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© Editorial

Inheritance of past is the present ‘Heritage’. In this issue Prof Krishna Roy in her essay ‘Role of
Vitamin D in Alzheimer’s Disease: A review’ had enlightened the concept of deficiency of the
vitamin D, how is associated with the progression of dementia, specially in said case . Vitamin D
is synthesized in body with the help of sunlight. In another paper Dr Samiran Ghosh. identifies
LD association of marker SNPs significantly contributing low level of 25(OH)D at chromosomal
level for genes engaged in skin pigmentation pathway in different continental population, hig-
hlighting probable genetic basis of Vitamin D synthesis in skin and deficiency in circulation..
Nature remains the foundation of mankind. Dr Mohua Chatterjee explains theimportance of en-
vironmentally sustainable behavior in her review ‘A Probe into the Link between Connectedness
to Nature and Environmentally Sustainable Behavior’.The loss of connection with nature makes
people indifferent toward environmental degradation and damage; whereas, the closeness shared
with nature makes them empathetic and concerned about the natural world. In the next paper
Najnin Khatun and Dr Smita Ray, highlighted on another gift of nature, Basil in the paper ‘Mo-
lecular markers assisted characterization of the genus Ocimum’. In the paper entitled ’Synthesis,
characterization and redox properties of some O,N,O-pincer complexes of oxovanadium species.’
, Dr Paramita Majumder described the role of Dipicolinic acid (H.L') as a pincer ligand towards
oxovanadium (IV) species in presence of another ligand like bipyridine (L?) or phenanthroline
(L3 in refluxing ethanol to produce mixed ligand complexes.

Dr Parama Raha and Abhinandita Roy in the paper ‘Biodiversity status and conservation of
Rudrasagar Lake — A Ramsar site in Tripura, India’ reports that Shannon biodiversity index for
the bird population had signified that the bird population in this lake is moderately diverse.
Baer’s Pochard, which is a critically endangered diving duck and Three striped roofed turtle,
whose IUCN status is critically endangered is also present in that lake. In the paper ‘Trend in the
arrival of migratory birds in Kulik Wildlife Sanctuary, West Bengal, India during 2010-2020°
Shreoshi Das and Dr. Adrita Chakrabartialso reporton the general trend of a gradual increment is
seen among the overall migratory bird count in Kulik Wildlife Sanctuary. A. Choudhury and Dr.
Rupa Pal in their paper ‘Strengthening Nevanlonna’s Five value theorem for difference operator’
explained importance of Nevanlonna’s Theorem.

The article, ‘Introducing Savitribai Phule: A Translation of her Speeches’ by Dr.Piyali Gupta
is an excellent work on the speeches of Savitri Bhai Phule which were published in Marathi in
the year1892. Dr. Gupta has undertaken the laborious task of translating Savitri’s speeches on
several areas of social reforms which throws light on mass education, women’s emancipation and
oppressive forces of Brahminical patriarchy. As a prolific author and orator, her first book Kavya
Phule (Blossoms of Poetry) appeared in 1854 and the second one Bavan Kashi Subodh Ratnakar
(The Ocean of Pure Gems) was published in 1891. In this article, her speeches are divided
broadly into five segments: occupation or udyog, dissemination of knowledge or vidyadaan, vir-
tue or sadacharan, addictions or vyasane and debt or karj. This brilliant effort by Dr Gupta will




expose to the non-Marathi speaking people, the gamut of work which Savitri Bhai had carried
throughout her life.

Dr Susmita Sengupta’s paper titled ‘Archaeological Evidences of Early Indian Drama’ talks
about the popular forms of public and private entertainment used in India since the pre-historic
times. The evidences gathered from the rich gallery of cave paintings point to a highly evolved
form of entertainment of the settlers. The deified animal figures, hunting dances, magico — reli-
gious rituals of the Mesolithic people had dramatic element in them. Dr. Sengupta has wonder-
fully depicted that drama or dramatic performance or any kind of performance as such was very
much a communal civic activity among the Indus people. Puppet, masks, musical instruments,
dancing statutes all point to a highly evolved performance style of the Indus valley people. The
famous dancing girl figurine and other dancing figures discovered from Harappa, are a pointer to
this fact. This paper highlights those archaeological discoveries of theatre architecture from all
over the subcontinent testifies to a vibrant dramatic tradition of the ancient Indians.

‘The Influence of Nyaya-Vaisesika Philosophy on Anumitivada of Bhattasamkuka’ by Pou-
lomi Saha focuses four great exponents named Bhattalollata, Bhattasarnkuka, Bhattanayaka and
Abhinavagupta and their respective theories named ‘Utpattivada’ , ‘Anumitivada’, ‘Bhuktivada’
and ‘Abhivyaktivada’ on Bharata’s rasasiitra have marked a unique field of academic interest by
their valued expositions flavoured with different theories of philosophy. Poulomi has argued that
the original doctrines of earlier interpreters could not be found till date, but they are introduced
with their conclusions through various texts such as Abhinavabharati, Kavyaprakasa, Rasagan-
gadhara, Dhvanyaloka-Locana etc.

Colonization of Brahmaputra Valley by the English East India Company, followed by the is-
sues of immigration of non Assamese population, regional politics, and controversy over lan-
guage and ethnicity have been brilliantly covered by Nivedita Chakraborty in her article
‘Sylhet Referendum of 1947: A “forgotten” saga of Indian History’. She has argued that how
massive intimidation, irregularities and the verdict of the referendum was in favour of excluding
Sylhet from Indian Union. Muslim majority Sylhet was slashed out permanently and became a
part of East Pakistan.

‘Oggorbhatta ebong tarpor: Bangladesher Kobita’ by Dr. Sharmishtha Niyogi throws light
on the food habit of Bengalis from ancient times and how this has been reflected in different
forms in literature. Not only medieval Bengali literature (Charjapada , Srikrishnakairtan, Man-
gal kabya) but also modern Bengali prose and poetry deal with Bengali’s typical association
with rice or bhaat . In this article, Dr Niyogi has shown how the notion of untouchability de-
prived socially backward classes from their right to food (rice/ bhaat). Even the contemporary
literature reflected the harsh power politics both in West Bengal and Bangladesh that posed a
challenge to this basic right. The craving/love for food (rice or bhaat) became an integral part of
Bengali identity.




Dr Balaram Das in his scholarly work ‘Bangla vasha charchay Bangali I.C.S Ramesh
Chandra Dutta’ has explicitly described how R.C. Dutt who was hard core westernised and
brought up in an anglicised atmosphere was deeply influenced by the writings of the nineteenth
century social reformers. Dutt has realised that, in spite of the advent of western education, nine-
teenth century Bengali intelligentsia were comfortable with Bengali as their medium of expres-
sion. Dr. Das has shown that Dutta had imbibed within himself the anti-imperialist feelings
which were reflected in the various writings of the western educated Bengali middle class.

‘Swadhinatar Panchabarshiki:Pratham Sadharon Nirbachaner Prekkhapote Pashchim-
bongo’ by Dr.Anjan Saha is an exceptional paper where he explains the situations of the first
election (1952) in West Bengal after independence. As a newly independent state how West Ben-
gal performed in the first election in terms of its huge population, poor economic conditions and
political pressures from the ruling party were discussed in detail in this paper.

Arpita Dey in her paper titled ‘Sampratik sasnkrito natyosahitye Siddheswar Chattopadhayay
er abodan’ highlighted the contribution of Siddheswar Chattopadhayay who had introduced a
new tradition in Sanskrit literature. He had written four plays in Sanskrit where the socio-
economic conditions of post-independence India was clearly depicted. Exploitation of the
masses, corruptions and malpractices threatened the life of the Indian people. Arpita has shown
how Siddheswar Chattopadhyay had introduced these modern themes in his plays and opened a
novel style in Sanskrit literature.

Mugdho Majumdar’s paper ‘Ramprasad Sen o samakalin Bangla’throws light on the eight-
eenth-century Bengal’s socio economic cultural and religious scenarios and how Ramprasad
Sen’s creativity was deeply influenced by the crisis of this transition phase in Bengal. In almost
all the works of Ramprasad sorrows and miseries of the indigenous population of Bengal was
reflected.

Dr. Amrita Bagchi

Dr. Samiran Ghosh
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Role of Vitamin D in Alzheimer’s Disease: A review
Krishna Roy, Professor of Physiology and Principal,
Bethune College, Kolkata 700006

X3 Abstract :

Vitamin D also known as sunshine Vitamin , has long been known to be related with strong
bone health and proper bone metabolism. Deficiency of Vitamin D is usually translated into
osteoporosis, and other bone disorders like rickets or osteomalacia. But newer studies have
revealed its significant role in the reversal of different kinds of diseases such as Type 2
diabetes, Cardio vascular diseases, Dementia, Breast Cancer, Colorectal and Prostrate Can-
cer, Depression, Penile erectile dysfunction etc. Other noticeable signs of vitamin D defi-
ciency are muscle pain, depressed mood, recurrent fatigue and tiredness, slow healing of
wounds, hair loss and many more. Many of these diseases are linked with the major
physiological functions of Vitamin D. Nowadays researchers are more concerned about this
vitamin for its involvement in brain function. Deficiency of this vitamin shows some link-
age particularly in the progression of dementia, specially Alzheimer’s disease . Alz-
heimer’s Disease affects mainly the aged population and its clinical treatment is not yet
fully established. The present article aims at exploration of the role of this vitamin in this
deadly disease.

Vitamin D or Sunshine Vitamin , discovered 100 years ago by Mc Collumn et al (1) is a fat
soluble vitamin with a steroid structure . It is considered as a prohormone hormone which
has a well-established role in maintaining bone health by regulating calcium metabolism (2).
It exists in two isoforms, known as vitamin D2 and D3. Around 90% of Vitamin D is synthe-
sised in the skin by the action of ultraviolet radiation ( from sunlight exposure) on the choles-
terol precursor, 7-dehydrocholestorol (2,3). Other sources include diet, including fortified
foods, and supplementation (4 ). The molecule is initially biologically inert and requires two
separate hydroxylation steps in order to be converted into its active form. At first it is con-
verted to 25-hydroxyvitamin D (25(OH)D) in the liver and then to the active hormonal form,
1,25-dihydroxyvitamin D in the kidney (2). This hormone reacts with a single nuclear type
receptor (VDR) in the target cell to facilitate the activation or suppression of target genes and
the proteins produced in response to the hormone then carry out different functions of vita-
min D, such as calcium absorption , phosphate absorption from intestine, calcium metabo-
lism in the bone and calcium reabsorption from kidney and many other functions (48). Clas-
sically, this vitamin has a recognized role in the regulation of bone health physiology and
calcium-phosphorus homeostasis by exerting action at the level of the skeletal bone, intes-
tine and kidney. But for the last two decades there is consistent evidence in favour of the
non —calcemic effects of vitamin D metabolites in vitro and in vivo. (6.). Emerging evidence
suggests that vitamin D is involved in a wide variety of functions unrelated to bone health,
such as immune function and vascular processes (7). Longitudinal studies have found that
low vitamin D concentrations are also associated with an increased risk of colorectal cancer
(8), Type 2 diabetes (9, 43) and cardiovascular disease (10,44). Other functions are regula-
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tion of parathyroid growth and parathyroid hormone production; a role in the islet cells of
the pancreas .(11). It is also used to prevent a variety of diseases including several degenera-
tive diseases. (12). In fact, vitamin D and cognition has been considered as a popular asso-
ciation for the last 50 years , which can be proved by publication of a remarkable body of
literature. (50). Our brain has the ability of synthesizing, catabolising and receiving Vitamin
D which in turn can regulate many cellular processes in neuron and microglia. (5) It also
helps in synaptic plasticity, neurotransmission in dopaminergic neural circuits, exerts anti
inflammatory activities, neuroprotective activities within brain by reducing synthesis of pro
inflammatory cytokines and the oxidative stress load.(51)

This Vitamin also stimulates our brain to release “happy hormones” like dopamine. These
hormones are the ones that help us feel a sense of well-being and happiness and thus indi-
rectly Vitamin D plays an important role in mental health and mood.(58)Some researchers
refer to vitamin D as the “forgotten neurosteroid” (45). There is also increasing interest in the
potential role of low vitamin D concentrations in the pathogenesis of cognitive decline, de-
mentia and Alzheimer’s disease (AD) ( 13, 14,15.). Alzheimer’s disease (AD) is a progres-
sive neurodegenerative disorder characterized by irreversible cognitive deficits and behav-
ioural alterations, impairment of memory and loss of spatial memory. (16) Eventually it
leads to complete incapacity and death within three to nine years since diagnosis. (17) . AD is
a multifactorial disease which include gender, family history, genetics, and head trauma,
low educational attainment and environmental factors. (18). ButAging is a strong risk factor
for AD ( 19). Elderly adults are particularly at risk of vitamin D deficiency for a variety of
reasons, for example ageing reduces skin thickness resulting in a decrease in cutaneous con-
centrations of vitamin D3 precursor 7-dehydrocholesterol. Other reasons include a lack of
adequate exposure to sunlight, decreased intake of vitamin D from diet, impaired intestinal
absorption and impaired hydroxylation in the liver and kidney (20).

As Vitamin D has been found to be involved in neurotrophy, neurotransmission, neuroprotec-
tion, and neuroplasticity, it has been suggested that Vitamin D deficiency may play a key role
in the progression of dementia and Alzheimer’s disease.(35)

The objective of the present review article is to assess justification of the relation believed
to exist between Vitamin D and the course of Alzheimer’s disease.

®,

o Literature review :

A cross-sectional analysis on elderly and young people (30—60 years old) with low level of
vitamin D and decline in cognitive ability using Pearson’s correlations showed significant
result. (39). Epidemiological studies also have outlined a strong correlation between defi-
ciency of vitamin D and neuro-degeneration associated with AD. Many of the A D patients
(70-90%) were found to be vitamin D deficient, and these patients are the most vulnerable
group to develop neurodegenerative disorder due to additive effect of Vitamin D deficiency
along with aging factor (31, 32)

The central nervous system has proved to be a major target for vitamin D activity (5). The
main vitamin D metabolites are present in the human cerebrospinal fluid (CSF), which circu-
lates in different areas surrounding the brain. It is true that CSF concentrations are highly
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correlated with concentrations in blood plasma ( 22 ). Both the 1,25-dihydroxyvitamin D3
receptor and la-hydroxylase, the enzyme responsible for synthesizing the bioactive form of
vitamin D, are widely distributed throughout the human brain. Additionally, the Vitamin D
receptor and enzyme are densely located in areas associated with memory and higher order
cognition, such as the CA1 and CA2 regions in the hippocampus as well as the dentate gyrus,
cingulate gyrus and prefrontal cortex (23 ). Vitamin D has been implicated in neuroprotective
functions and appears to play an important role in brain development in rat models., such as
inducing nerve growth factors in embryonic hippocampal neurons (24.) or rats born to vita-
min D3 deficient mothers demonstrated a pronounced reduction in nerve growth factor in
addition to decreased glial-derived neurotrophic factor compared to control rats (25.) Fur-
thermore, Vitamin D had a drastic inhibitory effect on the expression of the inducible form of
nitric oxide synthase in activated microglia and astrocytes in rats, an enzyme involved in the
production of nitric oxide which is implicated in the brain’s immune responses (26).

But Vitamin D itself depends on the brain tissue for its own activation . Enzymes involved in
the synthesis and elimination of 1,25-(OH)2D3 are expressed in brain regions such as the
thalamus, hippocampus, and basal ganglia. This suggests vitamin D has both autocrine and
paracrine pathways in the central nervous system (37,38).

