplitudes of solar electromagnetic waves and XUV wavelengths
enhances with durations ranging from 10 minutes to hours. The
explosive radiation striking the earth’s ionosphere and thermosphere



causes sudden ionospheric disturbances. During geomagnetic
storms, significant effects have been observed at low latitudes due
to modification of the EIA. Storm time enhancements of ion and
electron density and temperature at the low latitude ionosphere
have been observed (Mannucci et al., 2005; Lin et al. 2005; Dabas
et al., 2006). The observations show that the phenomenon of storm
enhanced density (SED) is associated with strengthening of EIA
and increasing F layer peak height. Subsequently the EIA crest
regions are enlarged and move poleward. It is accompanied by
strong variations of vertical drift velocity.
2.2 Plasma temperature variation:

The study of ion/electron temperature of low latitude ionosphere
has been done using satellite, radars and incoherent scatter radars.
The lack of thermal equilibrium is a normal feature of the equatorial
F region ionosphere. The energy carried by ionizing photons or
charged particles generally exceeds the energy required for
ionization. The time taken by these fast super thermal photoelectrons
to lose the excess energy to the neutral gas is very much shorter
than their lifetime before recombination. Therefore, the average
electron energy exceeds that of other particles and hence electron
temperature (Te) is higher than that of neutral temperature (Tn).
The ion temperature (Ti) lies in between the electron and neutral
temperatures. Some interesting features seen at the low latitude
ionosphere and studied extensively are the morning and afternoon
enhancement, the temperature and wind anomaly, latitudinal/
longitudinal asymmetry and short and long term periodicity (Balan
et al., 1997; Bhuyan et al., 2002 (a, b), 2004; Prabhakaran Nayar et
al., 2004; Borgohain et al., 2012) etc. The diurnal variations of ion
temperature show an increase of temperature during morning hours
after a nighttime minimum, followed by a daytime plateau and a
secondary evening enhancement. Oyama et al. (1996) showed that
the structure of the equatorial ionospheric F region plasma density
and plasma temperature are strongly controlled by the ionospheric
electric field, neutral wind, exospheric temperature and intensity of
solar flux variations. Bhuyan et al., (2002c) reported that Te at 500
km rises sharply during sunrise to reach a peak within a couple of



hours and then falls to a daytime average level. Watanabe (1995)
theoretically investigated morning and afternoon enhancements of
the electron temperature and found that the morning Te enhancement
is due to photoelectron heating while afternoon enhancement is
controlled by meridional wind and downward E×B drift at afternoon.
At sunrise, photoelectrons are produced through photoionization
and they share their high energy with the ambient electrons. So the
plasma temperature increases and the process is rapid in the early
morning hours due to low plasma density. The intense morning
enhancement of electron temperature observed over the equator is
due to the reduction in electron density caused by the downward
drift of plasma occurred in morning hours. After sunrise, as the
plasma density increases and energy is shared between more
electrons/ ions, the plasma temperature decreases. The daytime
valley of plasma temperature as reported so far is the result of the
balance between electron heating and cooling processes. Though
electron heating by solar EUV is maximum near noon, it is
compensated by electron cooling, resulting from the higher noontime
electron density.
3.Longitudinal asymmetry in ion temperature over Indian
low latitudes

The data from topside F region measurements over equatorial
and low latitudes are sparse especially over the Indian subcontinent
both in the temporal and spatial extent. The Japanese Hinotori
satellite which had a near circular orbit at ~600 km provided a good
database for study of the temporal and spatial variation of electron
density and temperature in the topside ionosphere [Watanabe and
Oyama, 1995, 1996; Su et al., 1996]. But the Hinotori data were
limited to a period of medium and high solar activity (150d” F10.7
d” 220). The Indian satellite SROSS C2, launched in 1994 into an
orbit of 630 km by 430 km, had two Retarding Potential Analyzers
(RPA), on board for measurement of electrons and ions separately.
The satellite provided an extended database, for the first time over
the Indian longitude sector, for study of electron density and
temperature variations for a period extending from solar minimum
(1995) to solar maximum (2000) during solar cycle 23. Later in



1999, the first Republic of China Satellite (ROCSAT – 1) was
launched which provides the global data of total ion density,
temperature, ion composition and drift velocity with 1- s resolution.
In this work, the ion temperature measured by the ROCSAT – 1
from 1999 to 2003 over the Indian longitude sector has been used
to investigate the temporal and spatial variation. Particular emphasis
is given to the delineation of the effect of longitudinal gradient of
ion temperature. These data have been divided into bins of ±2.5o in
latitudes from -20o to +20o geomagnetic latitudes in 5o interval for
geomagnetic quiet condition (Kpd” 3). The longitudinal extent of
the data is restricted to ± 10° of 75°E and 95°E to avoid superposition
of data from one longitude to another. For studying seasonal
variations, three seasons are considered: June solstice (May, June,
July, Aug) December solstice (Nov, Dec, Jan, Feb) Equinox (Mar,
Apr, Sept, Oct). The annual mean F10.7 solar flux is
~153,~181,~184,~180 and ~130 for 1999,2000,2001,2002 and 2003
respectively.
3.1 Results and discussion:
a) Diurnal and seasonal variation of ion temperature:

Figure 1 and figure 2 shows the 2D plots for diurnal variation
of ion temperature in three seasons along 75oE and 95oE longitude
sectors respectively. From the two figures it is seen that the
magnitude of ion temperature (Ti) is slightly higher along 75oE than
that along 95oE during the daytime hours in all the seasons accept
in 2000 June solstice. The peak value of Ti during the period is
observed in June solstice 2001.  During the period of observation
(1999 to 2003) in all the seasons Ti starts to increase its value at
around 0600LT and attains it’s maximum at around 0800 LT. After
attaining maximum value it spreads for a longer period till the noon
or afternoon hours and then starts to decrease slowly over ±15o

latitudes. But over the geomagnetic equator the Ti after attaining
its maximum value decreases quickly. The maximum value of Ti
over equator exists for a period of about two hours, but over off
equatorial latitudes it exists for a longer period. The minimum Ti is
found during nighttime and before sunrise. After sunrise, the ion
temperature falls as the electron temperature also falls due to sharing



of energy with more electrons. The daytime ion temperature is the
result of balance between ion heating and cooling processes. The
daytime electron temperature also shows a plateau. The diurnal
maximum and minimum ion temperature for each season from 1999
to 2003 is given in Table 1 and 2 along 75o E and 95o E longitude
sectors respectively.

Higher electron energy results in higher ion temperature.
Photoelectron productions begin at sunrise through the ionization
of neutral particles. As the photoelectrons share their high energy
with ambient electrons, the electron temperature increases rapidly
in the early morning hours as the electron density is minimum during
this period. After sunrise, temperature decreases as electron density
increases and energy is shared between more and more electrons.
The daytime valley results out of the competition between electron
heating and cooling processes. An evening enhancement of ion
temperature is also noticed. This may be attributed to the E×B drift
and the neutral wind effects (Oyama et al., 1996). In the equatorial
anomaly region, downward E×B drift near sunset can carry the
high altitude dayside hot plasma into the topside F region which
results in the observed enhancement of ion temperature.
b) Longitudinal variation of ion temperature:

The hourly average ion temperature (Ti) at four hour interval
from 0400 LT to midnight over ± 15o latitude and over the equator
along 75oE and 95oE longitudes are compared to study the longitudinal
difference of Ti and shown in figure 3(a) and 3(b). The figure 3(a)
shows that the data points are lying along the zero line showing
there is no difference in Ti along the two longitude sectors at midnight,
0400 LT and 2000 LT. But at 0800 LT which is the time of
occurrence of maximum Ti, it is greater along 75oE longitude over
the equator. Over ± 15o latitudes the Ti along the two longitudes
remains same.  In figure 3(b) at 1200 LT ion temperature is greater
along 75oE over 15oS and equator. But no difference is seen over
15oN. At 1600 LT the ion temperature is greater along 75oE than
that along 95oE over ± 15o latitude. But over the equator, there is
no difference of ion temperature along the two longitude sectors.
The ionospheric plasma temperature depends on plasma density



and neutral atmosphere. It has been established that the ion/electron
density is negatively correlated with the ion/electron temperature.
(Mahajan 1977. 1996; Brace and Theis.,1978; Bhuyan et al.,
2002,2004). Bhuyan et al. (2002) had observed that electron
temperature measured by the SROSS C2 satellite at 500 km altitude
in the 75°E longitude sector from 10°S to 15°N geomagnetic latitudes
during 1995 - 1996 decreases with increase in electron density in
all seasons for temperature above the level of 1000 K. Nighttime
electron temperature, which is generally around 900 K, remains
independent of density. Further Bhuyan et al. (2004) have observed
that the ion temperature measured by the SROSS C2 satellite during
1995 - 1996 over the Indian subcontinent decreases with increase
in ion density in all seasons for daytime and the nighttime ion
temperature has no correlation with ion density. Further Borgohain
and Bhuyan (2012) found that the daytime ion temperature and ion
density are negatively correlated during solar minimum, while the
nighttime ion temperature does not exhibit any correlation. But during
high solar activity density exhibits negative correlation with
temperature at ±10o latitude while positive correlation over the
equator.

In the topside ionosphere, the electron heating rate is
proportional to electron density, while the electron cooling rate is
proportional to the square of electron density. The electron cooling
takes place due to coulomb collisions with the ions (Otuska et al.,
1998). Studying the longitudinal variation of electron temperature
from 1995 to 2005 at an average altitude of 850 km Ren et. al.,
(2008) found that the longitudinal variations of electron temperature
are almost opposite that of ion density. The maxima of electron
temperature locate near the minima of ion density and vice- versa.
Kakoty et al., 2019 reported that during the midday and afternoon
hours when the EIA is fully grown a longitudinal gradient in ion
density higher towards 95oE develop irrespective of seasons or
years of observation along the anomaly crest latitudes. They
attributed the longitudinal asymmetry of drift velocity along these
two longitude sectors. It can be said from the above results that the
longitudinal difference of ion temperature is a reverse effect of



longitudinal gradient of ion density along 75oE and 95oE longitudes.
As the ion density is greater along the 95oE longitude during the
daytime hours the ion temperature is greater along 75oE longitude
during daytime hours. In addition this gradient of Ti is also noticed
at 0800 LT when diurnal maximum of Ti occurs.

Table: 1 Diurnal maximum and minimum total ion temperature along 70oE
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Table: 2 Diurnal maximum and minimum total ion temperature along 90oE

1. Conclusion:
The ion temperatures measured by ROCSAT 1 over 75o E

and 95o E in the Indian sector from 1999 to 2003 were examined
for longitudinal and interhemispheric asymmetries. From the study
it has been seen that the plasma temperature is higher along
75oEthan that along 95oE during the time of occurrence of diurnal



Figure 1: 2D plot for diurnal and
seasonal variation of ion
temperature along 70oE
longitude over ±20 GLAT
measured by ROCSAT -1 at 600
km from 1999 to 2003.

Figure 2: 2D plot for diurnal and
seasonal variation of ion
temperature along 90oE
longitude over ±20 GLAT
measured by ROCSAT -1 at 600
km from 1999 to 2003.

maximum temperature. It can be attributed to the reverse effect of
longitudinal gradient of plasma density along the two longitudinal
zones.

Figure 3: Ion Temperature comparison along 70oE and 90oE over 15oS
(left), equator and 15oN (right)
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Abstract:
This paper presents the comparative analysis for social media

content of top five higher educational institutions and top five
educational content creators in India to evaluate the role of social
media in communication development in academics. It primarily
investigates the reception of the contents by the audience through
engagement and sentiment analysis by collecting web data of two
months for the sample units. The gap between the perceived role
of social media from audience and publisher’s perspective is
indicated by the low engagement rate for official social media assets
of educational institutions.
Keywords: Social Media Marketing, Communication
Development, Engagement Rate, Web 2.0, Content Creators
Introduction
Web 2.0 is the IT infrastructure where multiple media platforms
facilitate exchange of user generated contents (Kaplan and
Haenlein, 2010). The era of web 2.0 had been a constant disruption
to existing technologies and web phenomenon. One of such



disruption is social media which has been defined as “websites
and applications used for social networking”. by The Oxford
dictionary (2011), The rise of interactive platforms and penetration
of internet has enhanced the power of communication effectiveness
in the form of real time engagement. In The Social Media Marketing
India Trends Study 2016 by Ernst and Young (Economic Times,
2016), 72 % marketers identiûed “customer engagement” as their
primary objective for being present on social media.  Further
penetration of social media networking sites compiled the brands
to adopt it for good which later played the catalyst role for
converting the networking sites into a mature web ecosystem of
social interactions. In 2019 where almost every brand in the world
have multiple assets targeted to different groups of customers,
educational institutions in India started adopting social web
ecosystem by the beginning of 2010.Almost every institution has
its own social network comprising multiple platforms covering a
huge audience. In recent years total digital ad spend has registered
high growth in India whereas education sector is in decline since
2015 (IAMAI report on digital ad spending in india). That is an
indicator of dissatisfaction with the results obtained from the
marketers’ perspective. So far the concern over use of social media
for communication development by higher educational institutions
can be breakdown as enhancing relationship, improving learning
motivation, offering personalized course and developing
collaborative abilities (Wheeler, Yeomans and Wheeler, 2008).
Although the results for educational institutions have not been highly
favorable as far as engagement is concern. Whereas at the same
time specific educational content creators has achieved millions of
engagement in lesser span of time. That further indicates the need
for a study on the differences of these two differentiated segment
with highly overlapping audience.
1. Literature Review

Social media can be categorized as collaborative projects,



blogs and micro blogs, content communities, social networking
sites, virtual game worlds, and virtual communities (Zhang et al.,
2015). Perceived social media activeness enhances effectiveness
of customer relationship and loyalty (Ismail, 2017). Types of
engagement in social media can be like, comment and share
(Dhaoui (2014). Liking is endorsement, comment can be a reply
or feedback or conversation and sharing is recommendation
(Dhaoui (2014). Sharing, Communicating and Relating are key
elements in social media (Hennig-Thurau et al., 2010). Exposure
of audience to a post or ad is reach (Aksakalli, 2012). Viral post
are capable of generating  Opinion seeking, opinion giving and
opinion passing are major drives behind generating eWom (Chu
and Kim,2011). Contents should have appeal for passing as opinion
passing enhances multidirectional communication (Chu and Kim,
2011). Liking is as crucial as other elements as it extends the reach
by getting shared within the individual network (Swani et al., 2013).
“If a certain user clicks on a “Like” button on a post, other users
that visit the post might see that the user liked it, and a story might
even appear on the user’s timeline showing that he or she liked the
post” (Facebook,2016).Liking is endorsing without comment
(Hennig-Thurau et al.’s, 2004) . “Favorite” is endorsement and
“retweet” is recommendation on twitter (Alboqami et al, 2015).
Liking, sharing and commenting all contributes to extending reach
(Liu et al., 2017: Alboqami et al, 2015; Hennig-Thurau et al.’s,
2004 ). Pass-on engagement is recommendation behavior such
as: sharing a post on Facebook or a video onYouTube; retweeting
a tweet on Twitter; re-blogging on a blog; or reposting on Instagram
or a blog. Endorsement engagement denotes affective responses,
covering behaviors such as: liking a post on  Facebook,a“gram”
on Instagram or a video onYouTube; adding a tweet as favorite
on Twitter; or pinning a “pin” on Pinteres (Liu et al., 2017).
2.1 Framework Studied

A framework for categorizing social media posts; Wondwesen



Tafesse & Anders Wien (2017) suggested twelve categories for
social media post based on semantic meaning of the Meta
description. The framework has been used for initial post
assortment of this paper. Table 1 illustrates the categories and the
definition of each category as suggested by Wondwesen Tafesse
& Anders Wien
Table 1: Wondwesen Tafesse & Anders Wien; social media post categories

Wondwesen Tafesse & Anders Wien
Proposed Categories
Emotional

Functional

Educational

Brand

Experiential

Current event

Personal

Employee
Brand community

Customer relationship
Cause-related

Definition & Common message themes
These brand posts evoke consumers’
emotions
These brand posts highlight the functional
attributes of company products and
services
These brand posts educate and inform
consumers
These brand posts direct attention to the
brand promise and identity of the focal
brand
These brand posts evoke consumers’
sensory and behavioral responses
These brand posts comment on themes
that capture active talking points in the
target audience, such as cultural events,
holidays, anniversaries, and the weather/
season
These brand posts center around
consumers’ personal relationships,
preferences and/ or experiences
These are brand posts about employees
These brand posts promote and reinforce
the brand’s online community

These brand posts highlight socially
responsive programs supported by the



2.2 Conceptual Frame work
The framework was developed by analyzing the content of

June-July month 2019 of the samples. Primarily using the
framework of  Tafesse & Wien (2017). After analyzing the contents
3 new types has been introduced and 7 types from the initial
framework has been retained and 5 were dropped.
2.2.1 Framework for classification

The framework for content analysis has been prepared as an
extension of the frame work of ……. By adding 3 new types (i)
Academic (ii) Recognition (iii) Achievement where as Promotion,
Alert (Current Event), Brand Community, Cause, Functional and
Emotional Post were retained and Brand Resonance, Experimental,
Employee, Personal and Customer Relation post types were
dropped.
2.2.2 Framework for content reception

The elements considered important by earlier researchers for
value communication in social media has been taken as parameter
of evaluating the level of reception under the dimension of
engagement.