In patients with Alzheimer’s Disease (AD ), the main hallmarks are amyloid-B (AB)-rich
plaques, neurofibrillary tangles (NFTs), synapse loss, and atrophy in brain areas with mem-
ory and executive functions (27).Many researchers have tried to explore the relevant pre-
ventive interventions to delay the development of the disease and several relevant risk fac-
tors (45, 53). In addition to other potentially modifiable risk factors for AD, such as being
overweight, smoking, diabetes mellitus, hypertension, hypercholesterolemia, and cardiovas-
cular diseases, Alzheimer’s disease a potential prognostic role of vitamin D deficiency has
also been proposed recently (36.49). Arecent meta-analysis of 18,974 adults reported that
severe vitamin D deficiency (< 10 ng/ml) increased the risk of dementia by 54% (40).
Although vitamin D status is a crucial but non-specific risk factor for AD (14) Cui et al.
Opined that there may be specific “critical windows” through which vitamin D deficiency
might result in the most deleterious ailment in brain. Recent reports have shown during
these time-frames, Vitamin D supplementation could be the most beneficial factor to act as
panacea or to prevent long-term damage to the brain (34). Earlier, in a number of occasions,
Vitamin D has found to exert prospective action to combat the pathological problems asso-
ciated with AD.

1. In vitro, vitamin D stimulates macrophages which increase the clearance of Af
plaques (28)

2. It reduces amyloid-induced cytotoxicity and apoptosis in primary cortical neurons.],
and influences AP stimulation of induced nitric oxide synthase (NOS), which contributes
to modulate the inflammatory process related to AD (29).

3. Genome-wide association studies have focused on the role of VDR polymorphism in
late onset AD (LOAD) susceptibility (30).
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4. A potential therapeutic window during which vitamin D might provide benefits to re-
duce the risk, or delay the onset, of AD could occur during the pre-clinical and mild cog-
nitive impairment ages, when measurable changes in glucose utilization and A accumu-
lation already occur. (35).

5. Vitamin D has been found to modulate the voltage-gated calcium channel targeted by
AP peptides, indicating its role in repair of neuronal calcium homeostasis altered by AP
peptides (35)

6. Vitamin D can prevent glutamate neurotoxicity by upregulating VDR expression and
exerting antioxidant effects (41)

7. Studies have shown that gene polymorphisms of vitamin D are associated with AD
susceptibility (42)

8. Animal studies have shown that Vitamin D can promote the clearance of Ap and vi-
tamin D deficiency leads to an increase in AP in the brain (40 ). In human studies, it has
been shown that vitamin D causes an increase in plasma AP, especially in the elderly,
suggesting a decrease in brain A (42)

9. A good number of studies in the recent past , have shown deficiency in Vitamin D
status is associated with dementia and AD in a varieties of population (52, 53, 54)

However, there is also other side of the coin , which explain negative correlation between
Vitamin D status and Cognitive decline in human. A review work almost one decade ago
failed to find a significant correlation between cognitive decline and plasma 25-(OH)D con-
centration (47). Another prospective cohort study for 20 years of follow up period among
13,044 participants in the Middle East reported that lower concentrations of vitamin D meas-
ured during middle age were not significantly associated with faster cognitive decline [46].
More and more studies nowadays are coming out with the no correlation results between
these two parameters.(55, 56). Supplementation with Vitamin D has not proved to prevent
onset of dementia or AD (57,58) However, there has been no systematic evaluation of
whether vitamin D deficiency (<20 ng/ml) is associated with risk of development of demen-
tia and AD. Such information would be significant for preventing the development of demen-
tia.

®,

D Conclusion :

A good number of publications in the Scientific world exists in support of the role of Vita-
min D in Alzheimer’s Disease. There is also much certainty that Vitamin D takes part in
normal brain function, and low Vitamin D levels can occur among demented patients. But
this event is to be reproduced both clinically and in laboratory based experiments without
fail.  Still now there is much conflict and inconsistencies in the experimental findings in-
volving this Vitamin in the interventional studies. Hence, much more experimental path is
yet to traverse. Prevention of the onset of AD by modifying/ supplementing Vitamin D,
demands much more trial studies on heterogeneous human age group before stating the fi-
nal verdict.
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< Abstract :

Nature remains the foundation of mankind. However, owing to industrialization and techno-
logical advancement, the lifestyle of today’s man has vastly changed. The human societies
have become quite complex and diversified; and people’s needs have been transformed. Peo-
ple at large, have become technology dependent and alienated from the natural environment.
The present article delineates the concept of connectedness to nature and its significance in
environmental sustainability. People’s emotional affinity towards the nature and the inclusion
of nature into the self are conceived of as connectedness to nature. The loss of connection
with nature makes people indifferent toward environmental degradation and damage;
whereas, the closeness shared with nature makes them empathetic and concerned about the
natural world. Thus, one of the prerequisites of environmental education and protection may
be the nurturing of nature connectedness among the individuals since their childhood. The
emotional attachment shared with the nature will motivate the individual to practise sustain-
able behaviours and to refrain from environmentally destructive behaviours. The present arti-
cle concludes with the statement of some suggestions for maintaining pro-environmental be-
haviours among people.

X2 Key words :
Connectedness to nature, environmental protection, environmental sustainability, pro-
environmental behaviour.
In prehistoric times, people were completely immersed in nature, since the interaction with
nature was crucial for survival. With the increasing complexity and diversification of human
societies, social interactions became more important and sophisticated, and gradually re-
placed the human-nature relations. A barrier was erected between man and nature, and hu-
mans became alienated from nature. However, natural roots still remain the foundation of
mankind. Cowie (2002) remarked, ‘“Natural environments often generate experiences that
combine great emotional and moral power charged experiences”. According to the biophilia
hypothesis by E. O. Wilson (1984), the predisposition to form an emotional connection to the
natural environment is inherited, because such a connection has an adaptive value in the con-
text within which humans evolve their defining characteristics. Connectedness to nature is a
psychological construct which indicates the extent to which individuals include nature as part
of their identity, feel integrated with nature, care for nature, and feel committed to protect the
natural environment. Nature connectedness, therefore, can also be thought of as relatedness to
nature, connectivity with nature, emotional affinity toward nature, or inclusion of nature into
the self. It includes an understanding of nature and everything it is made up of, even the parts
that are not pleasing.
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Nature relatedness being a relatively stable individual trait can change based on one's experi-
ence with the nature. The longer an individual spends in nature, the more connected he or she
becomes to nature and the more concern he or she may feel for nature. Feeling connected to
nature at a state level has many benefits for the person as well, such as more positive moods
and less negative moods, happiness and wellbeing. Connectedness to nature determines sus-
tainable behaviour such as, pro-ecological behaviour, frugality, altruism, and equity (Barrera-
Hernandez et al., 2020). Emotional attachment to the natural world has been found to influ-
ence an individual’s future ecological behaviour and develops him into a more environmen-
tally conscious citizen (Leopold, 1949; Orr, 1992; Sobel, 1996; Suzuki and McConnell, 2002;
Thomashow, 1995). As the famous ecologist Leopold (1949) wrote years ago: ‘We abuse land
because we regard it as a commodity belonging to us. When we see land as a community to
which we belong, we may begin to use it with love and respect.” Thus, ecological behaviour
and environmental protection may be initiated and fostered by expanding our sense of self,
that is, through inclusion of natural community into the self. Behaviour leading to destruction
of this world will then be experienced as self-destruction (Roszak, 1995).

As Bryant and Hungerford (1977) have stated, people’s attitudes towards natural environ-
ments are formed at a very young age; and, hence, they must be nurtured since childhood in a
way so as to bring about positive changes in their attitudes. However, the modern lifestyles
create a disconnection between people and the natural environment. The rapid increase of
computer and video technology thrust upon children and youths, the competitive mindsets of
the parents forcing their children into the ‘rat race’, and the complexities of the lifestyles,
nowadays, are the reasons behind young individuals’ alienation from nature. In today’s com-
petitive world, the youths must accept and adapt to new technology in order to contend for
scholarships, higher institution placements, or better paying jobs. Hence, they are gradually
adapted to spending more sedentary time indoors. As people no longer need to experience the
world, an apathetic attitude towards how they interact with the nature tends to be cultivated in
their minds. Consequently, such individuals become detached from nature day by day, and
feel less responsibility to protect the environment.Rapid urbanization, technological ad-
vances, and decreased physical activities in association with disconnectedness with nature are
the causes behind the increase in numerous health related consequences including diabetes,
coronary heart disease, and obesity among people, nowadays. A substantial increase in obe-
sity levels among urban, sub urban and rural children are noted.

The importance of feeling connected to nature has been stressed in the writings of both
ecologists and eco-psychologists. Eco-psychology, as a sub-field of environmental psychol-
ogy, describes the interface between ecology and psychology; and encompasses the psycho-
logical relationship shared by human and non-human creatures with nature, in both directions
(Hill, 1999). Eco-psychology emphasizes that the needs of humans and nature are interde-
pendent; and both complement each other. Hence, human health will suffer if nature does as
well. Eco-psychologists attempt to trace the underlying motivations for people’s bad envi-
ronmental habits (Miller, 1994), and to create positive and affirming motivations among peo-
ple, based on a bond of love and loyalty to nature (Bayland, 1995). There have been two focal
points in the eco-psychological researches, one being the experimental learning aimed at
helping people form a spiritual and emotional connection to the ecological systems of which
they are a part, and the other has been an emphasis on small group, community, and face to
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face contact as a way to bring about ecologically significant behaviour, and establish health-
ier relationships.

Man’s concern for preservation and protection of his environment, that is, “environmental-
ism” is the outcome of the biophysical, economic and social impacts of technological innova-
tions. The protection of environment has become even more significant after increased indus-
trialization accompanying overdraw of natural resources and pollution of air, water, flora and
fauna. However, Inglehart (1995) has optimistically affirmed that, as societies become more
affluent, their members are less pre-occupied with the economic struggle for survival, and
become free to pursue with what Inglehart labels post-materialistic goals such as, individual
self fulfilment, and environmental protection. According to him, pro-environmental attitudes
are part of a general change in fundamental values that takes place as societies develop.

An individual with pro-environmental attitudes would present strong concerns about the envi-
ronment, active participation in environmental protection, and motivation for improvement
(L6pez-Bonilla and Lopez-Bonilla, 2016; Ogunbode et al., 2018; Kopnina and Cocis, 2017;
Hosseinnezhad, 2017b). It may be assumed that pro-environmental behaviour will follow fa-
vourable changes in attitudes in favour of environment. However, this has not always been
the case. The general pro-environmental attitudes are not always found to be related to spe-
cific pro-environmental behaviour (Heberlein and Black, 1976).

Pro-environmental behaviour involves actions at individual or group level for enhancing and
improving environmental quality beyond the living space, reducing environmental damage
and alleviating the degradation of natural environment, maintaining natural environment for
the coexistence of humans and ecology, and solving certain environmental problems. Pro-
environmental behaviours such as, reduced energy consumption, waste management, recy-
cling, avoidance of littering, and environmental activism contribute towards environmental
sustainability. Sustainability implies meeting the needs of the current generation without
compromising the ability of future generations to meet their own needs. A sustainable society
restores, preserves, and enhances nature and culture for the benefit of all life in present and in
future. People’s economic support or resistance behaviours such as, avoiding products which
would result in pollution, and resisting manufacturers who hinder environmental protection
may also protect the environment. Moreover, people may tell others about the actions to solve
environmental problems, and persuade them to refrain from environmentally damaging be-
haviours.

The promotion and maintenance of pro-environmental attitude and subsequent environment
friendly behaviour may be based on imparting environmental education to people since
childhood. Environmental education is a holistic and lifelong learning process directed at
creating awareness about environmental problems among individuals, and enabling them to
explore and identify environmental issues, and plan suitable problem solving strategies to
handle those issues. Consequently, such individuals learn to assume responsibility, and ac-
quire necessary information and effective skills to resolve the environmental challenges. Fur-
thermore, they will be motivated to prevent unwanted changes in the ecosystems and their
constituent parts resulting from changes associated with human activities, conserve natural
resources, prevent misuse of perishable natural resources and the existing natural environ-
ment, repair damage and reverse trends as and when possible, create a healthy environment
free from dust, germ, and other elements that cause many hazardous diseases, maintain per-
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sonal hygiene and environmental sanitation, cultivate awareness about population growth and
explosion, environmental pollution and degradation, and inculcate integrated knowledge re-
garding environmental restoration.

The present discussion concludes with the statement of some suggestions for maintaining

pro-environmental behaviour, which are as follows :

To increase the rewards (financial or non-financial incentives) for beneficial

behaviour.

To reduce any delay between detrimental behaviour and the penalty.

To increase the control of government over illegal behaviour.

To organize information campaigns including prompts (brief signals like ‘please do not

litter”), contests, seminars and workshops from the grass root level, that is, school.

The campaigns are assumed to enhance individuals’ problem solving skills, critical and

creative thinking, self learning, skills of communication and teamwork, which may even-

tually help them become effective environmental actors.

To use modeling technique, that is, to introduce successful people as the role models, to
generate public interest and awareness, and remove public apathy towards environmental
issues.

To implement behaviour modification technique using the following steps:

To select a particular group of people for the intervention, as opposed to changing the be-
haviour of ‘everyone’.

To target a specific behaviour (for example, waste management) to be changed that will
improve the quality of the environment.

To examine the primary factors underlying the behaviour to be changed.

To design and apply an intervention programme to change the behaviour so as to reduce
its environmental impact.

To evaluate rigorously the effects of the intervention on the behaviour and also on the
quality of environment and human life.

To provide feedback and rewards to the participants regarding behaviour modification.

It may, therefore, be inferred that a lack of connection with nature may contribute to peo-
ple’s apathy toward environmental degradation and protection (Pyle, 2003); whereas, a
close bond shared with nature may foster empathy for the natural world. As Mayer and

Frantz (2004) have stated, an individual’s connection with nature may motivate him to
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engage in pro-environmental behaviour. It is noteworthy that as not all individuals and
communities respond to pro-environmental interventions equally well, the psychologists
are required to collaborate with the experts in marketing to target the potential consumers
who will respond to a particular intervention better than they do to others. If the interven-

tions are tailored to fit the needs of individuals and communities, the chances of success

will increase,which may lead to a long- term behavioural change.
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«» Abstract :

The Ocimum spp. commonly known as Basil, the most popular economically important herb
or shrub is known for its immense value credited to its biological activity, medicinal proper-
ties, and higher safety than synthetic medication. The existence of morphological diversity,
variability in biochemical constituent composition within the genus Ocimum, its taxonomic
classification as well as the phylogenetic relationship, is still questionable. Differentiation of
most taxa is based on the leaf morphology and colour, which frequently depends on environ-
mental conditions leading to ambiguity in the classification. The chemical constituents of
Basil are highly complex, containing an enormous type of biologically active phytochemicals
with variable proportions among varieties or even plants within the same field. Therefore, the
accurate characterization of Ocimum and the determination of genetic variation among differ-
ent species of Ocimum are important. For the characterization of Ocimum, DNA-based mo-
lecular markers (RADP, AFLP, ISSR, etc.) have been used profusely since it is a very sensi-
tive and effective technology. The discovery of Polymerase Chain Reaction (PCR) made the
innovation of DNA-based markers easier. Among these techniques, Random Amplified Po-
lymorphic DNA (RAPD) has been broadly used for the detection of intraspecific and inter-
specific genetic diversity as this approach requires no previous knowledge of the genome that
is being analyzed. This review work is an attempt to assess the status of metabolite profiling
and molecular markers assisted characterization of genus Ocimum.

% Keywords :

Ocimum, DNA, Biological, Molecular, RAPD Markers, Diversity.