Figure 1: Analytical Framework for Content Reception

Sales promotion
focal brand
These are brand posts that entice
consumers to take actions toward a
buying decision



The framework has 7 engagement types with 2 negative and
5 positive interactions for three platforms Facebook, Twitter and
YouTube generating three receptions under endorsement (positive/
negative) recommendation and communication. Aggregate volume
of engagement has been considered as a factor for comparison.
The framework only provides the elements to be considered for
estimating reception with engagement volume. This has not been
used for sentiment analysis.
1. Scope of the Study

The study focused on engagement rate and reception of
contents published by educational official social media profiles.
Findings are applicable only to the pages with similar target and
contents. The study has not considered the technical aspects of
contents and platforms to generalize it beyond the specific target
audience of the samples. However comparative approach of the
study on the dimension of content and engagement with low against
high volume is applicable for all kind of pages with homogeneous
targets in their specific segment. Eg: A football club official page
with low engagement rate against a football news page with high
engagement.
4. Significance of the Study

The findings of the study enhance the capability of marketers
to categorize the types of contents specifically in the field of
education. Addressing the problem of low engagement rate of
educational institutions official pages with a shift in target and
content strategy rather than executing technical factors will increase
the flexibility of small pages with low budget to improve
performance.
5. Methodology
5.1 Content Reception Analysis

Reception rate is defined with number volume engagement at
both page and post level. The page acceptability has been analyzed
on the volume of community size against life time interaction.



Indicator 1: The study has been done by taking life time engagement
rate as first indicator of reception at page level. The elements used
here are total members and total interaction.
Indicator 2: The post level interaction has been considered as
second indicator of reception. Interaction per post during the time
length of the study has been collected.
 5.2 Sentiment Analysis

The total number of social post done during the time length of
study with brand mentioned has been analyzed with Brand24
automated web sentiment analyzing tool.
Reporting the results

High engagement rate and high positive sentiment reported
with highly accepted with no gap and vice-versa.

        Figure 2: Reporting Matrix

‘X’- Engagement Rate
‘Y’- Sentiment

5.3 Sampling Frame Work
The initial sampling has been done on the basis of Top 5 ranking

profiles on Facebook, Twitter and YouTube according to
community size as on 1st November 2021, using social media
ranking tool Socialbaker.com to determine the base samples. The
related accounts of the featured samples in each platform were
considered as final samples for the study.



5.5 The Base Samples

5.6 Process of Data Collection and Analysis
The analysis has been sub-categorized into two groups namely;

Content analysis and Sentiment analysis as explained below.
5.6.1 Content Analysis:
Step 1: The last two months post done by admin for each sample

were collected.
Step 2: The engagement rate per post for each sample has been

calculated.
Step 3: The contents has been categorized according to the

above mentioned framework.
Step 4: Engagement rates of all the pages were compared

categorically and inter-sample comparison has been
done to understand the overall pattern of engagement.

 5.6.2 Sentiment analysis:
Step 1: The top 5 performing keywords were generated using

Ubersuggest keyword tool for each of the base sample.
Step 2: Generated keywords have been used to identify related

mentions over social media using brand24 analytics tool.
Step 3: These hashtag keywords were used to run the sentiment

analysis using Brand24 sentiment analysis tool.
Step 4: The result of sentiment analysis was used to determine

overall sentiments, top mentions and inter-sample
comparison.

And in the final step a relative engagement score has been calculated
for each content category for both the sample group independently.
The relative engagement score has been developed based on

Facebook Twitter YouTube
IIPM IIM A ChuChuTV
IIHM ISB StudyIQ
Amity IIM C MahendraGuru
LPU MICA Unacademy
SU IIM B Sidtalk



relative score of platform suggested by Barman (2020) and the
weights has been designed based on equation used suggested Saikia
(2021).
Relative Engagement Score =

+

Hence all the values have been transformed between 0 to 1.
6. Data Analysis

The data analysis is categorized under 5 sub-sections. Under
Facebook,YouTube, Twitter, sentiment social mention and content
reception. The data analysis covers the comparative analysis of
educational institutions and content creators consolidated figure
tables.
6.1     Facebook

The table 1 and 2 below illustrates the aggregate and average
volume for each study element for the educational institutions and
content creators respectively.

The community size is bigger for educational institutions than
content creators. Whereas all the other elements are dominated
by content creators. The gap between like and follow is higher for
educational institution, which shows that content creator has better
reach potential for post. The average life time engagement which
is higher for content creators than educational institutions having
small community in size indicates that content creators engagement
strategy is not driven by members but contents. The engagement
rate during the time period of the study which is 46% and 39% for
content creators and educational institutions respectively supports
the content as driver of engagement rather that members as content
creators performed better in both short and long run. Hence both
at page and post level content creators have performed better
than educational institutions on reception rate.
6.2    YouTube

The community size of content creators is bigger than



educational institutions. And it also dominates all the elements in
comparison to educational institutions. The view count for content
creators is 66985x times higher than educational institutions. The
engagement volume is 1553x times higher for content creators for
14x higher uploads. The average life time engagement volume is
460x for content creators against member whereas 185x for
educational institutions. Hence for the YouTube the reception rate
is far better for content creators than educational institutions.
6.3    Twitter

The community size of educational institution is larger than the
content creators for twitter whereas content creators have better
life time engagement. The range of life time engagement indicates
that pattern of engagement is more homogeneous for educational
insinuation samples whereas content creators lower level goes
down to 0.01%. Although content creators average volume of
engagement is better than educational institutions.

 Table 1: Educational Institutions

Facebook

Like/Member
Follow

Life Time Er
Post

Frequency
Post Interaction

Total
13039465
12838969

1.168
1179
19.42

3169.86

Average
1303947
1283897
0.1168
117.9
1.942

3169.86
YouTube

Members
Views

Uploads
Frequency

Engagement

Total
152590

31376991
144

2.357
18189

Average
15259

3137699
14.4

0.2357
1818.9

Twitter

Follower
Tweet

Frequency
Engagement

Post Interaction

Total
608136

720
10.76
11590
2.58

Average
60813.6

72
1.076
1159
0.258



Table 2: Content Creators

6.4    Sentiment Analysis
Sentiment analysis has been on keywords generated using

Ubersuggest keyword tool for taget samples and those samples
has been used to estimate the volume of mentions, origin of the
mentions, estimated reach, mentioned attached and emotion. The
consolidated figures for both the groups have been used do the
comparison to analyse the performance.

Table 3 and 4 below illustrates the aggregate volume of each
sentiment analysis elements for educational institutions and content
creators respectively.

The volume of social mention is 2.9x time higher for educational
institutions and aggregate mention volume is 5.1x times higher than
content creators. Whereas the estimated average reach of social
mention is 21.4x times more for content creators. The average
interaction per sample for aggregated mention is 46x times higher
for content creators. High reach and high engagement not driven
by admin post indicates the level of audience interest to engage

Facebook

Like/Member
Follow

Life Time Er
Post

Frequency
Post Interaction

Total
4908055
4955087

1.11
2995
47.1

47.16483

Average
981611

991017.4
0.222
599

11.775
1296.6

YouTube

Members
Views

Uploads
Frequency

Engagement

Total
45600000

21018037726
2138

35.038
28261792

Average
9120000

4203607545
427.6

7.0076
5652358.4

Twitter

Follower
Tweet

Frequency
Engagement

Post Interaction

Total
55701611

25222636289
2565.822
641.0456

33914162.1

Average
18567204

8.41
855.274

213.6819
11304721



with the contents published whereas educational institutions
accounted extremely low volume for both the elements. But
educational institutions registered high volume of share engagement
indicates that the audience willingness to pass information is higher
than audience of content creators but overall volume of engaging
audience is extremely smaller in size for educational institutions.
Highest number of mention attached is for academic post. That
again reflects the importance of academic contents and its capability
to generate engagement. Non-institutional origin of mentions
spreads at a faster rate as content creators have far better estimated
reach than educational institutions.

Table 3: Educational Institutions

Table 4: Content Creators

Social
45
22
5

74
14
74
64
10
2

1100
1410
141

Negative
14

233
8
5

25
10
4
2

24
325

36.11111

Non-social
47
32

1972
147
124
210
158
236
55

128
3109
310.9

Est. Reach
10956
5642
2485

49890
4027

70057
1050786

34179
19583
11563

1259168
125916.8

Interaction
322
177
10

4096
233

1618
724
151
165

1451
8947
894.7

Share
72
0

10
385

0
46

126
28
0

45
712
71.2

Reaction
250
164
10

3444
190

1327
596
120
142

1406
7649
764.9

Mention
120
54

1977
221
138
284
222
246
57

1228
4547
454.7

Sample
IIPM
IIHM
Amity
LPU
SU

IIMA
ISB

IIMC
MICA
IIMB
Total

Average

Positive
29
26

851
128
33

116
61
72
7

98
1421
142.1

Social
98
68

110

163
35

474
94.8

Negative
4
1

15

37
2

59
11.8

Non-social
26
48
47

279
20

420
84

Est. Reach
3048088
9532259
859674

20515
4269

13464805
2692961

Interaction
44278
81908
78562

102
228

205078
41015.6

Share
12
2
6

6
9

35
7

Reaction
29852
72036
54789

96
218

156991
31398.2

Mention
124
116
157

382
55

834
166.8

Sample
ChuChuTV

StudyIQ
Mahendra

Guru
Unacademy

SidTalk
Total

Average

Positive
70
24
87

94
18

293
58.6



6.5   Content Distribution
Table 5 and 6 below illustrates the content distributions of

educational institutions and content creators for all the platforms
respectively.

In Facebook educational institutions have highest number of
promotional post. 55% of the total post in 2 month from educational
institutions was promotional post. Followed by Event related post
with 21% post count where content creators have just 10% and
2.47% of promotional and event related post. For content creators
the highest post count is for academic and alert 48.7& and 35.1%
respectively. Educational instructions academic and alert post count
for only 8.5% and 9% respectively. For twitter educational
institutions have made 19.8% and 16.3% post related to event
and promotion respectively where as the highest post made by
content creators was academic with 37.2% followed by alert
39.2% whereas educational institutions academic and alert post
accounted for 12% and 12.7% respectively. For YouTube both
educational institutions and content creators have academic post
with highest count with 86% for content creators and 50% for
educational institutions. The highest engagement generated by
academic and alert content across all platforms for content creators
where as the highest engagement is with event followed by occasion
in Facebook, promotion in twitter and academic in YouTube.

Table 5: Educational Institutions
E ngagem en t

2279
9856

0
3246
233

0
789
543

1243

Type
Promotion

Event
Alert

Academic
Occasion
Tribute

Achievement
Recognition
Emotional

Facebook
543
204
85
89
33
16
93
83
24

Engagement
268
763
378
300
466
379
419
84

112

Twitter
118
143
92
83
45
7

109
123

0

Engagement
2445
2775
853

1357
1356
497

1895
412

0

YouTube
9

44
0

73
7
0
3
2
6



Table 6: Content Creators

7. Results
The study reviled that official profiles of higher educational
institutions have low life time engagement rate (0.032% average)
and extremely low  post engagement rate (0.67%) whereas on
the other hand content creators registered higher engagement rate
(0.15%) at life time. High variation in post type was found with
educational institutions whereas content creators primarily made
post related to one or two types across platform. Those can be
categorized as Event, Recognition, Achievement, Promotion, Social
and Academic for educational institutions and for content creators
post were Academic, and Alert. The highest engagement rate
according to post type is academic and Alert for content creators
whereas for educational institutions it was found to be event and
promotional. The lowest engagement rate at post level is found be
recognition related post for educational institutions whereas it’s
alert for content creators. Higher engagement rate has been
registered by content creators across platforms and the highest
number of post were academic and alert for all platforms where
as educational institutions have fluctuation in share of post type
across platforms. The sentiment analysis resulted into overall
positive social sentiment for all samples. The share of positive and
negative sentiment for educational institutions is found to be 86%
and 37% on average respectively where as it is only 87% positive

E ngagem en t
1457856
1145789
2154896

23378662
0
0

124589
0
0

Type
Promotion

Event
Alert

Academic
Occasion
Tribute

Achievement
Recognition
Emotional

Facebook
321
74

1062
1460

37
21
28
2
0

Engagement
856
342

2221
2136
326
256
226
120

0

Twitter
839
321

1536
1142

51
12
2

13
0

Engagement
2189
1600
2745
2895
563
112
79

159
0

YouTube
189

5
85

1852
0
0
7
0
0



and 12% negative for content creators. The average number of
mentions for educational institutions was higher (141) than content
creators (94). 75% of mentions for educational institutions were
initiated by organizations or forums whereas 77% of mentions were
generated by individuals or groups in the case of content creators.
The average reach of mentions registered was 2692961 and
125668 for content creators and educational institutions
respectively. The content reception was not driven by sentiment
for educational institutions as 75% of mentions were not directly
related to any specific post or hashtags whereas sentiment and
spread plays a key role for content creators as 82% of mentions
were tagged with post hashtags. The degree of variation in reactions
to a single post is higher for content creators in comparison to
educational institutions.
Relative Engagement Score
The relative engagement score represents the reception of content
category by the audience according to their sample group. Table
7 illustrates the values for each category for both of the variables
and table 8 illustrates the aggregate engagement value.
The comparative score suggest that educational institution
dominates only two categories namely; Achievement and Cause
and rest all of the categories were dominated by content creators.
That suggests that educational institutions cannot generate
engagement or sentiment for primary contents like academic or
functional. The Content Matrix has been formulated based on the
scores processed from the above equation.

Table 7: Relative Engagement Score

Content Engagement Sentiment Engagement Sentiment
Category      Value      Value        Value Value
Academic 0.65 0.54 0.97 0.91
Recognition 0.73 0.84 0.71 0.92
Achievement 0.74 0.79 0.62 0.86

Educational Institutions Content Categories



Table 8: Aggregate Engagement Value

8. Discussion
The figure below represents the position of the sample segment

in the matrix. The study concludes that a content gap exists for
educational institutions as it has not been able to generate high
volume of engagement and share of high value interaction like
comment and share was registered extremely low. The above
matrix represents the relative position of the both the sample
categories based on its content reception. The X-axis represents
the engagement and the Y-axis represents the user sentiment.
Content creators enjoy both high positive engagements for its
content however Educational institutions have low engagement but
command a high positive sentiment for its content. The number in
the bracket represents the percentage of content that help the
sample group retained the quadrant it represents. And from
comparative analysis of post level engagement rate indicates that
most engaging contents were academic, alert and event, out of

Promotion 0.77 0.41 0.77 0.85
Alert 0.55 0.51 0.84 0.77
Brand Community 0.41 0.52 0.82 0.82
Cause 0.71 0.83 0.71 0.75
Functional 0.71 0.62 0.88 0.92
Emotional 0.62 0.77 0.78 0.77

Educational Institutions Content Categories
Content Category Total Total
Academic 2.11 3.305
Recognition 2.72 2.8
Achievement 2.665 2.53
Promotion 2.155 2.815
Alert 1.865 2.835
Brand Community 1.6 2.87
Cause 2.665 2.545
Functional 2.35 3.14
Emotional 2.395 2.715



which only event related post were done by educational
institutions.. The high average for life time engagement, post
engagement and reach of mentions indicates that content published
by the creators is far more engaging than contents of educational
institutions. The highly engaging contents were reported to be
academic in nature; the post frequency for those contents was
reported extremely low for educational pages. The study has found
that educational institutions’ contribution towards development of
communication in the field of academic using social media or digital
technology is extremely low, as showed in the results the majority
contents published were not academic in nature. Whereas the
content creators contribution to spread of knowledge using social
media is extremely high in comparison. The educational institutions
have a marketing approach towards utilization of social media rather
than academic purpose. The low engagement rate is an additional
factor for not achieving optimum reach for available academic
contents which has created another layer of challenge in the context
of reaching wider audience for such contents. The study concludes
the missing type of contents as the major reason for low
engagement. The study suggests that a shift in content strategy will
enhance the interaction rate and shift in target strategy will wider
the potentiality of the page performance. A comprehensive strategy
of promotion and academic information should be in place.

Figure 3: Content Reception Matrix



9. Limitation and Scope for Future Research
The study has been conducted with data authorized at public level
which is a constraint to measure actual reach leading to estimated
engagement figures. Time length considered for the study was 2
months starting with 1 September 2021 to 31 October 2021 which
falls under high traffic zone of Indian academic traffic pattern. The
impact of the external environment on interaction has not been
considered a factor to avoid data insufficiency under low volume
data condition. For future researches a similar study with wider
time length and structured periodic analysis with admin level access
to data can reveal more insights on engagement and its pattern.
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Abstract:
In the modern life, science does not provide us with the

knowledge of what is morally right or wrong, good or bad. When
human beings are not concerned with such knowledge and do not
care to pursue the principles of a morally good life, social interaction
among humans is not likely to become very different from that
among brutes. One of the most important features that distinguish
life among humans from life among brutes is that human beings
desire not only to live, but also to live well. They search for meaning
in life, and seek to attain rationally justifiable moral ideals and goals.
In this respect Buddhist morality has much to offer to modern
man. The ethical teaching of Buddhism advocates an ideal of moral
perfection as its ultimate goal. Moral perfection is attained when
the unwholesome psychological roots of human behavior, namely,
greed, hatred and delusion are eradicated. They are described as
unwholesome roots because it is through their influence that people
are motivated to commit unethical acts such as destruction of life,
causing harm or injury to other living beings, misappropriation of
the belongings of others, indulgence in sexual misconduct and the
wrongful enjoyment of sense pleasures, the use of false, harsh,



frivolous and slanderous speech, etc. Buddhism recognizes a valid
basis for the distinctions people make between what is morally
right or wrong and good or bad. According to the Buddhist
teachings, a valid basis for making moral judgments has to be
discovered with reference to human experience, but not with
reference to any metaphysical reality. The conditions under which
human beings become happy and contented and the conditions
under which they find life miserable are generally the same. Factual
information about those conditions are directly relevant to our moral
life. They are to be discovered by means of observation and
experience. To live morally is to live with due regard to the moral
point of view, which involves the avoidance of the creation of misery
to oneself and others as well as the alleviation of the sufferings. As
long as people pay attention to human experience, they need not
lose faith in the importance of morality. To be concerned with
morality is to be concerned with human good and harm, happiness
and unhappiness, ill and well-being. Our practical lives are full of
sufferings and pains only because of lack of proper moral actions.
Buddha tries to find out the ways that leading to cessation of these
sufferings. In this paper I just try explore the importance of
application the Buddhist ethics in our day to day lives to live
peacefully.
Life and Ethics:

Now-a-days we are living in a world where people have to
work very hard physically and mentally. In this modern society
people are running after name, fame and fortune without giving
much thought to right or wrong, good or evil, moral or immoral.
At present we are passing through a crucial period which is full of
hatred, disbelief and violence. Today our society is seeing a terrible
amount of lack of proper kind of ethical knowledge.