Some of the traditional herbs known for aromatic, culinary, medicinal, ornamental, and many
other aesthetic properties in the world belong to the family Lamiaceae. The genus Ocimum
belongs to the subfamily Ocimoideae or Nepetoideae of the Lamiaceae family and contains
over 65 different species and varieties. (Rajni et al., 2016). The name Tulsi' is obtained from
the ‘Sanskrit' word which means ‘Matchless one' (Ghosh 1995, Simpson and Conner 1986).
These plants are highly variable and hold a wide range of genetic diversity at intra and inter-
species levels. Nine species of Ocimum viz. O. sanctum L, O. basilicum L, O. gratissimum L,
O. kilimandscharicum Girke, O. micranthum L, O. americanum L, O. citriodorum L, O.
campechianum Miller (Mill.), O. minimum L are found in India, three of which (O. ameri-
canum L, O. citriodorum L, O. minimum L) are exotic (Upadhyay et al., 2015).Many bioac-
tive molecules have been found in Ocimum sp. The amount of substances produced depends
on the nature of the soil, harvesting processing, and storage. Some of the important essential
oil constituents reported from Ocimum species include linalool, linalyl acetate, geraniol,
citral, camphor, eugenol, methyl eugenol, methyl chavicol, methyl cinnamate, thymol, etc.,
which are of immense value in the perfumery and cosmetic industries (Balyan and Pushpan-
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gadan 1988) and also shown to have antibacterial activity. While research on commercial
natural products has advanced, the herbal drug industry faces significant issues of adultera-
tion and misidentification of plants (Sarwat et al., 2012). It is sometimes noticed that the wild
Ocimum sanctum has been adulterated with its morphologically similar relative Vitex ne-
gundo. The second plant has the same morphological characters such as the colour of the
flower, size, and shape of leaves as the first one (Prakash et al., 2013). The key reasons for
drug replacement are lack of knowledge of genuine sources, the similarity in morphological
characters, negligent collection by herbal collectors and suppliers, lack of availability of in-
digenous drugs, and sometimes high manufacturing costs for these drugs (Sarwat et al.,
2012).Research shows that high levels of both morphological and chemical variability exist
within the Ocimum sp due to interspecific hybridization, polyploidy, and the existence of
chemotypes or chemical races that do not differ notably in morphology (Simon et al., 1990).
Hence it is important to characterize the genus at a molecular level for solving the taxonomic
problem. Molecular or DNA-based markers are extensively used and it is advantageous over
other conventional methods. The primary advantages of using molecular markers are (1)
availability of a huge number of markers (2) generally unchanged by environmental influ-
ences (Sarwat et al., 2016). The capability of a molecular marker depends upon its ability to
detect the total amount of polymorphism in the samples being analysed (Leela et al., 2009).
Restriction fragment length polymorphism (RFLPs) is one of the preliminary molecular
marker approaches utilized for identifying variations in a DNA sequence by restriction diges-
tion of DNA with the help of restriction enzymes. Later many other methods are developed. A
more modern way of detecting individual variations in DNA nucleotides is with the help of
Single Nucleotide Polymorphism (SNPs).

Description of the molecular markers (DNA based marker)

| Molecular markers ‘

DNA based RNA based

! 1
PCR based ‘ Hybridization-based ‘

': RFLP
1 Satellite

| Arbitrarily primed ’

SSLP
SNP

RAPD
AFLP
ISSR

— SRAP
SSR

EST

Fig 1: Classification of Molecular markers.

Page 16



Heritage V111 2021 ISSN23499583

DNA marker can be elucidated as a particular segment of DNA that is representative of the
differences at the genome level. DNA markers should not be treated as regular genes; instead,
they should be viewed as constant genome landmarks. Various types of DNA markers are
present and based on their method of detection. They can be broadly classified into two
classes (fig 1), one is hybridization-based (such as RFLP) and another one is PCR-based
(such as RAPD). DNA profiles can be seen by hybridizing with restriction enzyme processed
DNA fragments of known sequence to a labelled probe. PCR-based markers include amplifi-
cation of particular DNA sequences using randomly chosen nucleotide sequences known as
primers and a DNA polymerase enzyme. These amplified fragments are separated using aga-
rose gel electrophoresis and the banding patterns are identified by different techniques such
as staining and autoradiography (Sarwat et al., 2011). The DNA markers may also be de-
scribed as dominant or codominant. This category is based on whether these markers can dis-
tinguish between homozygous and heterozygotes. Codominant markers specify size variation
where dominant markers are analysed by their presence or absence. An ideal DNA marker
should have certain criteria like:

i.  Genome specific
ii.  Evenly distributed in the whole genome
iii.  Can differentiate between homozygotes and heterozygotes
iv.  High level of polymorphism
v.  Free of environmental factors
vi.  Reproducible

SL No. Type Example
a) The first-generation molecular markers e.g., RFLPs, RAPDs, and their modifications
b) The second-generation molecular markers e.g., AFLPs and their modified forms
c) The third-generation molecular markers e.g., ESTs

Table 1: Based on the development of these approaches in the last three decades, molecular
markers have been classified into three classes (adopted from Gupta et al., 2001)
Types : These are some molecular markers and their modified forms:
1. RFLP (Restriction fragment length polymorphism)
2 RAPD (Random amplification of polymorphic DNA)
3 AFLP (Amplified fragment length polymorphism)
4. ISSR (Inter Simple Sequence Repeats)
5 SSR (Simple Sequence Repeats) or STMS (Sequence Tagged Microsatellite
Markers)
6. SNP (Single nucleotide polymorphism)
7 SRAP (Sequence-related amplified polymorphism)
8. SSLP (Simple Sequence Length Polymorphisms)
9 EST (Expressed Sequence Tag)
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Based on the development of these approaches in the last three decades, they have been clas-
sified into three classes (Gupta et al., 2001) shown in table 1. Different molecular markers
can be used as detection systems for genetic variations by using genomic DNA for genetic
analysis, among them the RAPD approach is one of the earliest modifications of PCR used
for genome scanning (Welsh and McClelland, 1990; Williams et al., 1990). The procedure
used in RAPD is shown in fig 2.

| DN A template

l | RAPD PCR | l

L ! | | | ! |
I RAPD PCR product I

|

Gel electrophoresis of amplified fragments

Il

Detection of the size of the amplified fiagments and comparison

Fig 2: Steps involved in RAPD mapping: The DNA templates are used for PCR with RAPD
random primers.
Molecular marker-assisted characterization of the genus Ocimum

Molecular or DNA-based markers have been utilized extensively for studying genetic rela-
tionships in different species of Ocimum. Interspecific hybridization and polyploidy are the
major events (Harley et al., 1992) that occurred within the genus Ocimum and created taxo-
nomic confusion. PCR based techniques such as RAPD (Williams et al., 1990), provide an
excellent way to produce numerous molecular markers that can be used to identify genetic
relationship and to allow revaluation of the classification. RAPD markers have been utilized
effectively in separating chemotypes of O. gratissimum (Vieira et al., 2001). Vieira et al.,
(2011) pointed out that volatile oils and flavonoids could differentiate the accessions of O.
gratissimum in a similar manner to the molecular markers. Molecular markers have been
found to be correlated with the presence of certain volatile oil. Eugeno, geraniol, and thymol
were the primary essential oils, while xantomicrol and cirsimaritin were the most important
flavones found in Ocimum gratissimum (Singh et al., 2003). A chemotype having primary
essential oil and flavone (geraniol, xanthomicrol, isothymusin, cirsimaritin and luteolin) was
found when analyzed by RAPD markers in a genetically distant accession from the other
groups.
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There were 96.47% polymorphic RAPD bands and 98.17% polymorphic ISSR bands in a
sample of 17 Ocimum genotypes belonging to 5 different species (O. basilicum, O. ameri-
canum, O. sanctum, O. gratissimum, and O. polystachyon) (Patel et al., 2015). RAPD and
ISSR markers have amplified several distinct species-specific alleles and the greatest number
of distinct alleles was found in the case of O. Sanctum in both marker systems (Patel et al.,
2015). Similarly, Lal et al., 2012 performed an ISSR study of 6 Ocimum species and found
them to be 100% polymorphic. Comparative RAPD analysis of O. sanctum, O. basilicum, O.
gratissimum, and O. americanum showed amplified fragments ranging in size from 250 bp —
2500 bp and 60 % polymorphism. Species-specific bands for O. sanctum aiding in the au-
thentication of the species were found. Among the ten ISSR primers tested, bands in the size
range of 250 bp to 1 Kb, and among O. sanctum, O. basilicum, and O. gratissimum 40%
polymorphism was found using ISSR markers were obtained (Sarwat et al., 2016). RAPD and
ISSR techniques are sensitive, accurate, and are structured tools for genomic analysis in the
species of Ocimum and have been used alongside with traditional morphological and bio-
chemical markers. Major differences were noticed in the morphological characters except for
0. x africanum and O. basilicum. The cluster created from the morphological information
indicated two distinct groups viz. basilicum group and sanctum group. There was not much
difference between morphologically related species viz. O. x africanum and O. basilicum in
chemical analysis but molecular analysis such as RAPD analysis demonstrated that O. x afri-
canum and O. basilicum are distinct species. Thus, the combined study of morphological fea-
tures, biochemical and molecular markers is the best possible method for confirming taxo-
nomic description (Chowdhury et al., 2017). The species-specific markers amplified can be
turned into simple PCR-based sequence characterized amplified region (SCAR) markers
which will allow the screening of an enormous number of samples and populations from a
different region (Yao et al., 2008). Some scientists have confirmed the ability of the AFLP
method to examine genetic distances between O. basilicum L. varieties and to check the oc-
currence of any association between genetic relationship, essential oil composition, and mor-
phological character (Labra et al., 2004). Bilai et al., (2020) screened 20 accessions of O.
gratissimum, O. sanctum and O. basilicum collected from different places. Varieties were
analysed through RAPD and ISSR primers to find out the extent of molecular characteriza-
tion. PCR amplification of the polymorphic regions using a single primer generates multiple
amplification products which can be utilized as a dominant multilocus marker system for the
study of genetic diversity among organisms. These PCR amplified samples were subjected to
Sanger sequencing. Some of the markers used for the characterization of different species of
Ocimum have been summarized in table 2.

Type of mo- | Percentage of

ol. Name of the species lecular olymor- Nature of di- References
No. P poly! versity detected
markers phism
RAPD 13.84 to Genetic Chikkaswamy et
3.07% al., 2013
1 O. sanctum RAPD, ISSR, 100% Genetic Lal et al., 2012
SSR
ISSR 98.17% Genetic Patel et al., 2015
2 O. tenuiflorum SRAP, RAPD, 97% Genetic Chenetal., 2013
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3 O. basilicum

4 O. gratissimum

5 O. killimandscharicum

6 O. africanum

7 O. canum

8 O. campechianum
9 O. micranthum
10 O. viride

11 O. polystachyon

ISSR
AFLP

ISSR
RAPD

AFLP
RAPD, ISSR,
SSR
RAPD
ISSR
SCoT
ISSR
ISSR

AFLP

RAPD

RAPD, ISSR,
SSR
RAPD, ISSR,
SRAP
RAPD
ISSR
ISSR
AFLP
RAPD
RAPD

ISSR
AFLP

ISSR
RAPD
AFLP
RAPD
AFLP
ISSR

AFLP

ISSN23499583
44.7% Molecular char-
acterization
99.585% Genetic
92.31% Interspecies as-
sociation
44.7% Genetic diversity
100% Genetic
13.84t0 3.07% Genetic
80% Genetic
84.5% Genetic
86% Genetic
98.17% Genetic
44.7% Interspecific
92.31% Genetic
100% Genetic
97% Genetic
13.84 to Genetic
3.07%
98.17% Genetic
99.585% Genetic
44.7% Interspecific
13.84 to Genetic
3.07%
92.31% Genetic
99.585% Genetic
44.7% Interspecific
99.585% Genetic
92.31% Interspecies as-
sociation
44.7% Interspecific
92.31% Interspecies as-
sociation
44.7% Interspecific
99.585% Genetic
44.7% Interspecific

Carovic -Stanko
etal., 2011

Amit et al., 2016
Sairkar et al.,
2012
Carovic’-Stanko
etal., 2011
Lal etal., 2012

Chikkaswamy et
al., 2013
Gupta et al., 2021
Gupta et al., 2021
Alves et al., 2019

Patel et al., 2015

Carovic -Stanko
et al., 2011

Sairkar et al.,
2012

Lal etal., 2012
Chenetal., 2013

Chikkaswamy et
al., 2013
Patel et al., 2015
Amit et al., 2016
Carovic’-Stanko
etal., 2011
Chikkaswamy et
al., 2013
Sairkar et al.,
2012
Amit et al., 2016

Carovic’-Stanko
etal., 2011

Amit et al., 2016

Sairkar et al.,
2012
Carovic’-Stanko
etal., 2011
Sairkar et al.,
2012
Carovic’-Stanko
etal., 2011
Amit et al., 2016

Carovic -Stanko
etal., 2011
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12

13

14

15

16

17

18

O. americanum

O. basilicum var. basili-

cum

O. basilicum var. mini-

mum

O. basilicum var. thyrsi-

florum

O. basilicum var. dif-

forme

O. basilicum var. purpu-

rascens

0O.x africanum

RAPD, ISSR,
SSR

ISSR
AFLP

RAPD, ISSR,
SSR
RAPD, SRAP,
ISSR
ISSR
ISSR
AFLP

RAPD

ISSR
SRAP
RAPD

AFLP
AFLP

RAPD
ISSR

SRAP

AFLP

RAPD

ISSR

SRAP
AFLP

AFLP

RAPD
ISSR
SRAP
AFLP

ISSR
ISSR

ISSN23499583
100% Genetic
98.17% Genetic
44.7% Interspecific
100% Genetic
97% Genetic
98.17% Genetic
99.585% Genetic
66.7% Intraspecific &
genetic
95% Intraspecific &
genetic
97%
93%
44.83% Intraspecific &
genetic
85.18% Intraspecific &
genetic
85.18% Intraspecific &
genetic
95% Intraspecific &
97% genetic
93%
66.78% Intraspecific &
genetic
95% poly- Intraspecific &
morphism genetic
97%
93%
85.18% Intraspecific &
genetic
85.18% Intraspecific &
genetic
95%
97% Intraspecific
93% genetic diversity
66.7% Intraspecific &
genetic
99.585% Genetic
97.29% Genetic

Lal etal., 2012

Patel et al., 2015
Carovic’-Stanko
etal., 2011
Lal et al., 2012

Christina et al.,
2014
Patel et al., 2015
Amit et al., 2016
Carovic’-Stanko
etal., 2011
Chenetal., 2013

Ibrahim et al.,
2013
Carovic’-Stanko
etal., 2010
Carovic’-Stanko
etal., 2010

Chenetal., 2013

Carovic’-Stanko
etal., 2011
Chenetal., 2013

Carovic -Stanko
etal., 2010
Carovic -Stanko
etal., 2010

Chenetal., 2013

Carovic’-Stanko
etal., 2011
Amit et al., 2016
Kurnia et al.,
2020

Table 3 : Some of the markers used for the characterization of different species of Ocimum

have been summarized
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The Status of Ocimum sp metabolite profiling

Anti-mircobial
activity

Anti-
coagulant
activity

Anti-oxidant
activity

Medicinal
properties of
Ocimun spp.

Anti-
inflammatory
activity

Anti-stress
activity

Anti-ulcer
activity

Fig3: Showing the medicinal properties of Ocimum spp.

Among some of the astonishing herbs, the genus Ocimum is ranked highest for having enor-
mous medicinal potentialities such as antioxidant, antimicrobial, anti-inflammatory activity,
etc. is shown in Fig:3. Basil plants can grow well in different soils and climatic conditions
and are suitable for the cultivation of rich loam through to poor laterite , salty-alkaline soil
and medium acidic soil (Pushpangadan and Bradu 1995). Ocimum species contains exclusive
metabolites such as phenylpropanoids, monoterpenoids, sesquiterpenoids, and volatile oils,
the content and amount of these metabolites depend upon environmental factors, the devel-
opmental stage of the plant, harvesting season (Gurav et al., 2021). The leaf volatile oil
(Kelm et al., 2000) contains eugenol (1- hydroxy-2- methoxy -4- allylbenzene), euginal, uro-
solic acids (Shishodia et al., 2003), carvacrol, limatrol, carophyllene, methyl carvicol while
the seed volatile oil has fatty acids and sitosterol. In addition, the seed mucilage contains
some levels of sugars and the anthocyanins are present in green leaves (Pattanayak et al.,
2010). The leaf volatiles (terpenes and phenylpropenes) are synthesized and sequestered in
glandular hairs present on the leaves, also known as peltate trichomes, which are the charac-
teristics of Lamiaceae family members (lijima et al., 2004, Tissier et al., 2012, Chandra et al.,
2020).Diversity in the Secondary Metabolite composition & uses of Ocimum sp is shown in
table 4.

Sl. Name Predominant chemical constituent Uses Reference
N Monoterpe- Sesquiterpenoids | Phenylpro-
0. noids panoids
1. | O.tenuiflorum | Linalool, 1,8- | B-Bisabolene, - | Eugenol, Antibiotic, anti- | Upadhyay et
Cineole Caryophyllene Methyl inflammatory al., 2015
eugenol
2. O. basilicum = Borneol, Men- Bergamotene, Anethole, Anti-spasmodic, Mandou-
thone, Cam- Farnesene, Bis- = Methyl anti-asthamatic,  lakani et al.,
phor, Linalyl abolene, Bi- chavicol, expectorant, 2017
acetate. cyclosesquiphel- = Methyl hepatoprotective,
landren, Muu- eugenol, antipyretic
rolol, Cadinol. Methyl
cinnamate.
3. | O. gratissimum Bornyl ace- a-Bulnesene, , a- |« Thymol, Neuralgia, Singh, E et
tate, p- Humulene, a- trans- cephalalgia, and al., 2003.
Cymene, y- Farnesene Methyl anti-fertility
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Terpinene isoeugenol
Geraniol,
Ocimene.
4. O. kilimand- 1,8-Cineole, y-Cadinene, B- Methyl Insecticidal, Carovic’-
scharicum Cam- Selinene chavicol, mosquito repel-  Stanko et al.,
phor,Linalool Eugenol,Me lent, spasmolytic 2011.
thyl and antibacterial
eugenol
5. | O.americanum | Camphor, 1,8- B-Bisabolene, Anisole, Expectorant, Padalia et
Cineole, Citral Caryophyllene Methyl analgesic al., 2017
cinnamate
Eugenol,
Methyl
chavicol
6. O. cam- 1,8-Cineole B-Caryophyllene, | Methyl Act as an absor- Ali et al.,
pechianum Sabinene eugenol, bent, flavoring 2021
Eugenol agent
7. O. canum p-Cymene, B- Pinene Eugenol, Flavoring agent, = Silvaetal.,
Camphor, Thymol, coloring agent, 2018
Linalool, Methyl lubricant, manu-
Limonene, chavicol, facturing chemi-
Terpineol Methyl cal
eugenol
8  Ocimum sanc- 1,8-Cineole Bisabolene, Eugenol, Analgesic, anti- ~ Khare et al.,
tum Caryophyllene ursolic acid, septic, Fragrance 2007
rosmarinic ingredients
acid
9. | O. micranthum | - Caryophyllene B- = Eugenol, Flavoring agent, = Gurav et al.,
Caryophyllene, Methyl fungicide, fluid | 2021
cinnamate property modu-
lator
10 O. minimum Geranyl ace- - - Methyl Anti-cancer, Gurav et al.,
tate, Linalool chavicol, anti-asthmatic, 2021
Methyl anti-emetic, dia-
cinnamate phoretic
11. | O. africanum Citral - Methyl Antibacterial, Ali et al,
chavicol anticoagulant 2021
activity, relief of
minor ache

Table 4: Diversity in the Secondary Metabolite composition & uses of Ocimum sp
Conclusion :

Plants are a valuable resource for a variety of products that are important for human
needs.Concerning medicine, the use of plant-based materials dates back to ancient civiliza-
tions. Medicinal plants are of huge importance to human health. Medicinal plants have played
an significant role in the therapeutic needs of people. Some of these plants are not only used
as spices and food but also serve as natural sources for the research and development of new
medicines.About one-third of the currently available medicines come from natural products
of plant origin. Although herbal therapies have great potential in advancing modern medical
treatments, research is still lagging (especially compared to the interest in developing syn-
thetic drugs for commercial use). This may be partly because conventional plant drug discov-
ery methodologies can be slow and expensive. Nonetheless, there may be utilized to increase
research in the area of medicinal plants. The literature and resources available in this field are
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often scattered, making it difficulttouse the information available on medicinal plants. The
drugs which are already in use to treat infectious diseases are of concern because drug safety
remains an enormous global issue.

Future Prospects :

Morphological diversity and analysis of molecular markers may help to recognize genetic
diversity between different basil species and varieties, assist in improving plants, and estab-
lish a well-organized way to maintain the genetic resources of basil varieties.
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Synthesis, characterization and redox properties of some O,N,O-pincer
complexes of oxovanadium species.
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Abstract :

Dipicolinic acid (H,L") is found to act as a pincer ligand towards oxovanadium (V) species
in presence of another ligand like bipyridine (L?) or phenanthroline (L) in refluxing ethanol
to produce mixed ligand complexes, i.e., complex 1 and complex 2 respectively. Both the
complexes are found to be one-electron paramagnetic and hence show axial ESR spectra at
77 K. X-ray crystallographic study of complex 1 could be achieved and it is found here dipi-
colinic acid acts as a O,N,O- donor and the neutral ligands act as N,N donor. These com-
plexes show intense MLCT transitions in the visible region. Cyclic voltammetry on both the
complexes show that vanadium (IV)/ vanadium(V) oxidation occurs around 1.04 to 1.10 V vs
SCE and a bipyridine/phenanthroline reduction occurs around -1.21 to -0.84 V vs SCE.

Keywords :

Oxovanadium complexes, dipicolinic acid, ESR, cyclic voltammetry and X-ray crystallogra-
phy. Pincer ligands are a family of organic compounds which are tridentate generally mono-
anionic compounds. These ligands bind to metal ions to produce robust complexes having
adjacent chelate rings. Synthesis, characterization and study of reactivity have been done ex-
tensively with pincer complexes [1]. In pincer ligands the donor atoms may show a lot of
variationas N, O, P, S, C etc.

The chemistry of vanadium compounds have been well known due to their catalytic
activity [2] as well as biological activity [3]. Synthesis of vanadium compounds to study the
chemical behaviour of various oxidation states (+2 to +5) has also been performed with great
interest [4]. Oxovanadium(1V) complexes have the potential to act as redox catalyst since the
central metal atom can readily undergo one-electron oxidation or reduction [5].

= =
o. \N | o o, \N | o
OH OH o\’L/o
/N 7N/
O Q<L
Figure 1

For the present study dipicolinic acid (H,L") (where H stands for the dissociable carboxylic
proton) is chosen which has the potential to act as a O,N,O-donor ligand. Along with dipi-
colinic acid; 2,2'- bipyridine (L?) and 1,10-phenanthroline (L°) is taken as two neutral N,N-
donor ligand. Ligand L* has the potential to bind as a pincer ligand while binding to a metal
ion and thereby can form two adjacent five-membered chelate rings.

Page 29



Heritage V111 2021 ISSN23499583

Bis(acetylacetonato)oxovanadium(IV) was made to react with H,L* and one of the neutral
N,N- ligand to form two mixed ligand oxovanadium (IV) complexes.

Experimental Materials :

Commercial vanadyl sulphate and 2,6-dipicolinic acid were obtained from LobaChemie; 2,2'-
bipyridine and 1,10-phenanthroline were obtained from Merck and acetylacetone (acac) was
obtained from SRL, India. All other chemicals and solvents were reagent grade commercial
materials and were used as received. Tetrabutylammonium hexafluorophosphate (TBHP) for
cyclic voltam metric study was procured from Sigma Aldrich.

Preparations [VO(acac),] :

This preparation was done following a reported method [6]. VOSO4.5H,0 (1 gm, 0.0039
mmol) was dissolved in 15 ml warm water and was added to a solution of anhydrous Na,COj3
(2 gm, 0.2170 mmol) and acetylacetone (1gm, 0.01 mmol) in 15 ml water. The resulting solu-
tion was warmed at 70° C and was then allowed to cool on an ice-bath. [VO(acac),] separated
as a green crystalline precipitate which was collected by filtration, washed thoroughly with
little ice-cold water (5 ml) followed by two 5 ml portions of ice-cold ethanol, and dried in
vacuo. Yield: 90%.

Preparation of complex 1 :

To a solution of 2,6-dipicolinic acid (63 mg, 0.38 mmol) and 2,2'- bipyridine (49 mg, 0.38
mmol) in ethanol (40 ml) was added VVO(acac), (100 mg, 0.38 mmol). The mixture was then
refluxed for 3 hours to yield a greenish-yellow solution. The solvent was evaporated to yield
a greenish-yellow residue. This product was purified to obtain complex 1 by crystallising
from dichloromethane-acetonitrile solution. Complex 1 was obtained as a crystalline green-
ish-yellow solid. Yield: 104 mg (77%).

Preparation of complex 2 :

To a solution of 2,6-dipicolinic acid (63 mg, 0.38 mmol) and 1,10-phenanthroline (68 mg,
0.38 mmol) in ethanol (40 ml) was added VO(acac), (100 mg, 0.38 mmol). The mixture was
then refluxed for 3 hours to yield a yellow solution. The solvent was evaporated to yield a
yellow residue. This product was purified to obtain complex 2 by crystallising from di-
chloromethane-acetonitrile solution. Complex 2 was obtained as a crystalline yellow solid.
Yield: 115 mg (74%).

Physical measurements :

ESR spectra were recorded with JEOL JES-FA200 X-band spectrometer filled with a quartz
Dewar for measurements at 77 K (liquid dinitrogen). All ESR spectra were calibrated with an
aid of DPPH (g = 2.0037). Electronic spectra were recorded on a JASCO V-570 UV-VIS-NIR
spectrophotometer. IR spectra a PAR were obtained on a Perkin-Elmer (Paragon) FT spec-
trometer with samples prepared as KBr pellets. Electrochemical measurements were made
using a CH Instruments model 600A electrochemical analyzer. A platinum disc working elec-
trode, a platinum wire auxiliary electrode and an aqueous saturated calomel reference elec-
trode (SCE) were used in the cyclic voltammetry experiments. All electrochemical experi-
ments were performed under dinitrogen atmosphere at 298 K.
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X-ray crystallography :

Data for single crystal of complex 1 was obtained from Bruker SMART APEX CCD diffrac-
tometer using graphite monochromated and Mo Ka radiation (A = 0.71073 A). X-ray data re-
duction, structure solution and refinement were done using SHELXS-97 and SHELXL-97
programs [7]. The structure was solved by the direct methods. Selected crystal data and data
collection parameters are given in Table S1 in supplementary material provided.

Results and discussion Synthesis and crystal structure :

Two mixed ligand complexes of oxovanadium(lV), complexes 1 and 2, were produced by
reacting VO(acac), with 2,6-dipicolinic acid (H,L') and a neutral N,N-donor ligand (L%/L3).
Spectral analysis of these two complexes suggested that H,L' is probably coordinated to the
oxovanadium centre as dianionic tridendate O,N,O-pincer ligand along with cooordinated
2,2'- bipyridine or 1,10-phenanthroline. To authenticate the structure of these complexes X-
ray crystallographic study of complex 1 was done. The structure is shown in Figure 2 and the
bond parameters are enlisted in Table 1. From Figure 2 it can be observed that the structure
of complex 1 is indeed as expected with two adjacent five-membered chelate rings formed by
L* with bite angle 77.24° and 76.80°. The overall structure is found to be distorted octahedron
where other three coordination sites being occupied by 2,2’- bipyridine and an oxo group.The
observed V-0 and V-N distances are normal [8]

Figure 2

Bond distance (A)

V1-01 1.6009(11) V1-N2 2.1361(14)
V1-02 2.0161(10) V1-N3 2.02931(12)
V1-O4 2.0524(10) V1-N1 2.0269(13)
Bond angles (°)
01-V1-N1 106.49(6) 04-V1-N1 76.80(4)
01-V1-N3 163.20(6) N2-V1-N3 72.69(5)
02-V1-N1 77.24(4)

Table 1: Selected bond distances (A)and bond angles (°) for complex 1
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Spectral properties :

Magnetic susceptibility measurements show that both the vanadium complexes are one elec-
tron paramagnetic, which correspond to the +4oxidation state of vanadium (d*, S= %) in these
complexes. ESR spectra of both complex 1 and 2 have been recorded in 1:1 dichloromethane-
toluene solution at room temperature and also at 77K. The room temperature spectra of both
the complexes shows a typical eight-line spectra for vanadium(IV). Complex 1 and 2 show
axial ESR spectra at 77K, where two signals are split into eight components each. Though all
sixteen signals could not be identified due to overlap but still thirteen signals could be dis-
tinctly found for both the complexes as shown in Figure S1 and Figure S2 for complex 1 at
77K and complex 2 at room temperature respectively.

Infrared spectra of the complexes show many bands within 400-4000 cm™ of varying
intensities. It was observed in the spectra of both the complexes that the stretching frequency
for the O-H group of the carboxylic acid group present in the uncoordinated ligand around
3000 cm™ was absent. This indicated that the proton associated with the carboxylic acid
group got dissociated during formation of the complex. Also, a sharp and strong band at 1681
cm™ in both the complexes was due to the presence of carboxylate (C=0) stretching. Another
sharp and strong band at 978 cm™ is associated with oxovanadium (V=0) stretching [8]. In-
frared spectrum of complex 1 is shown in Figure S3. The ESR and infrared spectral data of
both the complexes are consistent with their structure.

The oxovanadium complexes are found to be readily soluble in common organic sol-
vents producing greenish-yellow solutions. The electronic spectra of the complexes recorded
in dichloromethane solution show several absorption peaks in visible and ultraviolet region.
The absorptions in ultraviolet region can be assigned to the transitions within the ligand. It is
expected that the HOMO of the complex is mainly based on the metal centre while the
LUMO is mainly centred on bipyridine or phenanthroline. Hence absorption in visible region
for complexes 1 and 2 can be assigned to transition from HOMO to LUMO of the complex.
The data for the electronic spectra of the two oxovanadium complexes are given in Table 2
and a sample spectrum is shown in Figure S4.

Compound Electronic spectral data Amax, nm (g, M cm™)
Complex1 417 (530), 300 (8900), 242 (8800)
Complex2 | 451 (620), 362 (960), 272 (25900)

Table 2 : Electronic spectral data of complex 1 and 2

Electrochemical properties :

Electrochemical properties of complexes 1 and 2 have been studied by cyclic voltammetry in
acetonitrile solution (0.1 M TBHP). Complexes 1 and 2 show one oxidative response on the
positive side of the SCE and one reductive response on the negative side (Table 3). Here both
the oxidative and reductive responses are irreversible in nature and show non-stoichiometric
current. Since in these two complexes HOMO is located over metal orbital and LUMO over
bipyridine/phenenthroline hence oxidative response may be attributed to oxidation of vana-
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dium(1V) to vanadium(V)and the reductive response to the reduction of ligand, i.e., bipyri-
dine / phenenthroline.

Compound Cyclic voltammetric data E (V) vs SCE
Complex 1 1.1011, -0.8409
Complex 2 1.0485, -1.2117

Table 3: Cyclic voltammetric data of complex 1 and 2
Cyclic voltammogram of complex 2 in 1:9 dichloromethane-acetonitrile solution (0.1 M

TBAP) at a scan rate of 50 mV/s™ is shown in Figure 3.
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Figure 3

Conclusions :

The present study shows that dipicolinic acid (H,L') can form stable, octahedral mixed

ligand oxovanadium (1) complexes along with neutral N,N-donor ligands. Here dipicolinic

acid coordinate to the metal centre as dianionic, tridentate O,N,O-pincer ligand and thereby
form two five membered chelates.
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Abstract :

Rudrasagar lake is a Ramsar site located in Northeastern state of India, Tripura. It was desig-
nated as a Ramsar Wetland on 8th of November, 2005. The area provides rich biological di-
versity of waterbirds and aquatic flora and is a perching ground for a large number of migra-
tory birds. During the study, a total of 12 species of birds belonging to 5 families were re-
corded. All the recorded species were residents. The Shannon biodiversity index for the bird
population was estimated at +2.1865, which signifies that the bird population in this lake is
moderately diverse. Baer’s Pochard, which is a critically endangered diving duck and Three
striped roofed turtle, whose IUCN status is critically endangered is also present in this lake.
The lake provides many ecosystem services. Related information regarding the health of the
lake, decrease in waterfowl population over the years, increase in tourist activities and water
pollution were obtained by interviewing a few boat sailors and locals. A few important con-
servation problems were hydrological regime alteration (hydrological intervention), pollution
and disposal of urban sewage, poaching, siltation, excessive fishing, encroachment of inva-
sive species and regime fragmentation by roads leading to habitat alteration. Habitat im-
provement for waterfowl and the conservation of the rich biodiversity is essential for this
Ramsar site.