In the modern life, science does not provide us with the
knowledge of what is morally right or wrong, good or bad. When
human beings are not concerned with such knowledge, and do



not care to pursue the principles of a morally good life, social
interaction among humans is not likely to become very different
from that among brutes. One of the most important features that
distinguish life among humans from life among brutes is that human
beings desire not only to live, but also to live well. They search for
meaning in life, and seek to attain rationally justifiable moral ideals
and goals. In this respect Buddhist morality has much to offer to
modern man.

In the present society, where people are suffering from mental
stress and strain, Buddhist ethics redirects the mental happiness
and prosperity to human mind. In this way we can create a world
of brotherhood where each and every people irrespective caste,
color, religion can exist happily and we can get a stable and balance
life and can go a long way in achieving a prosperous and malice
free society.
The Five Precepts:

There are Five Precepts which are basic moral code of
Buddhism of undertaken daily by lay Buddhists along with the
Three Refuges and regarded as the indispensable foundation of a
life governed by the Dhamma. The Five Precepts consist of five
training rules of abstinence:

(1) From killing,
(2) From stealing,
(3) From sexual misconduct,
(4) From false speech,
(5) From intoxicants.
Besides understanding the Five Precepts merely as a set of

rules of abstention, Buddhists should remind themselves that
through the precepts they practice the Five Ennoblers as well.
While the Five Precepts tell them what not to do, the Five Ennoblers
tell them which qualities to cultivate, namely, loving kindness,
renunciation, contentment, truthfulness, mindfulness.

When people observe the First Precept of not killing, they



control their hatred and cultivate loving kindness. In the second
Precept, they control their greed and cultivate their renunciation
or nonattachment. They control sensual lust and cultivate their
contentment in the third Precept. In the fourth Precept, they abstain
from false speech and cultivate truthfulness, while they abstain from
unwholesome mental excitement and develop mindfulness through
the fifth Precept. Therefore, when they understand the ennoblers,
they will realize that the observance of the five Precepts does not
cause them to be withdrawn, self-critical and negative, but to be
positive personalities filled with love and care as well as other
qualities accruing to one who leads a moral life.

The Precepts form the basis of practice in Buddhism. The
purpose is to eliminate crude passions that are expressed through
thought, word and deed. The Precepts are also an indispensable
basis for people who wish to cultivate their minds. Without some
basic moral code, the power of meditation can often be applied
for some wrong and selfish ends.

Traditionally, the Five Precepts are regarded as part and parcel
of personal morality, a stepping stone along the path to liberation.
However, these Five Precepts also have a momentous relevance
to modern society. Man in the modern world lives in a critical
state of illness â€” an illness rooted in moral negligence. The five
rules of training which form the backbone of Buddhist ethics offer
a remedy for that illness, a course of therapy that is radical because
it strikes at the root of the problem. This I hope to show by an
examination of each of the precepts.

The simple fact that Buddhist ethics are rooted in natural law
makes its principles both useful and acceptable to the modern
world. Buddhist ethics are not commandments which people are
compelled to follow. Morality in Buddhism serves the practical
purpose of leading people to the final goal of ultimate happiness.
Buddha's four noble truths and eight fold paths:

In generally Buddha's question and thoughts are related with



problems of human life. The answers to his some questions as we
know, the essence of Buddha's enlightenment which he is eager to
share with all fellow beings. These have come to the known as the
four noble truths. They are-

i. Life in the world is full of suffering,
ii. There is cause of this suffering,
iii. It is possible to stop suffering,
iv. There is a path which leads to the cessation of suffering.
All the teachings of Gautama Buddha centre round these four.

After all Buddhism is an ethical order rather than a religious order
and it lays importance in leading a practically valuable life rather
than achieving godliness or spirituality. The life of Buddha itself is
an example of how after achieving nirvana, Buddha has worked
relentlessly for the welfare of human soiety and the salvation of all.

In this connection, Buddhist ethics have gradually grown into
an indispensable part in structured Buddhist education. Generally
speaking, Buddhist education aims at training humans to liberate
themselves away from suffering. This aim is formulated by the
Buddha in the Four Noble Truths. After expounding these to his
earliest disciples â€“ proceeding from the First and Second Truths,
he affirmed that there was a path overcoming the gloomy side
towards the attainment of ultimate bliss. In order to achieve this
aim, Buddhist followers are thus advised to strictly follow only this
path. Accordingly, there are eight fold paths which are the middle
way of Buddhism. These are:

i. Right view (SamyakDrsti)
ii. Right resolve (Samayaksamkalpa)
iii. Right speech (Samayakvak)
iv. Right conduct (Samayakkarmanta)
v. Right livelihood (Samayakajiva)
vi. Right effort (Samayakvyama)
vii. Right mindfulness (Samayaksmrti)
viii. Right concentration (Samayak Samadhi)



This is the path for leading an ethical life without going to
extremes an outstanding aspect of the Buddha's teaching is the
eight fold path, which is to be adopted as a noble way of life.
Importance of Buddhist ethics:

The main goal of Buddhist ethics is to reach freedom from
suffering by coming to see the world as it actually is and abandoning
the distorted projections that our thoughts and emotions create. A
very important means to reach this goal is to refrain from destructive
actions, since these actions cause harm to others and create mental
disturbances in us that generate suffering and keep us from seeing
things as they are. Moreover, according to Buddhist teachings,
those who reach the goal of freedom thenceforward act in a loving
and compassionate manner towards others, helping these others
in turn to be more happy and free. Ethical action is thus both an
important part of the Buddhist path and an important aspect of the
results said to flow from that path.

All the positive characteristics of Buddhist ethics and their
practical influence on human life may be easily recognized by any
reader interested in the history of Buddhist development â€“ inside
and outside India. The most obvious evidence was given by the
Buddha himself, immediate disciples, and the Buddhist monastic
order over time.

Buddhists do not accept the belief that this world is merely a
place of trial and testing. This world can be made a place where
we can attain the highest perfection. And this perfection is
synonymous with happiness. The Buddha has given a new
explanation of the universe. It is a new vision of eternal happiness,
the winning of the human goal in Buddhism is the permanent state
beyond impermanence, the attainment of nirvana beyond all the
worlds of change. Nirvana is the highest bliss, a supra mundane
state of eternal happiness. The happiness of nirvana cannot be
experienced by indulging the senses but by calming them.

The problems of modern society may be explained from the



Buddhist standpoint as a consequence of the separation of scientific
knowledge and technological skill from moral wisdom. There is
ample evidence of the proliferation of greed and hatred at all levels
of social interaction in modern society. It has created economic
disparity, poverty and destitution. The lack of concern for the
cultivation of sympathetic concern for the well-being of others is
leading to increased social conflict and tension. The ultimate goal
of the Buddhist way of life is the eradication of greed, hatred and
delusion. If much of the psychological insanity that produces moral
crises in modern society is the consequence of the proliferation of
greed, hatred and delusion, then the Buddhist ideal of moral
perfection can be said to be directly relevant to the social life of
modern man.
Conclusion:

In this situation the Buddhist ethics towards all living being
and emphasizes spiritual independence and equality between all
forms of life. At this point of time it is necessary to realize these
Buddhist ethics which will be refraining from all activities and
attitudes which bring destruction to the society. The essence of
Buddha's thought is concern for the welfare of every being in the
universe and is very important to make a strong foundation of a
society, which helps in self realization of every man and which is
the ultimate end of human life.