Keywords :
Rudrasagarlake,wetland, biodiversity, conservation, Ramsar site.

Tripura is one of the North Eastern States of India, which is bounded by latitudes 2215611 N
to 24713201 N and longitudes 91°10’ to 92°21°E. About two—third of the State is under forest
cover where different species of flora, orchards, birds and wildlife are found. Our study area,
Rudrasagar Lake (Figure 1) is located in Melaghar of Sepahijala district. The lake is present
at a distance of 52 kms from Agartala, the capital city. The lake area is bounded by latitudes
23712817 N to 23113377 N and longitudes 9177167 E to 91172011 E(Barman et al., 2013). It is
a natural sedimentation reservoir which receives flow from three perennial streams, viz.,
Noacherra, Durlavnarayan-cherra and Kamtali-cherra. After offloading the sediment of these
flows, fairly clear water discharges into river Gumti through a connective channel named
“New - Karchi”. The lake bed has been formed by the deposition large amounts of silt. Sur-
rounding hillocks are of soft sediment formation. Due to deforestation and degradation of
forest land as well as nine intensive agricultural activities in the catchment of these three
cherras and periphery of the water body, there is high silt deposition and piling up of other
debris in and around the lake. Due to this reason water-depth of the lake is gradually decreas-
ing. The present water depth varies from 1m to 2m in dry season and about 7m to 8m in peak
flood condition. The present water spread area during dry spell is around 100 ha correspond-

ing to lake water level at 9.0m(Barman et al., 2013). This water spread area of the lake ex-
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tends to about 1,470 ha corresponding to lake-water-level at 15.0m. The average annual rain-
fall is of the order of 2,500 mm, bulk of which occurs during four monsoon months from
June to September. The soil in the lake area varies from “silty-clay loam” to “loamy”. Lake
water is quite fresh, having low to insignificant pollution.

Rudrasagar Lake is also popular for the historical monument “Neermahal”, the Royal Water
Palace, which is located in the middle of this lake. Maharaja BirBikram Kishore Manikya, the
ruler of Tripura in pre-independent India, constructed the Palace, “Neermahal” at the northern
part of the lake and used it as a summer resort. Presently this Palace is maintained by the
State Government and has become a major “Tourist Centre”. The Tourism Department has
also prepared a Master Plan for Development of “Neermahal Palace-Complex” to attract do-
mestic as well as foreign tourists. This lake attracts a lot of migratory birds annually. An an-
nual boat festival is organized every year during July/August.

The entire area of Rudrasagar Lake is used for fishing purpose by the members of the Co-
operative Society. In the year 1952, a group of 1,000 persons (refugee fishermen) were reha-
bilitated in this area by the Government and fishing rights in the water body was given to
them. A Co-operative SamabayaSamity was formed by them for their allround development.
It was revealed that RudrasagarUdbastuMatasyaSmabaySamiti (RUMSS) had leased the en-
tire area to local residents for pisciculture, agriculture, for setting brick industry or other re-
lated activities.

The aim of this project is to raise awareness about the increasing pollution of the Ramsar site
and declining biodiversity as a result of habitat loss.

Fig 1: Map of Rudrasagar lake

Rudrasagarlake was recognised as a Ramsar site on 08.11.2005 and the status as a wetland of
international importance was received on 29.2.2007. Ramsar Convention, an international
agreement for wetlands, signed in 1971, came into force in 1975. It is an intergovernmental
treaty, which provides the bodywork for national action and international cooperation for the
conservation and shrewd utilization of wetlands and their reservoir, based on several selection

Page 36



Heritage V111 2021 ISSN23499583

criteria. International network of wetlands is important for conservation of global biological
diversity and for sustaining human life through maintenance of their ecosystem components,
processes and services. The RSIS [Ramsar site Information Sheet] uploaded by the Ramsar
manager of the State to Ramsar website (https://www.ramsar.org/wetland/india and
www.ramsar.org)periodically monitored and evaluated National River Conservation Director-
ate[NRCD] under 18 MOEFCC (Ministry of Environment, Forest and Climate Change),
NewDelhi.

Rudrasagar Wetland needs to maintain and ensure following eight criteria indispensably to
retain the Ramsar Status :

1. The site should contain representatives of rare and unique wetland types. [Rudrasagar
having a rare bird reported to MOEFCC — Bayer’s Pochard(Choudhury, 2010)].

2. Should support vulnerable, endangered, or critically endangered species or threatened
ecological communities. [Rudrasagar having a rare turtle reported to MOEFCC — IUCN
Red listed three-striped roof turtle, Kachugadhongoka].

3. Site should support populations of plant and/or animal species important for maintaining
the biological diversity of a particular biogeographic region.

4. Must support plant and/or animal species at a critical stage in their life cycles, or provides
refuge during adverse conditions.

5. The Ramsar site should regularly support 20,000 or more water birds.

6. Also regularly support at least 1% of the individuals in a population of one species or
subspecies of water bird.

7. Important source of food for fishes, spawning ground, nursery and/or migration path on
which fish stocks, either within the wetland or elsewhere, depend.

8. The site must regularly support 1% of the individuals in a population of one species or
subspecies of wetland-dependent non-avian animal species.

Materials and Methods :

The study was conducted in the month of March 2021 and the bird population was estimated
on the basis of number of birds observed. Observations were made on foot and during boat
rides, during which several birds were recorded. A few boat sailors and villagers were inter-
viewed during the fieldwork.

Point transect method or point count method was used for measuring the bird population.
This method is used to estimate changes in bird population annually and abundance of spe-
cies at particular locations. For this method of sampling, the observer need to remain in a
particular place for a fixed time period and the number of birds are to be recorded accord-
ingly (Cox et al., 1977). Four point counts were conducted during this study at an interval of
about 50-100 metres.The study was conducted for four subsequent days in the early morning
and the sum total of these four observations has been recorded in Table 2. Tropical waterbirds
were counted at aggregations and some others were counted along the watercourse through
boat ride (example: herons). Ducks and geese were identified from clumped bird colonies
and also individually. The flocks of birds were generally noticeable and they moved around
swiftly. Devices used for photography were Nikon z50 and cell phone. Abundance and even-
ness indices were also calculated from the observed data.
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Observations :

Rudrasagar covers a variety of habitats, which sustain rich biological diversity. Rudrasagar
supports large congregations of resident and migratory waterbirds. It provides refuge to large
number of Ducks and Geese, Coots, Cormorants and Herons. Asian Open Billed Stork,
Brahminy Kite, Pygmy Cotton Goose, Painted Stork, Grey Heron, Purple Heron, Night
Heron, Large Egret, Intermediate Egret, Little Egret, Cattle Egret, Black Headed Ibis, Little
Cormorant, Indian Shag, Large Cormorant, Indian Darter and Eurasian Spoonbill are some
species that have been observed in the lake. Besides the fauna, a wide variety of aquatic flora
is also being observed in Rudrasagar (Table 1).

Aquatic Flora: The plant species which were observed are important for maintaining the
healthy habitat of this Ramsar site. Several aquatic plants were identified from Rudrasagar-
lake in which some are edible, others have medicinal value and some are also used as fencing
and fertilizer(Taran et al., 2017).The detail uses of identified species are mentioned in Table
1. The lake also supports various plant species surrounding it, which are used as timber and
fuelwood. Fuelwood is used for cooking food, burning bricks and preparing charcoal. It also
contributes to the total revenue of the Rudrasagarlake.

Fig 4: Large Egret Fig 5: Asian Open Billed Stork Fig 6: Cotton Pygmy Goose
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Fig 7: Mallard and Lesser Whistling Duck
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Fig 8: Black kite

Table 1: List of Aquatic Plants present in Rudrasagar Lake
(Taran. M and Deb. S., 2017)

No. Name of the plants Family Uses
. Eichhornia crassipes (Mart.) Solms ~ Pontederiaceae Used as fertilizer and reduce oil in
water.
2. Enhydra fluctuans Lour. Asteraceae Leaves of Enhydra fluctuans are eaten
as salad or vegetable.
3. Euryale ferox Salisb. Nymphaeaceae Used as vegetable by some tribal
community.
4. Hydrilla verticillata (L. f)) Royle Hydrocharitaceae Used for blood sugar control.
5. Hygroryza aristata (Retz.) Neesex.  Poaceae Used to treat urinary diseases.
Wright & Am.
6.  Ipomoea fistulosa Mart. Ex Choisy. Convolvulaceae Stems are used for fencing.
1. Ludwigia adscendens (L.) H. Hara  Onagraceae Aerial parts are used for treating skin
complaints.
8. Ludwigia octovalvis subsp. Onagraceae Decoction of the aerial parts 1s used as a
Sessiliflora (Micheli) P. H. Raven treatment for dysentery, fever and cough
9. Nymphoides indica (L.) Kuntze Menynthaceae Used to reduce fever.
10.  Nymphaea micrantha Guill. & Perr. Nymphaeaceae Seeds are eaten by local people.
11.  Nymphaea rubra Roxb. Nymphaeaceae Young leaves and unopened flower buds
can be boiled and served as a vegetable.
12, Persicaria hydropiper (L.) Delarbre Polygonaceae Leaves are used as a vegetable.
13. Polygonum barbatum L. Polygonaceae Roots are used as astringent.
14, Potamogeton octandrus Poir. Potamogetonaceae Young leaves and shoots cooked as
vegetable.
15, Sagittaria guayanensis Kunth Alismataceae Used for making fertilizer.
16.  Salvinia cucullata Roxb. Salviniaceae Root is suitable for egg laying of fishes.
7. Trapa natans var. Bispinosa (Roxb.) Trapaceae Used as edible fruit.
Makino
18.  Utricularia aurea L. Lentibulariaceae Edible and used to treat urinary
diseases.
19. Vallisneria spiralis L. Hydrocharitaceae The plant is considered to be refrigerant,

demulcent and stomachic; used in the
treatment of leucorrhoea.
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Aguatic Fauna:
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Table 2: Distribution of observed bird species at Rudrasagar Lake

SL.
No.

1.

Ol oSl O |ION [y D

e T =
N B o

Results
The total number of observed birds were noted down and the biodiversity index was then cal-

Family Common name

Ciconiidae Asian open billed
stork

Accipitridae Brahminy Kite

Accipitridae Black kite

Ardeidae Purple heron

Ardeidae Large egret

Ardeidae Little egret

Phalacrocoracidae  Little cormorant

Anatidae Lesser whistling duck

Anatidae White pekin

Anatidae Cotton pygmy goose

Anatidae Common Pochard

Anatidae Fulvous whistling
duck

culated(Table 3).
Table 3: Calculation for estimation of Shannon biodiversity index

Scientific name

Anastomusoscitans

Halliasturindus
Milvusmigrans
Ardeapurpurea

Ardea alba
Egrettagarzetta
Phalacrocoraxniger
Dendrocygnajavanica
Anasplatyrhynchos
Nettapuscoromandelianus
Aythyaferina

Dendrocygna bicolor

SL. No. Species acronym Abundance(A) P InP;
1. AOS 1 0.031 -3.474
2. HIN 1 0.031 -3.474
3. MMI 2 0.062 -2.772
4. APU 1 0.031  -3.474
5. AAL 3 0.094 -2.368
6. EGA 2 0.062 @ -2.772
7. PNI 1 0.031 -3.474
8. DJA 9 0.281 -1.268
9. APL 5 0.156 -1.856
10. NCO 4 0.125  -2.079
11. AFE 2 0.062 -2.772
12. DBI 1 0.031  -3.474

Total = 32

Acronym

observed

AOS

HIN
MMI
APU

EGA
PNI

DJA
APL
NCO
AFE
DBI

P; * InPi
-0.1077
-0.1077
-0.1733
-0.1077
-0.2218
-0.1733
-0.1077
-0.3564
-0.2900
-0.2599
-0.1733
-0.1077

ZPi* InPi =-

2.1865
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Shannon-Wiener Biodiversity Index (H”) For Abundance(A) = -3 P; * InP;)
=-(-2.1865) =+2.1865

Total number of species (S) observed =12

Hmax = In(S) = In*12 ;

therefore, Hpmax = 2.485

Evenness Index (E) = H’ / Hyax = +2.1865/2.485 = +0.8798

Discussion :

The Shannon diversity index generally ranges from 1.5 to 3.5 and very rarely reaches 4.5.
According to Shannon-Wiener Biodiversity Index, the bird population in this lake is moder-
ately diverse because the value resides between 1.5 and 3.5. Evenness index varies between 0
and 1. It compares the similarity of the population size of each of the species present in the
study area. If all species have similar distribution, then evenness is high. A value for the
evenness index approaching zero indicates large differences in abundance of species,
whereas an evenness index of 1 means all species are equally abundant. Thus, the calculated
values of Shannon diversity index (2.1865) and that of evenness index (0.8798) indicate that
the aquatic bird population of Rudrasagarlake is moderately diverse and are evenly distrib-
uted.

The Rudrasagarlake is the largest natural lake in Tripura, whichplays a significant role as the
main corridor in the North-eastern region serving as the staging ground for a large number of
migratory waterfowls during winters(Choudhury 2010). The lake supports the waterfowl in
adverse conditions by providing refuge areas. The wetland also has a unique habitat type cre-
ating a number of ecotones suitable for a variety of wildlife. During the dry periods, it is the
congregation point of a large number of waterfowl and amphibians(Taran et al., 2017).

The Rudrasagarlake provides several values and benefits to mankind ranging from sources of
freshwater for domestic and irrigation purpose, fisheries, acting as a repository for medicinal
and ornamental resources and also helping out to buffer flood(Taran et al., 2017). But this
waterbody is under several threats being imposed due to anthropogenic activities like pollu-
tion, urban sewage disposal, encroachment, regime fragmentation by roads and introduction
of invasive species(Deka, 2010). Threats are also being perceived due to some natural causes
like hydrological regime alteration, siltation, etc. This area is also under the threat of over-
fishing,forest clearance for settlements, very rapid growth of human population,pollution and
poaching of birds and turtles(Choudhury 2010).

Long-term decline in waterfowl populations is a warning sign for degradation of the lake
habitat, which need to be restored. Therefore, appropriate conservation measuresare to be de-
veloped for conserving, managing, and restoring wetland habitats that support wintering wa-
terfowl populations. Assuming that foraging habitat is limited for waterfowl in the winter, we
need to assess the energy needs of waterfowl, mortality rates, length of the winter period, and
the energy available in various foraging habitats. For migrating birds, an approximate estima-
tion of foraging need, determining habitat requirements like earthen mounds, dykes, roosting
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places, perching areas specific to different species may be considered. Maintaining a good
water quality of the lake will enhance more planktons and influence fish diversity and even-
tually ensure food niche of birds.Plantations in the catchment areas, vegetation management,
regulation of tourism activities, dredging pattern, protection from poaching and pollution are
some other conservation measures(Choudhury 2010).