Now-a-days technology has become tremendously powerful
and it can do everything. It can be utilized in a positive way and also
it can be harnessed in negative way. If we have the right kind of
ethical knowledge as found in the Buddha's philosophy then we will
never do wrong things in our life and if we use technology in a good
sense for the betterment and welfare of people then world will flourish
in great abundance. But if it is happen otherwise it will create a
chaotic world, and we will never have a peaceful life. And if we are
infused with the feeling of morality, to each other as Buddha says,
then we have a power of sympathy and brotherhood and we can



transcend from our narrow selfish demands to reach a platform which
will accommodate the welfare of all.
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Abstract:
Among the burning issues, the problem of religion has been

becoming the dangerous one i.e. only caused by the
misunderstandings of the actual meaning of religion. Even not a
single religious saint can claim that he knows well and everything
about religion. The analytic philosopher, Ludwig Wittgenstein and
the Indian thinker Swami Vivekananda had said that the
misunderstandings are the cause of all problems. Contemporary
Indian philosopher Swami Vivekananda has discovered a unique
explanation to the concept of religion. He argued for the necessity
of a universal religion or acceptance of religious pluralism.
According to him, religion is a relationship between soul and God.
He explained that religion does not consist in erecting temples or
building churches or attendingÂ public worship. AlsoÂ it
cannotÂ be foundÂ in theÂ books orÂ in wordsÂ or inÂ lectures
orÂ in organizations. Religion consists of realization. Religion does
not consist in subscribing to a particular creed or faith but in spiritual
realization. Therefore, spiritual realization is religion. Here, it seems



to arise some questions like what is the actual meaning of universal
religion given by Swami Vivekananda. Can universal religion be
possible at this modern society? What types of perspective should
we have regarding universal religion? Considering these questions,
in this paper an attempt has been made to explore the concept of
religion in the philosophy of Vivekananda.
Introduction:

Swami Vivekananda, a great social reformer and a very inspiring
personality, made an immense contribution to purify the souls of
people. As a social reformer Vivekananda always stood for equality,
liberty and stress upon manâ€™s free willing and thinking. He is
like a bridge builder between the ancient and the modern and between
the east and the west as because his philosophy is emerged from the
awareness of the social, religious, political and economic conditions
of the Indian masses. He is influenced very much by ancient Hindu
philosophy- especially Vedanta. His basic belief is the essential unity
of everything which exists in this world, which is completely monistic
nature of reality, owes its origin to the Vedanta. Though his basic
philosophy owes its origin of the Vedanta but he always emphasizes
the need of re-interpreting Vedanta in accordance with the demands
and needs of this modern crucial society.

Vivekananda wants a malice free society where there is a
universal brotherhood. He had always been a realization that many
of the social evils were emerges due to the orthodoxy and
superstitions prevalent in the society of this time. He had a deep
conviction that this was due to a loss of faith in spiritual values, as
because core of his philosophy is inherent in spirituality.

In his philosophy Vivekananda proclaimed Vedanta as the
grand universal religion of the world. He relieved religion from
high intellectual platform and made it comprehensible to all the
common people. He popularized religious message by putting it
in a form that would suit the needs of contemporary Indian society.
In his opinion religion should be rational, reasonable, necessary



and practical. He was opposed to caste system, supremacy of
priestly class, untouchability and other views of Hinduism.
However he also pointed out that religion was not to be blamed
for the misdeeds carried out in its name. Religion intolerance
and fight proceed like other conflicts from ignorance, vanity,
selfishness and brutality ingrained in the basic nature of man.
According to him, service to the suffering humanity was the key
objective of religious views.
Religion in Vivekananda's Philosophy:

Swami Vivekananda has discovered a unique explanation to
the concept of religion. He argued for the necessity of a universal
religion or acceptance of religious pluralism. According to him,
religion is a relationship between soul and God. He explained that
religion does not consist in erecting temples or building churches
or attendingÂ public worship. AlsoÂ it cannotÂ be foundÂ in
theÂ books or inÂ lectures orÂ in organizations. Religion consists
of realization. Religion does not consist in subscribing to a particular
creed or faith but in spiritual realization. Therefore, spiritual
realization is religion.

According to Vivekananda, â€œâ€¦ of all the forces that have
worked and are still working to mould the destiny of the human
race, none certainly is more potent than that, the manifestation of

 which we call religion.â€  He states that the exact definition of
religion is not possible.  There are series of philosophers who
gave various definitions of religion and those definitions are not
wrong, but they invariably miss one or the other aspects of religion.

According to him we cannot try to define religion, on the other
hand we just highlight such aspect of religion without which it would
be difficult to call it as a religion. There are two aspects of religion
that is inner and the external. Both too have a particular values but
Vivekananda gives more important to the inner aspect of religion.
Religion, according to Vivekananda, is a growth from within, it is
inherent in the very constitution of man, and therefore, the nature



of religion can be known by analyzing the religious sense.
According to Swami Vivekananda, religion is a matter of

experience and not a system of dogmas. His religion based on the
spiritual texts of the Vedas and the Upanishads. All the different
religions are different path ways for realization of God. They all
lead to the divine. God is one and the religions are many and
different religions name him differently by their own choice. It is
the same impersonal being which is spoken of as God in different
faiths. Brahman manifests itself with different attributes and powers,
in gods and deities. Vivekananda says that it is the same Brahman
that manifests in different forms and powers.

Vivekananda vehemently criticizes fanaticism, priest craft and
exclusive tendencies in religions. For him all religions are true and
they all lead to God. Men are not all alike and they need different
types of religions suited to their sentiments, tendencies, native
equipment, culture and society. The different religious sects,
dogmas, theories and ideals are beneficial to man to live in peace
and harmoniously, and which develops mutual good will among
them. He therefore, wished all religions to flourish in their own
way, so that they fulfill the important purposes of humanity. He did
not want that a religion should grow by defeating other religions.
He wanted diversity in religions which reveal spiritual awakening
and evolution in humanity.
Universal Religion-its importance and application:

Each one of us, as human being, is a particular part of the
general concept, humanity. It is obvious to all of us that in many
cases the bonds of religion have proved stronger than the bonds
of race, or climate or even of descent. It is well known fact that
persons worship the same God, believe in the same religion, have
stood by each other, with much greater strength and constancy,
than people of merely the same descent or even brothers.

According to Vivekananda, in the origin of religion two theories
gained much important that is spirit theory of religion, and the other



believes that religion originates in the apprehension of the extra-
ordinary or the super natural power. The follower of spirit theory
maintains that ancestor-worship is the beginning of religion. And
the other says that nature-worship is the beginning of all kind of
religion. He maintain that if we compare these two views, regarding
the origin of religion, we find that there is a common elements
between both of them, and it is called by Vivekananda is 'the
struggle to transcend the limitations of the senses.'

According to him, religion has a value and significance for the
individual, but it has a social content too. He claims that in one hand
every religion have three aspects that is philosophy, mythology and
ritual, and the other hand every conflicts of religion arise or occur on
account of the fact that different religion have different philosophy,
mythology and ritual. The truly universal religion must rise above
these trivial differences, and must seek to have universality even
with respect to these three basic contents of religion.
According to Vivekananda, it is very significant because the conflicts
among them are only apparent. In fact he said that if everyone
thinks the same thought, there remains actually nothing to be
thought. Variation of thought is the sign of life and history. But how
can all these varieties be true? According to him a universal religion
if really universal, must fulfill some conditions that is, it must open
its gates to every individual living in this world at large and it must
be able to give satisfaction and comfort to every kind of religious
sect.

According to him there are different kinds of religions and
religious views, such as Islam lays emphasis on universal
brotherhood. Hinduism lays importance on spirituality, Christianity
on self purification etc. which holds that different qualities of
religion. It is very difficult to compare all these religion, and therefore
the tenets of universal religion would not be common characters
of different religion.

But Vivekananda by the term universal religion does not mean



a religion that will have one universal philosophy, or one universal
mythology, or one universal ritual. They may all differ from sect to
sect or even from individual to individual and yet universal is there.
He holds that there may be contradictory points of view of the
same thing. As for example, if we take the photograph of the same
object from different angles. No two photographs will be alike,
but they are the photographs of the same thing or object. Likewise,
we view truths in our own ways differently man to man, but it does
not mean that they are differing in character rather they are always
supplementary to each other.
Conclusion:

Universal religion is already there in our mind, in our society
and as according to the words of Vivekananda, we the people
just need to preach this.  Universal religion gives perfect liberty to
the individual in this regard. According to Vivekananda, though
different religions talk of different aspects of the truth, they all are
one. Universal religion is that it has to be acceptable to all minds.
It has to satisfy the largest possibility of mankind, and therefore it
must be able to supply food to all the various types of mind living
in this material world. That is the reason for which Vivekananda
says that the ideal religion must harmoniously balance all the aspects
of religion namely, emotion, feeling, willing, philosophy, ritual, work,
and mysticism. And this religion is attained only through yoga that
is union hold by Vivekananda.

For Vivekananda, the actual power of a country lay with the
masses. Vivekananda wanted to combine material prosperity with
deep moral sensitivity. He was interested in everything concerning
man-not only religion, but also science, art, literature, history,
politics, in short everything. He wanted India to have a classless
and casteless society. According to him, the ideal society was not
only casteless and classless, but one which aimed at the kind of
spiritual development which the Vedanta Envisaged. Life without
problems is inconceivable. He was not for ready-made solutions.



But for solutions determined with due regard to history and
circumstances. His emphasis was on the will, the right approach
and character of the people. The present problem may be solved,
but there will soon be other problems.