Conclusion :

Rudrasagar Lake is anatural wetland which provides shelter to a huge number of residential
and migratory water birds.It should be protected by all means to conserve its rich biodiver-
sity. Critically endangered animals like Baer’s Pochard, three striped roofed turtle, and other
migratory birds present in this lake should be protected and conserved. Environment aware-
ness programmes should be conducted in villages, annual waterfowl census should be esti-
mated and poaching and encroachment should be checked regularly for the protection of such
areas.
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Trend in the arrival of migratory birds in Kulik Wildlife Sanctuary, West Bengal,
India during 2010-2020
Shreoshi Das and Adrita Chakrabarti
Department of Zoology, Bethune College, Kolkata, adritac123@gmail.com
Abstract :

The official migratory bird count data of Kulik Wildlife Sanctuary had been studied and ana-
lyzed to understand the numerical fluctuations of migratory birds' arrival with respect to eco-
system health for the last decade. The general trend of a gradual increment is seen among the
overall migratory bird count. Amongst the four migratory bird species (Egret, Little Cormo-
rants, Night Herons, and Open billed Stork) studied, Open billed Stork was maximum in
number every year. The overall maximum increase (23.57%) in the bird population was seen
during 2015 while a decline by 11.76% of bird arrival was noted during 2012.However, Open
billed stork being environmental stress-tolerant, arrived at an increasing rate and remained
the highest among all four migratory species in spite of frequent environmental disasters. In
the pandemic year 2020 also the Open billed stork was found to be highest (68%) as the mi-
gratory bird count showed a similar trend as evident from the results of ANOVA tests (p<
0.001 ).

Key words :

Raiganj Wildlife Sanctuary, Bird Population, Ecosystem - health. The Raiganj Wildlife Sanc-
tuary located in Kulik (25° 37N to 25° 62°N and 88° 07E to 88° 12 E), Uttar Dinajpur, West
Bengal is well known for its avifaunal diversity. Rich floral composition and habitat hetero-
geneity attract different migratory bird species. This biodiversity hub stands on an area of 1.3
square kKilometers. The river Kulik fringes the South-Eastern part of this sanctuary (Pramanik
et al., 2010; Sharma 2001, 2007)(Fig-1) and supports many piscivorous birds. The broad-
leaved deciduous trees, like- Ficus bengalensis, Acacia auriculiformis, Tectona grandis, An-
thocephalus indicus, Barringtonia acurangula, Eucalyptus sp, etc make perfect nesting place
for migratory birds like Asian Open billed stork (Pramanik et al., 2010) that comes here from
Southern part of Asia. The Asian Open billed storks arrives at the end of June for approxi-
mately six months and leaveby the end of every year. During their stay in Kulik, they build
their nest using leaves and twigs, on way of executing reproductive behaviors (Fig-2) to en-
sure deposition of eggs (Fig-2). Generally, bi-parental care is evident in this species (Pra-
manik et al., 2009, Anam et al., 2016). Other migratory birds like Night Heron, Egret, and
Little Cormorant are also common here (Forest official data of Raiganj Wildlife Sanctuary).
The resident birds include woodpeckers, drongos, kingfishers, flycatchers, kites, and crows
(Datta and Pal, 1993). The sanctuary has a hot and humid climate with an average rainfall of
1600 mm (Pramanik et al., 2010).

Sometimes, natural calamity or anthropogenic interferences may create significant variation
in bird count (Pramanik et al., 2014, Datta 1992). The environmental changes affect all the
components of an ecosystem. Conversely, ecosystem health is the indicator of environmental
status. The variation on avifaunal count every year portrays the ecosystem health of the area
studied. The flood, for an instance, caused their sharp decline in arrival during 1993 (Basu
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Roy and Shah, 2013). However, natural disturbances have both positive and negative impacts
on different bird species (Basu Roy and Shah, 2013). The authors visited Kulik in 2016, 2018
and 2019 and collected data regarding the arrival of migratory birds from 2010-2020. This
bird survey has been compared with respect to ecosystem health to understand the implica-
tion of natural calamity and migratory birds’ arrival each year.

o

Kali Mandir

> &
: A Location map of Raiganj (Kulik Forest): Image Courtesy: Google Earth, B Entrance of Raiganj Wildlife

v Kiulik Rainani

Figures: 2 Observed behaviours of Asian Open-Billed Stork viz. (A) Resting on a branch of tree, (B) Nest building by both
the male and female storks, (C) Colonial nesting, (D) Incubation of eggs by the female stork, (E) Male stork guarding the
nest, (F) Bi-parental care in birds by protecting the hatchlings, (G-H) Foraging activity of birds near the river bank.
[Pictures takendurina2016.2018and 20191

Materials and Methods:

This study is based on the field visits to Kulik Raiganj Wildlife Sanctuary during the year,
2016, 2018-2019. The birds were identified using field guide books (Ali 2002; Grimmett
2011). The 2020 bird population data had been obtained from the official documents of the
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Kulik forest department as entry was restricted due to the global Covid-19 pandemic fol-
lowed by a local bird flu epidemic. The obtained information had been used by the authors
for this meta-analysis and compared to the bird count data of previous years which was also
obtained from official records of the Kulik forest department. A single factor ANOVA was
done by using Microsoft Excel 2007 to justify the variance in the number of arrival of migra-
tory birds between groups and within groups.

Results and Discussion: The official migratory bird count data for the last decade as pro-

vided by Kulik forest office clearly shows an increase in overall bird count in the year 2020

as compared to the previous years (Table 1).
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3: A Pie chart of Avian diversity during 2020 at Raiganj Wildlife Sanctuary (Kulik Forest), B Yearly avian diversity
10-2020 at Raiganj Wildlife Sanctuary (Kulik Forest)

Among the migratory birds, the maximum percentage of individuals was Open billed stork
for the decade including 2020 (Fig-3) where Open billed stork was 68% of the total birds and
Egret, Little Cormorants and Night Herons were 13%, 11%, and 8% respectively. Overall
migratory birds count increased over the last decade and a single factor ANOVA [Table-2]
showed significant variance in count between the individual migratory bird populations
[F>Fcrit]. However, between groups variance is insignificant. The maximum percentage in-
crease (23.57%) in the overall bird population is seen during 2015. A decline in percentage
(11.76%) of bird arrival was noted during 2012. The lowest rate of arrival was seen during
2018 (1.67%) [Table-3].

Year Asian Night heron Egret Cormorant Total

openbill (Nycticorax (Egretta (Phalacrocorax

stork nycticorax) garzetta) fuscicollis)
(Anastomus

oscitans)
2010 45000 5000 4062 3544 57606
2011 47180 8000 6912 5908 68000
2012 39836 7356 6932 5876 60000
2013 44299 6192 7325 7185 65000
2014 46842 6387 7487 7677 68393
2015 55634 9098 10124 9655 84511
2016 62486 9740 10262 9482 91970
2017 65935 10262 10791 9957 96945
2018 67270 9990 10748 10554 98562
2019 65864 8124 11970 7130 93088
2020* 68159 7956 13094 10422 99631

Table-1: Yearly census of different migratory bird populations in Kulik wildlife
sanctuary (2010-2020). Data collected from forest department Kulik, Wildlife
Sanctuary. *Covid 19 pandemic.
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IMMARY OF ANOVA
Groups Count Sum Average Variance

ien Billed Stork 11 608505 55318.63636 118880189.5
yht Heron 11 88105 8009.545455 2861162.673
ret 11 99707 9064.272727 7277050.618
rmorant 11 87390 7944.545455 5138960.073
IOVA
Source of Variation SS df MS P-value F crit
tween Groups 18216800776 3 6072266925 181.0490844 2.6E-23 2.838745
thin Groups 1341573628 40 33539340.7
tal 19558374404 43

ole 2: Results of Single factor ANOVA test between different migratory bird populations

m 2010-2020.

The rate (R) of change in arrival of migratory birds in the study area was calculated by the
formula R=[{(P1-P0)/t}/{(P1+P0)/2}]*100, where ‘R’ = Rate of change as a function of
mathematical relationship among the population number at one point of time (P0) vs. the

number of individuals of population at the later point of time (P1) and the time lapse between

is ‘t’. Here, avian population is compared between each year, hence t=1. The years that

marked maximum positive growth rate on total count of bird populations of Kulik were dur-
ing 2015 (23.57%) followed by 2011(18.04%). However the maximum decline in total bird
population was evidenced during year 2012 (8.3%) followed by (2019) (5.5%) [Table-4].

2010 | 2011 | 2012 [ 2013 | 2014 | 2015 [ 2016 [ 2017 [ 2018 [ 2019 | 2020
Number of birds observed

N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11
57606 | 68000 | 60000 | 65000 | 68393 | 84511 | 91970 | 96945 | 98562 | 93088 | 99631

2] -~
0® = = = = = = = = 3 2
£8 =l 8| 2 % F| 3 3| 3 g ¢
= . . : . . . . . 5
i g & & & & & & & & E&
cg g Z z Z Z z z z z S >
228 £ &= < & < 2 o~ L & =
S * * % * * % * * 3 2
8% ) 5 ) ) 5 5 ) ) 5 *
5o IS S S IS IS S S IS S 5
=2 )
[a]

£ 18.04% | 11.76% | 8.33% | 5.22% | 23.57% | 8.83% | 540% | 1.67% | 5.55% | 7.03%

<

Table 3: Percentage differences in the number of migratory bird populations between years
from 2010-2020. N (1-11)=Total migratory bird count at different years.
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While considering the rate of change in individual migratory bird population [Table-3], the
highest positive rate in individual bird population of Little Cormorant(50.0%), Egret (51.9%)
and Night Heron (46.2%) was seen during the years 2010-2011. The maximum rate of arrival
(17.2%) of Open-billed stork was noted during 2014-2015, which lead to a maximum rise in
total bird count (21.1%) because during the last decade the Open billed stork remained max-
imum in number among all the migratory birds. Whereas, sharp decline in bird arrival rate
was observed during 2011-2012 resulting in a decline of overall bird population arrival. Pre-
vious study showed that natural calamity like a flood was responsible for the sharp decline in
bird population between years 1993-2005 (Roy and Sah, 2013). Similarly, the lowest rate of
bird arrival was noted in the year 2017-18 viz. Asian Open-bill stork (2%), Night Heron
(2.7%), Egret (0.4%), Little Cormorant(5.8) leading to the lower total rate of bird arrival
(1.7%).

The reason behind this fall of avian species arrival rate during 2017-18 is undoubtedly the
massive flood that hit Uttar Dinajpur causing severe human mortality and nearly shattered
300 villages (Saha and Mondal, 2020). Heavy rainfall in several areas was probably respon-
sible for the sharp decline in bird arrival during 2011 (West Bengal flood report 2011) and
excessive rain and water rise in the Mahananda river. In 2020, the Covid-19 pandemic af-
fected every nook and corner of the globe and the biodiversity in totality (Corlett et al.,
2020). The biodiversity is affected either positively or negatively by the current pandemic
scenario. Some authors opined that pandemic has more negative impact than positive on bio-
diversity (Muhumuza and Balkwill, 2013; Corlett et al., 2020). While positive impacts may
include less environmental pollution and improved air, water, and soil quality, and decreased
human disturbances towards wildlife, similarly, Covid-19 led to the failure of many conserva-
tion programs in the protected due to scarcity of manpower for prolonged lockdown leading
to deficiency in management (Corlett et al., 2020). The worldwide Covid 19 pandemic had
lead to series of lockdowns and restricted human movements. Kulik sanctuary also refrained
from any visitor entrance during this prolonged period. If we compare the total bird count
with respect to other years 2020 shows the highes number of total bird arrival in comparison
to the last ten years [Table-1], notably, they arrived earlier during the month of May during
2020. This increase in total bird count might be due to a lack of anthropogenic interference i.e
almost no visitors for the past year. Moreover, a sudden bird flu outburst during the beginning
of 2021 (Times of India) compelled Govt. of West Bengal in the further prohibition of visitors
to enter the sanctuary. Reduced Anthropogenic interference has led to reduced environmental
pollution (Manucchi et al., 2020) and reduced pressure on wildlife. However, it is apparent
that the migratory birds of Kulik Sanctuary are habituated to use the resources of the sanctu-
ary strategically year after year, and the gradual increase in the rate of arrival of individuals,
irrespective of species is obvious. Because the offspring of successive generations, in respect
to study years under considerations would visit the sanctuary with their parents in the next
and successive years. Except unforeseeable events like storm, flood, earthquake and outbreak
of diseases that are considered for serious threats for their survival the natural increasing
trend of appearance of bird individuals would be continued as long as the carrying capacity of
the Kulik Sanctuary is admissible.
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It is worth mentioning that; Asian openbill stork is environmental stress-tolerant as they can
endure low oxygen (Liu et al., 2015). They can endure heavy rainfall; In fact, rainfall triggers
the arrival of Asian Openbill Stork (Kumar and Kanaujia 2016). Asian openbill stork can
stand anthropogenic interference too (Pramanik 2010).

Rate of Asian Night Egret Cormorant Total
population | openbill heron (Egretta | (Phalacrocorax
change b/w stork (Nycticorax | garzetta) fuscicollis)

years (Anastomus | nycticorax)

oscitans)

2010-2011 +4.7 +46.2 +51.9 +50.0 +16.6
2011-2012 | _16.9 -8.4 +0.2 -0.5 -12.5
2012-2013 +0.6 -17.2 +5.5 +20.0 +8.0
2013-2014 +5.6 +3.1 +2.2 +6.6 +5.1
2014-2015 +17.2 +35.0 +29.9 +22.8 +21.1
2015-2016 | +11.6 +6.8 +1.4 -1.8 +8.5
2016-2017 +5.4 +5.2 +5.0 +4.9 +5.3
2017-2018 +2.0 2.7 -0.4 +5.8 +1.7
2018-2019 -2.1 -20.6 +10.8 -38.7 -5.7
2019-2020 +3.4 -2.1 +9.0 +37.5 +6.8

Table 4: Rate of change in number of migratory bird populations between
years from 2010-2020. ‘+ signifies positive growth rate, -’ signifies negative
growth rate.

Above all, the area where Kulik sanctuary is located has many water bodies and harbors Pila
globosa, the apple snail which is the main food source for these migratory birds (Sharma
2007), (Pramanik 2010).

Conclusion :

Customarily appearance of increasing number of migratory birds is the inherent trend con-
cerning any habitat they could utilize to ensure their reproductive success. Since Kulik
Sanctuary is yet to exceed threshold level of carrying capacity, except unpredictable natural
threats, the trend of arrival of birds at an increasing rate, year after year would be continued.
This is simply an inherent trend influenced by the successive generations of the same stock
of bird populations. To maintain this trend the Sanctuary authority would be watchful to pro-
vide spaces to these guests, as par need in coming years.
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Linkage disequilibrium study on SNPs in Skin Pigmentation Genes: Chromosome spe-
cific Markers for Vitamin D Deficiency
Samiran Ghosh, Dept. Of Zoology, Bethune College, Kolkata 700006

Abstract :

Vitamin D deficiency is one of the pandemic. Serum25(OH)D is inversely proportional to
skin pigmentation. So, melanin pigmentation in skin has a pragmatic role in Vitamin D level
maintenance. Genes with great relevance for different aspects of skin pigmentation, including
melanosomal biogenesis (ATP7A, PMEL, PLDN), melanosomal transport (RAB27A,
MLPH), or various melanocyte signaling pathways (MITF, PAX3) may be involved in the
pathway. SNPs data for the followings (rs9328342 [EXOC?2], rs10830253 [TYR], rs7129973
[TYR], rs4121401 [TYR], rs2000553 [TYR], rs12001326 [PRKACG], rs2150097 [TYRP1],
rs13078182 [MITF] and rs17006281 [MITF]) (rs7565264 (MLPH), rs10932949 (PAX3),
rs2069408 (PMEL), rs7569427 (MLPH), rs9328451 (BLOCL1S5), rs12469812 (MLPH),
rs2292881 (MLPH), rs6454677 (CNR1) )was retrieved. LD Tag SNP utility was utilized to
select SNP list accounting Linkage disequilibrium (LD) from different continental popula-
tions (African, European American African, and Asian). Linkage disequilibrium study identi-
fies association of marker SNPs significantly contributing low level of 25(OH)D at chromo-
somal level for genes engaged in skin pigmentation pathway, highlighting probable genetic

basis of Vitamin D synthesis in skin and deficiency in circulation.

Keywords :

Vitamin D, Gene, SNP, LD. Vitamin D deficiency is a pandemic in different regions of world.
It is a fat-soluble steroid hormone, playing pivotal role in absorption of dietary calcium, cru-
cial mineral metabolite for bone health. It has dual nature of function as endocrine molecule
involved in calcium homeostasis and as exocrine molecule regulate nuclear vitamin D recep-
tor expression through genetic transcription (Tsiaras and Weinstock,2011). Most dependent
circulating form of Vitamin D is 25-hydroxy Vitamin D (25(OH)D) which one is mainly syn-
thesized in skin through absorption of sunlight (UV-B, 300+5nm) from 7-
dehydrocholesterol(Holick et al 1980, Maclaughlin et al 1982, Holick 1995).I0M prescribed
the level of 20ng/mL 25(0OH)D as standard level for a population (among 97.5%). But se-
rum25(OH)D is inversely proportional to skin pigmentation. Eumelanin (Black Pigment)

dominate in dark skin and pheomelanin (Yellow pigment) also in brighter shades. So, melanin
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pigmentation in skin has a pragmatic role in Vitamin D level maintenance. Pigmentation re-

lated genes are also associated.

A complex network of genes was engaged in skin pigmentation process (Slominski and Pos-
tlethwaite,2015). Individual genes regulate different aspects of skin pigmentation, such as
melanin synthesis (TYR, TYRP1, and DCT), tyrosine transport (OCA2), melanogenic signal-
ing (PRKAR2B), melanocyte development (FGF2, EDN3, and CTNNBL1). The association of
several genes related to skin pigmentation, including exocyst complex component 2
(EXOC2), tyrosinase (TYR), tyrosinase-related protein 1 (TYRP1) and dopachrome tautom-
erase (DCT) with vitamin D status also (Saternus et al. 2015). The significance of these sin-
gle nucleotide polymorphisms (SNPs) were confirmed (rs9328342 [EXOC2], rs10830253
[TYR], rs7129973 [TYR], rs4121401 [TYR], rs2000553 [TYR], rs12001326 [PRKACG],
rs2150097 [TYRP1], rs13078182 [MITF] and rs17006281 [MITF]) through allelic test .
SNPs showed a significant association with 25(OH)D serum levels are rs2150097 (TYRP1),
rs7356986 (EDN1), and rs12001326 (PRKACG). Seven SNPs are situated within the coding
sequence of a gene, rs1042602 (TYR) is associated with low serum 25(OH)D concentration.
The SNP rs1042602/A192C (TYR) is a nonsynonymous substitution (Ser to Tyr) (Shriver et
al .2003).

To gain further insight into the role of genes involved in skin pigmentation, SNPs in 15 other
genes with great relevance for different aspects of skin pigmentation, including melanosomal
biogenesis (ATP7A, PMEL, PLDN), melanosomal transport (RAB27A, MLPH), or various
melanocyte signaling pathways (MITF, PAX3) and association with serum 25(OH)D con-
centration were analyzed (Rosenberg et al 2016). However, these genes exert many other
functions unrelated to the pigmentation pathway. Using allelic tests, significance of the 8
SNPs (rs7565264 (MLPH), rs10932949 (PAX3), rs2069408 (PMEL), rs7569427 (MLPH),
rs9328451 (BLOC1S5), rs12469812 (MLPH), rs2292881 (MLPH), rs6454677 (CNR1) were

confirmed.

There are limited data on genetic determinants of serum 25(OH)D concentration. Large Ge-
nome Wide Association Studies(GWAS) have already identified 3 genetic loci that are associ-
ated with 25(OH)D levels, located in genes encoding for the vitamin D binding protein (GC,
group specific component), for an enzyme involved in the formation of the vitamin D precur-
sor 7-dehydrocholesterol and for enzymes catalyzing hydroxylation of vitamin D metabolites
(Wang et. al.2010). Genes related to skin pigmentation were not identified in that analyses.

Linkage disequilibrium studies of SNPs in different genes may enlighten chromosome spe-
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cific linked domain associated with skin pigmentation and vitamin deficiency. Objective of
the present study was to identify association between SNPs associated with skin pigmentation
and vitamin D level through Linkage disequilibrium study, identify any novel SNP associated

with neighbouring domain and any associated chromosomal domain.

Materials and Methods:

SNPs data for the followings (rs9328342 [EXOC2], rs10830253 [TYR], rs7129973 [TYR],
rs4121401 [TYR], rs2000553 [TYR], rs12001326 [PRKACG], rs2150097 [TYRP1],
rs13078182 [MITF] and rs17006281 [MITF]) (rs7565264 (MLPH), rs10932949 (PAX3),
rs2069408 (PMEL), rs7569427 (MLPH), rs9328451 (BLOCL1S5), rs12469812 (MLPH),
rs2292881 (MLPH), rs6454677 (CNR1) )was retrieved from
1000Genome(http://www.ncbi.nlm.nih.gov/variation/tools/1000genomes/?assm=GCF_00000
1405.25). SNP selection was done in a web-based SNP selection tool ‘SNPinfo’ freely avail-
able at http://niehs.nih.gov/supinfo (Xu and Taylor,2009). LD Tag SNP utility was utilized to
select SNP list accounting Linkage disequilibrium (LD) from different continental popula-
tions (African, European American African, and Asian). Here LD was measured by r2 (Xu
et.al 2007). All SNPs were organized into chromosome groups and LD structure and geno-
type array were represented in figures.

Results:

In LD graphs SNP names were coloured as black for intronic region, red in coding region,
orange in splicing region, blue in Untranslated Region (UTR) and green in non-genic region.
Tag SNPs and non-synonymous SNPs were assigned with flags. Height of the green bar had
reflected the minor allele frequency in each population. Different colours in graph indicate
Pair wise LD values. Linkage disequilibrium study (LD Taq) had identified positive correla-
tion between two sets of SNPs in two chromosomes (Chromosome 2 and Chromosome 6)
within all continental population set. In Chromosome 2, rs10932949 (PAX3), rs1800935(?),
rs2292881 (MLPH), and rs7568427 (MLPH) SNPs are in one set, of which rs1800935 are not
in query list(Figl). This novel SNP is associated with MSH6 gene (DNA Mismatch Repair
Protein) causing missense variant. In Chromosome 6 rs7356986 (EDN1), rs16872592
(EDNL1), rs6454677 (CNR1), rs9328451 (BLOCL1S5), rs9328342(EXOC2) and rs16872602
(EDN1) are associated (Fig3). In Chromosome 3, SNP rs17006281(MITF) is present in Afri-
can and African American population, but rs17006281(MITF) and rs13078182 (MITF) both
are in Asian and European population (Fig2). Similarly, in Chromosome 11, rs10830253
(TYR) and rs7129973 (TYR) and in Chromosome 12, rs2069408 (PMEL) are only associated
with Asian and European population (Fig5&6). And in Chromosome 9, rs12001326
(PRKACG) and rs2150097(TYRP1) are also associated with all continental populations (Fig
4).
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Discussion:
As it is mentioned earlier that a genome-wide association study has identified genetic variants

at three loci, namely 4p12 (rs2282679 in GC), 11q12 (rs12785878 near DHCRY7), and 11p15
(rs10741657 near CYP2R1) as determinants of vitamin D insufficiency [4].Earlier study
confirmed that SNPs rs10932949 (PAX3), rs2292881 (MLPH), and rs7568427 (MLPH) are
associated significantly with low 25(OH)D level , present in chromosome 2 among all conti-
nental population set (Saternus et. al.2015, Rosenberg et al 2016). Similarly, SNPs rs7356986
(EDN1), rs16872592 (EDN1), rs6454677 (CNR1), rs9328451 (BLOC1S5),
rs9328342(EXOC2) and rs16872602 (EDN1) also associated with low 25(OH)D level, resid-
ing on chromosome6 (Saternus et. al.2015, Rosenberg et al 2016). In chromosome 9 also
rs12001326 (PRKACG) and rs2150097(TYRP1) are associated with low level of 25(OH)D
((Saternus et. al.2015, Rosenberg et al 2016)). But SNPs rs13078182 (MITF) (in chromo-
some 3), rs10830253 (TYR) and rs7129973 (TYR) (in chromosome 11) and rs2069408
(PMEL) (in chromosome 12) are present only among European and Asian population and as-
sociated with low 25(OH)D ((Saternus et. al.2015, Rosenberg et al 2016)). Linkage disequi-
librium study identifies association of independent marker SNPs significantly contributing
low level of 25(OH)D at chromosomal level for genes engaged in skin pigmentation pathway,
highlighting probable genetic basis of Vitamin D synthesis in skin and deficiency in circula-

tion.
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Fig 5 . showing LD graph of SNPs in Chromosome 11 in a) Asian; b) African; and c) Euro-

pean Population
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Introducing Savitribai Phule: A Translation of her Speeches
Piyali Gupta, Department of English, Bethune College
Awake, arise and educate
Smash traditions—liberate!

(“Shiknesathi Jage Vha”, Rise to Learn, Kavya Phule Poem 34)

Savitribai Phule (1831-97), and her husband Jyotirao Phule worked relentlessly against
Brahmanical oppression and emancipation of the Shudra-Ati-Shudra class in nineteenth cen-
tury Maharashtra. They presented the first major anti-caste ideology that brought together the
marginalised, whom they would call ‘stree-shudra-atishudra.” In our contemporary dis-
course, Shudras and Ati-shudras are Other Backward Classes and Dalits respectively, two
groups despised as untouchables or social outcastes.

Savitribai was born on 3rd January, 1831 at Naigaon, about 50 kms from Pune as the eldest
daughter of Khandoji Neveshe Patil. In 1840, at the age of 9, she was married to Jyotirao,
who was born on 11 April 1827 in Pune and was thirteen years old at the time of his mar-
riage. Government records prove that Jyotirao educated Savitribai at home after their mar-
riage and trained her to become a teacher. Savitribai had also received teacher’s training at
Ms. Farar’s Institution at Ahmednagar and in the Normal School of Ms. Mitchell in Pune.
Jyotirao and Savitribai attempted to provide education that was vocational in nature, to make
their students self-reliant and capable of rational thinking. The couple resolved to find the
solution to social reform through the path of education. Savitribai became the first teacher
and headmistress of the school that Phule started. The Phules opened their first school for
girls on January 18, 1848, in Bhidewada at Pune. This school was the first of its kind, which
was opened by a non-Brahmin for the sake of educating girls of the oppressed Shudra-Ati-
Shudra class. Jyotirao’s friends Sadashivrao Govande and Sadashiv Ballal helped them in
starting the school. The Phules were socially ostracised for this act. The idea of educating
women and socially inferior classes was unthinkable to higher caste people. Savitribai began
her teaching career when the Brahmins forbade a teacher to come to their school threatening
him with social boycott. A Shudra woman from the gardener community becoming a teacher
was taken as an affront by the Brahmin orthodoxy and they attacked her with invectives, cow
dung and even threw stones at her. In this connection, Dhananjay Keer records:

As he (Jyotirao) could not get a teacher to help him, he took the help of his wife whom he
had taught at home. A wave of uncontrollable excitement and anger swept over Poona. A
woman going out of step with society and working as a teacher! An unholy, unheard of
thing! An affront to national honour! The learned Brahmins and their hirelings hated the very
sight of Savitri. They threw mud, dirt, stones at her when she was on her way to the school.
Embarrassed by this unholy uproar and upsurge, she would stop in the street and say serenely
to her persecutors, “God forgive you. I am doing my duty. May he bless you.” It was after
Savitribai Phule appeared on the scene that Indian women began to take part in public work.

This would prove how determined Savitribai was in her zeal for social reformation.

To counter Brahminical oppression and provide an alternative mode of living in soci-
ety, the Phules established the Satyashodhak Samaj (Society of Truth Seekers) in 1873 which
believed in the principles of humanity, castelessness, rationality, truth and equality. The
Samaj aimed to establish equality amongst all sections of society by eradicating caste and
gender oppression. Savitribai was a dedicated activist of this Samaj. Her adopted son was
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married according to the rituals of the Samaj which was a simple, low budget ceremony
where no dowry could be given or taken. It involved the bridegroom taking an oath of pro-
viding education and equal rights to his bride. The Mantras chanted at the time of the wed-
ding were sung by the bride and the groom themselves in the form of promises made to each
other.

Savitribai also set up women’s self help groups to empower women financially. To-
gether with her husband she worked for the rehabilitation of widows who led miserable lives
owing to conservative social norms. To oppose the barbaric custom of shaving the heads of
widows, Savitribai summoned a meeting of barbers and spoke to them at length about the
trauma inflicted upon widows due to this custom. She convinced them to go on a strike and
refuse to participate in this ritual. The strike was historical as many barbers participated in it
and the event was much publicised. Savitribai’s resolute will in relieving the suffering of fel-
low humans is evident from this incident. It is not without reason that she is known as Kran-
tijyoti—Savitribai Phule, the lamp of revolution.

Apart from being a radical exponent of mass education, a champion of women’s
emancipation, a leader taking on the oppressive forces of Brahminical patriarchy, Savitribai
was a prolific author and orator. Her first book of poems Kavya Phule (Blossoms of Poetry)
appeared in 1854, much before any of Jyotiba’s writings appeared in print. It uses the folk
form of abhang and engages with issues of education and caste. Her next publication was
Bavan Kashi Subodh Ratnakar (The Ocean of Pure Gems) which was published in 1891. It is
a biography, in verse, of her husband. In addition to these two books, Savitribai edited four
of Jyotiba’s speeches on Indian History for publication. A few of her own speeches were
published in 1892 which have been translated here.

These speeches include her ideas on profession, dissemination of knowledge, virtue
or moral righteousness, addictions and debts. In her speech on occupation, she attacked su-
perstitions dispelling all beliefs in fate, good or bad fortune, and so on. Comparing the ra-
tional outlook of Europeans and the superstitious beliefs of the Indians, she shows how
hardwork is the key to success and prosperity in life. Speaking on cultivation of knowledge,
Savitribai highlights the significance of education in life and criticises the negligent attitude
of society towards the socially inferior class of people like the Mahars and Mangs whose
lives may be improved with education. Savitribai’s discourse on virtue talks about the impor-
tance of good deeds and narrates the story of Jyotirao’s best friend Sadashivrao Govande
who became very successful in life because of his ethics. In her speech on addictions, she
talks about the long lasting ill effects of any addiction and says that the Shudras and Ati-
shudras need to be liberated from their addictions in order to lead happy and successful lives.
In the final speech on the pitfalls of taking out a loan, Savitribai illustrates how a debt can
cause unimaginable misery to a person. Her language is simple and engaging. Savitribai
teaches with the help of anecdotes and poems which is quite edifying. Her ideas are quite
relevant even today and so the speeches do not sound dated. What strikes us is the clarity of
her vision and her radical ideas - she dismisses God as unreliable and unreal, lauds the ra-
tionality of the British rulers, vehemently criticizes caste oppression and warns against phi-
lanthropy that hinders one’s growth into a self-sufficient individual. In an era that champions
human resolve and self-reliance, Savitribai seems like a visionary.

Apart from her identity as Jyotirao’s wife, very little is known about her even in academia.
There are many books on her by Marathi authors such as M.G. Mali, G.B. Sardar, Hari
Narke, and Phulwantabai Zodge who have spoken about her contribution in the fields of edu-
cation and social reform. Her life and works, however, must be appreciated by more people,
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and made available to non-Marathi speaking people. With this aim in view, these speeches
have been translated.