The concept of Universal religion is very much relevant in this
period of crisis. Nowadays, societies are polluted with the evil
powers and many of these are arisen from the misunderstanding
of the meaning of religion. If there were no religious discriminations,
there were no limitations of wide spreading thought and there were
no boundaries of culture and rituals. Man would be man, but not a
Hindu, Christian or Islam. There would be peace and patience,
not hate or war.
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Abstract:
The Growth of OTT platforms has been tremendously

increased during the lockdown period in 2020. In the fiscal year
of 2020 the revenue from OTT platforms Incarnated to
approximately 19 Billion Rupees which is expected to increase to
46 Billion Rupees in 2022. Netflix, Prime Video, Disney Hotstar,
SonyLiv are the giant multinational OTTs and Bigflix, Jiocinema,
Hoichoi,Alt Balaji,Zee5 etc. are Indian OTT platforms
Disney+Hotstar has 29% of the total consumer in India which is
highest among all. Due to lockdown the Theatre halls of all over
the world including India remained closed which lead to
postponement of various movies. Some of the producers of movies
decided to release their movies in various OTT platforms which
help the OTT platforms in attracting consumers. In India, there
are remote areas in various states where there is no movie theatre
which makes the people to travel a long distance to watch a movie.



The rise of OTT platforms and cheap internet facility in such areas
makes it easy to enjoy the contents at a home India is placed at
10th in OTT platform in all over the world. The revenue from
OTT platforms is increasing rapidly during lockdown period
according to data available.

Keywords: OTT, Revenue, Lockdown, Platform, Consumers.
Intrduction

An over the top (OTT) media service is a media service that
offers movies, web series, drama directly to consumers via the
internet. OTT is a substitute for Cable, satellite etc. media
alternatives. It is a popular media service due to the boost of the
internet all over the world. There are various Multinational OTT
platforms such as Netflix, Prime videos, MX player, Sony Liv,
Disney Hotstar, Youtube etc which are free of cost or paid which
offers movies, web series, T.V shows and various contents. People
can have various platforms such as mobile, tablets, smart T.V,
computers and more. Unlike many other media services such as
cable TV, satellite TV there is no censorship of content which
makes it more attractive to viewers.

In the Indian scenario, the picture is no different from the global
scenario in the case of OTT platform. After the lockdown period,
the demand for OTT services increased significantly. Netflix, Prime
Video, Sonyliv, Disney Hotstar are there prior to covid lockdown,
but data shows that during the lockdown period the consumers of
such platforms increased immensely. Moreover, apart from these
giant platforms, there are many more OTTs are there in national
and regional coverage. People used these platforms to get
entertainment in order to get rid of boredom during the lockdown
period. The very first independent Indian OTT platform was Bigflix
launched by Reliance Entertainment in 2018.

India is a very huge market for these OTT platforms which
offer them great revenues by offering their services. They charge
monthly, annually or pay per view on their services which makes it



a very profitable business in a populous country like India. Out of
five people having smart phones in India at least four people enjoy
content in any OTT platform (News 18.com, 2019). This paper
tries to study the growth and economic performance of various
OTT platforms in India.

Objective of the Study :
In the age of the internet, the rapid growth of OTT platforms

is an interesting matter of study. The media world is changing in a
faster way from Radio to Television, Cable TV to Satellite TV,
and now OTT platform. The media and entertainment sector is a
livelihood to huge numbers of people all over the world. Due to
the emergence of OTT platforms, there is an impact on other forms
of the entertainment industry such as Movie theatres, Cable TV
etc. This paper tries to analyze the economic performance and
growth of such OTT platforms. Moreover, this paper tries to
highlight the various negative impacts of such platforms.

Methodology
         The study is explanatory and based on secondary data from
various secondary sources. Various research papers and articles
on various websites are taken into account for study and data
from various websites, newspapers are used in this paper. The
covid lockdown period is specially taken into account in this paper.

Discussion
In the Indian scenario, the OTT platforms can be divided into

two parts- Multinational OTTs and Indian or homegrown. Netflix,
Prime Video, Disney Hotstar, SonyLiv are the giant multinational
OTTs and Bigflix, Jiocinema, Hoichoi, Alt Balaji, Zee5 etc. are
Indian OTT platforms. The subscription Prices of various OTT
platforms are as follows:



Amazone
Prime Plans

Price
Validity of Plan

Devices

Amazone Prime
1 Month

Plan
Rs. 179
90 days
Phone,
Tablet,

Computer,
TV

3 Months
Plan

Rs. 459
90 days

Phone, Tablet,
Computer, TV

Yearly
Plan

Rs. 1499
365 days
Phone,
Tablet,

Computer,
TV

Disney +
Hostar
Price

Validity
Watch on

TV or
Laptop

Resolution
Devices

Mobile
plan (Yr.)
Rs. 499
365 days

No

HD
(720P)
Phone

Super Plan
(Yr.)

Rs. 899
365 days

Yes

HD
(1080 P)
Phone,
Tablet,

Computer,
TV

Super + Ad
Free (Yr.)
Rs. 1099
365 days

Yes

HS (1080
P)

Phone,
Tablet,

Computer,
TV

Premium
Plan (Yr.)
Rs. 1499
365 days

Yes

4K (2160P)
Phone,
Tablet,

Computer,
TV

Disney + Hotstar

Netflix Plans
Monthly

Price
Video Quality

Resolution
Devices

Mobile
Rs 149
Good
480p

Phone,
Tablet

Basic
Rs 199
Good
480p

Phone,
Tablet,

Computer,
TV

Standard
Rs 499
Better
1080p
Phone,
Tablet,

Computer,
TV

Premium
Rs 649
Best

4K+HDR
Phone,
Tablet,

Computer,
TV

N E T E L I X



*Source: The OTT platforms

The Growth of OTT platforms has been tremendously
increased during the lockdown period in 2020. In the fiscal year
of 2020, the revenue from OTT platforms rose to approximately
19 Billion Rupees which is expected to increase to 46 Billion
Rupees in 2022. The market value of Indian digital media has
recorded a 49% hike during 2019-2020 which is estimated to hit
424 Billion Rupees in 2023.Disney+Hotstar, Prime Videos, Netflix
are the major players in the OTT Platform. Disney+Hotstar has
29% of the total consumption in India which is the highest among
all.

Due to lockdown, the Theatre halls all over the world including

Zee5
Subscription
Plans Name

Price
Validity of Plan
No. of Devices

Devices

Zee5
Zee5 subscription 3

Months Plan

Rs. 299
90 days

Watch on 2 screens
at the same time
Phone, Tablet,
Computer, TV

Zee5 subscription
Yearly Plan

Rs. 499
365 days

Watch on 3 screens at
the same time
Phone, Tablet,
Computer, TV

Max Player
Price & Plan

Benefit

Devices

MX Player
MX Payer

Free

Phone, Tablet,
Computer, TV

MX Player Gold

Ad Fee* Streaming of Web
Series & Top Movies, Get

early access to new
releases

Phone, Tablet, Computer,
TV



India remained closed which lead to the postponement of various
movies. Some of the producers of movies decided to release their
movies on various OTT platforms which help the OTT platforms
in attracting consumers. It helped in enjoying the movies at home
without taking risks to go to the movie theatres during covid panic
situation. Various big players in the movie industry such as Marvel,
Warner Bros, Disney, Reliance etc took the help of OTT platforms
to release their movies.
In India, there are remote areas in various states where there is no
movie theatre which makes the people travel a long distance to
watch a movie. It is a costly process for them to enjoy a movie in
such areas. The rise of OTT platforms and cheap internet facilities
in such areas make it easy to enjoy the contents at a home. The
major age groups of Indian consumers are 18-35 years. Broadband
India Forum President said that 65% of video streaming comes
from rural India that has only 45% internet connectivity. He revealed
that due to the rise of OTT platforms the demand for set-top box
TV has decreased thanks to cheap internet providers. India has
now 450 Million smart phones users coupled with low-cost
internet.

India’s Top OTT Platforms during 2019-20



India’s top OTT Platforms during 2021-22:

Source: OTT Streaming Apps in Indian Market | Features, Revenue
Models (gudsho.com)

The above diagrams show that there is some change in the
consumers of OTT platforms from the 2020-22 periods. In the
2019-20 periods the most viewed OTT platform was Youtube
which has been replaced by Disney+Hotstar with 40% subscribers
followed by Prime Video in 2021-22. A smartphone is the highest
use device followed by a laptop in India due to easy accessibility.
Indian people spend 70 minutes on OTT platforms per day and
30% of the consumers prefer to watch content in a regional
language other than Hindi and English.30% of consumers enjoy
movies on OTT platforms in India. India is placed at 10th in OTT
platforms in all over the world.
Indian OTT Platforms
Alt Balaji, Hoichoi, Ullu etc. are Indian OTT platforms which are
having web series, movies, dramas. Alt Balaji reports 88% growth
in the FY 2020 and gains revenue worth 77 Crore rupees. It has
8.4 million monthly active users and 56% of consumers are from
non-metro cities. Ullu an Indian OTT platform gained a 220%
hike in subscribers during the covid lockdown period. It is a
platform of erotic web series in English, Hindi and many regional



languages. Another OTT platform Hoichoi is a Bengali platform
of web series, movies, dramas that gained double subscribers
during the lockdown period in 2020. According to data available,
a subscriber spends 50 minutes per day on its contents. There are
many more OTT platforms in India apart from these platforms.
There are some regional language platforms in various states in
India.
Controversies created by OTT platforms in India

But the OTT platforms could not stay far from controversy in
India also. Some of the contents of OTT platforms created
controversy in India. Some web series such as XXX, Tandav,
Sacred Games, Ashram and some of the nude OTTs are always
making controversy in India. Due to the lack of censorship in OTT
platforms in India, some vulgar contents are there which are
consumed by  under 18 age groups of people. A sex racket was
arrested by police in Mumbai when a shooting was going on for
an OTT platform. Moreover, there are some web series that are
pro political in nature. Due to these, the Censorship Board of
India is preparing to make the OTT platforms under censorship.
Conclusion:

Lockdown due to Covid proved to be a disguised blessing
for the OTT platforms in India. Before the lockdown period, OTT
was a secondary entertainment source for the public, but during
the lockdown period, the trend has completely changed. OTT is
now a major entertainment platform for Indian consumers as per
the data available. Giant movie companies are willing to tie up
with the OTT platforms in order to release their movies. Due to
this, the demand for OTT platforms is increasing day by day. The
consumers are also happy to enjoy the content by paying the
subscription fees at home. Large numbers of working persons are
depending on such platforms which show the employability aspect
of such platforms. Although there are some controversies in such
platforms proper censorship can lead to creating a proper



entertainment environment on such platforms. Such platforms are
very easy to access and making them a comfortable and low cost
for the consumers.
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Abstract:
Education plays a significant role in the all-round development

of the individual. For that we planned our curriculum in such a
way that we can achieve the objectives of education which we
have set in the curriculum. Within the curriculum, teaching approach
is one of the important component which decides to what extent
we can achieve the objective of education. Whatever the teaching
approach we are using in the classroom it should be an entertaining
one. In such a situation edutainment approach carries a lot of
importance. So in this paper the researcher made an attempt to
discuss about the concept of edutainment approach which we can
apply in our classroom. This paper gives a brief insight about the
importance and principles of edutainment approach in our day to
day classroom.
Key Words:

Edutainment Approach, Teaching-Learning Process
Introduction:

We are living in a 21st century where we have connected with
everyone through the help of different technologies. Due to this



covid-19 outbreak we started keeping ourselves isolated from
other people. We made a shift in our lifestyle and keeping us safe
inside our home. During this pandemic period, we started using
different technologies for different purposes such as education,
entertainment, communication etc. Education is one of the important
component which helps a human being to lead a happy and peaceful
life. The students play an important role in the overall teaching-
learning process. Without their co-operation we cannot achieve
the objectives of education.

Now in our teaching-learning process we are giving more
importance on student-centred approach. We are using different
strategies to make the students active in the classroom. If we go
through with different literature, then we will find that in majority
of them we are giving importance on students’ activeness in the
classroom. Now the question is that to what extent the students
needs to be active in the classroom? Is activeness being the only
thing which we need for quality education? Is there anything else
which we need for the students? So in this paper the researcher
made an attempt to discuss an approach which will help the students
to remain active in the classroom, helps in effective learning of
students and thereby ensures the goal of quality education. This
approach helps the students in their overall personality development
process.

Edutainment is an emerging approach which comes under the
learner centred approach. It is a combination of two words:
education and entertainment. The term ‘Edutainment’ is basically
used in two sense: one is using different entertainment technological
software such as Powtoon, ahaslides etc. for education purpose,
another is using different elements of entertainment in the context
of education. So in this paper the researcher will discuss about
edutainment approach in later sense.

Shaiju and Rages (2018) referred edutainment which was also
known as entertainment education is a new method of learning



and teaching which integrates content of education and means of
entertainment. Edutainment is a that kind of approach where we
use different elements of entertainment in the context of education
in order to facilitate learning. More specifically we can say that in
edutainment we use movie dialogues, scenes, accent, song lyrics,
facial expressions etc. in education context by taking into
consideration of all students. For example we need to teach students
about the concept of paraphrasing then we can use a dialogue
such as ‘Yeah Dil Hain Deewana’ (The Heart is crazy in love-in
English) and paraphrase this term as ‘Deewana hain yeah Dil’
(Crazy in love the Heart is-in English). When the students learn
like that in classroom then they laugh and enjoy the overall learning
process. When the students learn the concept in this way then this
type of learning was stored as some unique kind of learning in
their conscious level which ultimately helps the students to
remember the information for a longer period of time.

This kind of approach helps us to improve the overall teaching-
learning process. As we are still using lecture method in the
classroom for teaching different concepts. So in such situation our
role should be that how we can make this lecture a memorable
one for the students. In such context the knowledge of edutainment
approach can helps us. If we can entertain the students during
their learning process, then only we can effectively achieve the
objective of education. We need to learn more about this approach
so that we can effectively use this approach in our teaching-learning
process.
Importance Of Edutainment Approach In The Teaching-
Learning Process:
a. Helps the students in their adjustment:

 After completing the school education, students enters for
the first time in a college where they need some sort of association
through which they can adjust themselves in a new environment.
In such a situation when the teacher uses edutainment approach



then they feel comfortable and happy in the classroom which
automatically helps them in making friends and thereby helps in
their adjustment process.
b. Helps students to express themselves:

When the teacher uses edutainment approach then students
feels easy to express their views in front of the whole classroom.
This ensures better engagement of the students in the overall
teaching learning process.
c. Reduce the fear among the students:

In edutainment classroom, students gets a friendly environment
which reduces the fear among the students. When the students
feel free then they participate more effectively in the classroom.
d. Co-operative learning among the students is possible:

When we are teaching students with some elements of
entertainment then the students feel happy and participate more
actively in the classroom. Due to edutainment approach they get
attracted towards education and learn together with their friends
which develops the feeling of co-operation among the students in
the learning (Hussain, Embi, and Hashim, 2003).
e. Helps in developing their achievement level:

When the teacher uses edutainment approach in the classroom
then students love the classroom and understand the concepts in
an in-depth manner. As we know that when students understand
something in a deeper level then it automatically helps them in
increasing their achievement level (Shaiju and Rages, 2018)
f. Helps in developing their leadership skills:

In order to lead others, students need to feel relaxed in the
classroom. This approach helps the students to make a connection
with others which is very much required to lead others. For
developing the leadership quality one must need to develop their
communication skills so that they can effectively communicate with
others. In such circumstance edutainment approach helps the
students in making connection and thereby develop their leadership



quality.
g. Helps them in preparing for the competitive job market:

Every education system of the world makes an aim to give
theoretical as well as practical knowledge of any task which was
set up in the course. As edutainment approach gives in-depth
knowledge about any topic by using different elements of practical
aspects such as real life situation, activity etc. which is required for
the emerging competitive market where students needs to engage
in competition which is required for getting a job.
h. Better engagement in the classroom:

With the help of edutainment approach we can create a lively
classroom atmosphere for the students. Due to the entertainment
which was provided by the teacher for education purpose motivates
the students to remain better engaged in the overall teaching-
learning process (Adnyani,  Suprianti, Marsakawati, and
Narotama, 2020).
i. Helps them in their overall personality development:

In edutainment classroom students gets the chance to express
their views in front of the students and teachers. This reflects the
student’s actual personality which was hide by them and thereby
helps the teacher to take appropriate decisions for overall
personality development of the students.
Principles Of Using Edutainment Approach In The
Classroom:
a. Teacher need to be flexible:

The teacher needs to be flexible with the changing demand of
the situation which ultimately creates trust among the students. It
ensures that the views of the students gets respected in the class
which ultimately motivates them to learn more in the teaching-
learning process.
b. Teacher need to develop the tolerance capacity:

As we are using learner centred approach in the classroom so
we need to develop the tolerance capacity within ourselves. In



edutainment classroom we need to accept that each student have
some unique personality so we need to give them the opportunity
to express them in front of all. In such situation the teacher needs
to develop the tolerance capacity so that they can deal with the
unexpected instances calmly which may occur in future.
c. Teacher need to develop the friendship with the student
in practical sense:

For making a lively classroom, first of all the teacher needs to
develop the friendly relation with the students so that students can
freely express their views in front of teachers in any issue. This
helps the teacher to improve the overall effectiveness of the
learning.
d. The teacher needs to be creative:

For using this edutainment approach in the classroom the
teacher need to be creative in nature. Because he will decide what
techniques or elements of entertainment he will use in the classroom.
At the same time the teacher also needs to be aware with the new
techniques which emerges in the field of edutainment so that he
can use appropriate teaching technique in the classroom.
e. The teacher needs to have faith on the students:

As a teacher we need to believe that students can effectively
perform their duties which are expected from them. We just need
to create motivation and develop confidence among the students
so that they will feel empowered and participate effectively in the
overall teaching-learning process. So in such situation edutainment
approach can helps us in achieving that.
Conclusions:

In today’s world, our education system become more complex
and challenging where we need to perform several tasks in order
to make learning enjoyable and fruitful for the students.
Edutainment approach is one of the important development which
have taken place in our teaching-learning process. The teachers
need to include different elements of entertainment in education so



that students could be encouraged more in their learning process.
This will make a positive impact in the life of students as it is
innovative and interactive approach which was used in the
classroom. If we really want to make our whole teaching-learning
process an effective one, then we must need to apply this approach
in our day to day classroom.
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