Translation of her speeches
1. Udyog Occupation

Any occupation demands continual hard work. It includes studies, agriculture, business and
everything that enables livelihood, for self as well as others. All occupations that lead to the
welfare of mankind and contribute to its prosperity may be included in this category. It is a
known fact that money is the chief means of happiness for men and that its perennial need
drives all enterprises. And who wouldn’t agree that people who do not work hard for results (
X B Wm’l) and wish for things to magically happen to them without moving an

inch (‘9741 g SI1Ye> HIT gldToides Usd o U1l diSTd el 2) are actually quite lazy! So,
working tirelessly throughout the day is man’s greatest calling. The fact that continuous hard
work is like a friend who contributes to one’s welfare, must be remembered at all costs.

| can assure you that if you rely on this friend, he will prove to be immensely helpful
in helping you earn your daily bread and ensure that you lead a prosperous life. Many be-
lieve that God is an imaginary companion. This imaginary companion is unreal as well as un-
reliable and one who keeps men away from working, thereby making them lazy.* Happiness
or sorrow as well as one’s station in life is one’s own doing. Owing to the concept of destiny,
people belonging to castes such as Mahar, Mang, Kunbi, Marathi, Sarya have been consid-
ered socially inferior for generations. Brahma®, who created the educated affluent class, can-
not ensure the happiness of the socially inferior classes or challenge preconceived notions in
society. Accepting the fact that there can be no change in their preordained miserable situa-
tion, the Shudras’and ati-shudras continue to lead inhuman lives. We have forgotten to treat

1. ‘¢ X B UGAR: It is a Marathi proverb that ironically talks about people who wish for
results without working at all. All they do is invoke divine intervention thinking God will
help them even if they don’t work.

2. 941 g SI1Yes HISAT gIAreiacd USd o ATl diSld eé: Literally it means, the berry has
fallen near my hand, someone please feed it to me. It is a sarcastic comment on people who
do not take the trouble of feeding themselves even when the food is brought to them, basi-
cally totally inactive and lazy people.

3. Savitribai means that blind faith in God and destiny keeps men from making an effort to ac-
tually work and improve their station in life. They blindly believe in divine intervention for
any sort of betterment in their miserable lives.

4. dglBrahma, the first of the Hindu triad and the form of the Deity as the evolver and creator
of the universe.

5. Shudra, is the fourth and lowest of the traditional varnas, or social classes, in India, tradition-
ally artisans and labourers. The term does not appear in the earliest Vedic literature. Unlike
the members of the three dvija (“twice-born”) varnas—Brahmans (priests and teachers),
Kshatriya (nobles and warriors), and Vaishya (merchants)—Shudras are not permitted to per-
form the upanayana, the initiatory rite into the study of the Vedas (Britannica.com). The Un-
touchables or Ati-Shudras are called Avarnas, those who have no Varna. Logically, the.
Brahmins, Kshatriyas, Vaishyas and Shudras are within the Chaturvarnya. Logically, the Un-
touchables or the Ati-Shudras are outside the Chaturvarnya.
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them as human beings as they slog endlessly like beasts. Their work does not require exercis-
ing of intellect but sheer physical labour. So work may be classified into two categories, one
that requires intellect and the other that doesn’t. Studying is work that requires using the
sense of sight, hearing and intellect. Begging with the cry T WI_‘EE TR AT is also work
but it does not require using one’s intellect. Work that involves physical labour also requires
using the intellect. When the body and mind come together to accomplish a task, the outcome
far surpasses expectations.” The Europeans set up several industries everywhere after their
invention of watches, telescopes, ship, railways and mills. Their enterprise, which is the out-
come of their resolute intellect not only promotes altruism but also provides opportunities for
work to the shudras and ati-shudras who are confined by tradition and ignorance. There can
be no doubt about this. Had the Europeans believed in God, they would not have accom-
plished such wonderful deeds. In their work, time is of utmost importance and to that end,
they always abide by time in whatever they do, thereby keeping a strict account of their lives.
The English were also savages in the past but contact with the Romans civilised them. As a
result, their country became the hub for industries. People slowly stepped in the direction of
reform with the growing dominance of science, arts and industry. Some Englishmen arrived
in our country as tradesmen and established a huge empire. It is a miracle fuelled by hard
work and determination. It has nothing to do with fate. People believing in God and destiny
are basically lazy and needy® and will forever be enslaved by other races. Our nation is the
best example of this.

Europeans are of the opinion that two thousand years ago, our country was developed
because our countrymen were educated and enterprising. After the arrival of Iranians, Huns
and Tartars, people were classified into Brahman, Kshatriya, Vaishya thereby arresting fur-
ther progress. Our countrymen were divided into shudras and ati-shudras; their faith in God
was instilled and they were deeply engaged in divine worship. With their arrival of these®
people, Indians were afflicted with a debased bestiality. With the advent of the Englishmen,
the shudras and s acquired a taste for education and gradually became enterprising. We can
infer that the shudras and ati-shudras moved towards a civilised human life from a savage,
feral mode of living. Industriousness is the companion of education and lethargy that of God.
Enterprising people work towards keeping the self and others happy. One who believes in
fate, is forever arrogant and lazy, finds himself miserable and ruins others’ happiness too.
Idleness is the sign of poverty. Averse to knowledge, wealth and respect, an idle man never

6. ‘il II'I% YTH] HAT: It is an exclamation pleading for food, literally could be translated as

“Mother, please give me a roti.” UTH] is flatbread or roti.

She writes, the outcome keeps the mind perplexed like a buzzing bee.

She uses the word bhikari meaning beggar.

9. She used @GFQT, the root word, @GL is defined by Molesworth’s dictionary as “Twice-born,
used for Brahman, a Kshatriya, or a Vyshya, of whom their investiture with the characteristic
string at years of puberty constitutes, religiously and metaphorically, the second birth.” (A
Dictionary, Marathi & English, 1857; 429). Dvija is generally contrasted with non-Dvija.
Dvija literally means twice-born and non-Dvija means one who is born only once. The dis-
tinction is based on the right to have Upanayana. The Upanayana is treated as a second birth.
Those who have the right to wear the sacred thread are called Dvijas. Those who have no
right to wear it are called non-Dvijas.

© N

Page 62



Heritage V111 2021 ISSN23499583

acquires them in life. It causes such harm that even his inherent goodness, sick of his idle-
ness, abandons him. Idleness is the vice that causes this deplorable state. Hence working is
man’s primary task and | assure you that this will definitely usher in happiness. The English
government has taken the initiative to educate the shudras and ati-shudras to ensure their
livelihood. This needs to be applauded and we must thank the government for this initiative. |
have told the government what needs to be done in this regard.

2. Vidyadaan Dissemination of knowledge

For many people, virtues like kindness, benevolence and philanthropy, when used indiscrimi-
nately and without foresight, are seen to bear results that are undesirable. Bestowing mercy
on a criminal is equivalent to participating in the crime. Donating alms with the intention of
proving oneself to be a great benefactor does not establish one as a great human being. Inju-
dicious donation of material wealth as well as food might multiply social evils and eventually
prove to be dangerous. Mercy and philanthropy are innate human qualities that make a person
help a fellow human in times of distress; a person with a propensity for benevolence will help
others. But sorrow, misfortune and calamity befall one who is lazy, weak or foolish. To a
great extent, misfortune that befalls a person owing to his own vices is a lesson that would
cure him of his vice. Criminals refrain from committing crimes like theft or coercion for fear
of being punished by the Government. Similarly, if men fear misery and misfortune, they will
stay away from vices and become enterprising. People will cease to be dependent. So people
who have the propensity for benevolence should meditate upon the consequences of their ac-
tion and only then do the deed. Even good deeds may lead to social evils.

When one is cured of the vices, he will be ashamed to depend upon others. He will attempt to
solve his problems independently. Even if a misfortune befalls him and he has to take the
help of others to earn his daily bread, he will keep trying to think of ways to be enterprising
and hardworking to overcome the crisis and work independently. The donor is fond of donat-
ing alms but the recipient should not desire it, once this is understood then the virtues of char-
ity, benevolence and kindness will not affect society adversely.

What can counter the growth of vices such as lethargy, dependence upon others and promote
human virtues is actually dissemination of knowledge. The nature of the person who shares
knowledge and the one who receives it contributes in creating a perfect human being. It
makes people more humane and lose their depraved'® nature. The one imparting knowledge
becomes patient and fearless and the one receiving it becomes capable and wise. The English
educate people and enlighten them. They are truly intelligent. Our countrymen have the pro-
pensity to keep citizens ignorant. They are truly foolish. The Iranians invaded India and con-
sidered this land as their own. Then the Huns arrived and were told that this land is not theirs.
However, the Huns invaded the country and thought of the land as their own. Who knows if
this land belonged to the Mughals or not? However, they set their foot on this land. History
says that India belongs to the Indians but it was ruled by foreigners. The reason for this servi-
tude is ignorance. It is indeed quite surprising that Indians have spent more than 2000 years
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in absolutely bestial and ignorant servitude. So English education will fuel people’s desire to
help others, then we will need a path for reform.

This will be beneficial for the society and add to collective happiness. The English govern-
ment has set up schools for dissemination of knowledge. However, | firmly believe that if the
schools are less in number, then it will require another 150 years for the whole of India to be
literate. So I think the government should not leave before accelerating the establishment of
schools. The villages are divided into twelve balute and alute where people from different
castes and classes like the Mahar, Mang, Kunbi, Dhanagar and Mali reside.* These people
are blessed with the gift of knowledge, art and tenacity but the government has not recog-
nised or utilized them till date. Kings have continued ruling them by ignoring these virtues.
The people like Shudras and ati-shudras surely have many talents but owing to neglect and
ignorance they do not recognise their virtues and have no idea how to use them. If they have
foreknowledge of what can be produced in this country, whether it will be useful or not, it
will help our nation. They are ignorant and the government does not enlighten them, such is
the nature of the people of Shudra and ati-shudra caste. They do not take up independent
ventures unless someone guides them. Their nature is not pleasing and they have no idea how
to change it. Owing to such ignorance, they lack means of employment and survival. A kind
government should make arrangements for their livelihood or a business may be set up by a
rich businessman in the village. The businessman is aware that it will prove to be a profitable
venture for him. The government and the wealthy cannot evade their responsibility in taking
effective measures to ensure employment opportunities for the socially inferior classes.

3. Sadacharan Virtue

Savitribai mentions alute and balute which may be explained as under:

aﬂ?fl A share of the corn and garden-produce assigned for the subsistence of the twelve public ser-
vants of a village, 2 In some districts, a share of the dues of the hereditary officers of a village, such
as Patil or Kulkarni (567). A balutedar is a public servant of a village entitled to balute. There are
twelve persons distinct from the regular Government- officers. Likewise there are twelve alute

(&Iﬁﬁ) or supernumerary public claimants.

She mentions the Mahar and Mang castes. Mahars form a large part of the population in
Maharashtra. Before the Constitution recognised them as Scheduled Caste and outlawed caste dis-
crimination in 1949, they were labelled as ‘Untouchables.” Traditionally, Mahars lived on the out-
skirts of the village and were mainly associated with manual scavenging and cleaning carcasses. The
most famous of the Mahars is Dr Bhimrao Ambedkar who fought caste discrimination all his life. The
Mangs were also considered as untouchables and remained in the fringes of respectable society.
Kunbis are now recognised as Other Backward Class according to the Indian Constitution. They
were associated with farming. Dhanagars belong to the Shudra community and they are shepherds,
herdsmen and weavers in wool (Molesworth 432). Malis also belonged to the Shudra community and
specialised in horticulture.
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Virtue or righteousness shows the path of happiness to all human beings as it negates the
afflictions of the world. Some people are of the opinion that commitment to virtue requires
material wealth. But there is no connection between money and morality. One needs to be
completely committed to the idea of moral righteousness. We should always attempt to do
something charitable and benevolent with the intention of being devoted to the ideal. People
trust a good man. They are convinced of his honesty and dare not lie to him. Therefore, in
order to inculcate this virtue of good conduct, one must carefully observe the behaviour of
people around him. If one is committed to honest living, then the world around us will
change for the better.

Ballal Govande, a common householder, lived in Pune. He vowed to do good and
hence feared any kind of misdemeanour. His wife, Gangamai, pure like the Ganges and
equally blameless was also quite virtuous. They were always particular about helping people.
When the couple had a son, they named him Sadashiv*’. As he started growing older, they
sent him to Pantoji’s school for education. It is the duty of parents to educate their children.
Parents who do not educate their sons and daughters are their enemies because education is
extremely important for children. Education helps the individual to choose the path of right-
eousness.

Ballal Pant taught his beloved son that knowledge is man’s greatest treasure. A San-
skrit text states that

* faafaafad== feea-= Sifgam
AF oI a1 fagry Saaefa geaa™

It means that a person without the gift of knowledge may belong to a noble family but no one
pays any heed to him. He is despised by all. But a person of lowly status also gains respect if
he has received the gift of knowledge.

The son, Sadashiv followed his father’s advice wholeheartedly.™® He took his parents’ advice
to heart. He learnt reading, writing, arithmetic, grammar, astronomy and geography in a gov-
ernment school. He worked diligently and passed all his exams. The son of morally upright
parents is seldom corrupt. His fearless spirit, eloquence and intelligence pleased the British
Collector. He was given a large sum of money, clothes, valuables and, expecting that he
would prove to be beneficial to the government, he was employed as a clerk under a Kamav-
isdar.'* But among the clerks working under the Kamavisdar,taking bribes was common
practice. Once a wealthy farmer tried to bribe Sadashiv. Sadashiv told him to refrain from
such malpractices and mentioned that he would only do what is proper during his inspection
duty. One must not give or accept bribes. A government job done with honesty and sincerity

12]Jyotirao’s friend Sadashivrao Govande who helped Savitribai with her education.
13Savitribai writes that Sadashiv did not do as mentioned in the proverb --Te31 W MR Db g
fa®e T aR, meaning to disregard what is being said

14By the early 1740s, the Peshwa’s court had appointed mamlatdar and kamavisdar, or governor
and deputy-governor. The kamavisdar effectively provided the backbone of Maratha administration
and reported directly to the Peshwa’s office and had broad powers to settle revenue arrangements,
collect taxes and adjudicate revenue disputes.
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brings immense satisfaction. Sadashiv was posted under the Collector. He inspected the
province with the Collector. During inspection, he set an example by documenting every-
thing as it was, truthfully and without exaggeration. After this, the government’s faith in him
was strengthened and he became a senior official. In this manner, the education he received
as a child helped him develop his morality and he could differentiate between the right and
the wrong. He understood both good and evil. So, people held him in great esteem.

4 VVyasane Addictions

Addiction is the evil that causes great affliction to people. Any kind of addiction threatens
the happiness of a family. Addiction to alcohol, marijuana, opium, tobacco, cannabis harms
the body as well as the family. It corrupts human intellect and destroys humanity. Addiction
nullifies human character and human nature. Therefore, one must quit such vices without de-

lay.

When a person is addicted to alcohol for a long time, his intestines are severely af-
fected. People addicted to smoking opium, tobacco and marijuana do not live long. Their
bodies become weak. The intoxicating smoke from majum®® makes people disoriented.
Eventually, struggling with pain, they die. Such addictions cloud a person’s thinking capac-
ity, so he loses all his familial material possessions like clothing and money slowly to others.
One who is addicted, does not understand this. Any kind of addiction obscures a person's
thinking. Intoxicated with addiction, he forgets his humanity. In such a state, he fails to un-
derstand his identity and his ability. His mind wanders back and forth in bestial fashion and
he eats, drinks and babbles like an animal. Consequently, people mock and humiliate him.
Civilized people stay away from him. One who is addicted finds it hard to give up on his ad-
diction. That addiction ruins wealth as well as family and an addicted person is completely
destroyed is illustrated by the following example.

There is a village named Usli. Alcoholism was rampant in this village. The Patils'® in the vil-
lage were addicted to alcohol due to which immorality prevailed everywhere. The village
head was illiterate and so a group of uneducated buffoons always kept him company. Re-
spectable people stayed away from them. He was deprived of the company of good people.
Addiction leads to several flaws and shortcomings. As the saying goes, misery resides in the
home of an alcoholic, so in Patil’s household, their condition deteriorated and misery pre-
vailed. Together with friends he was led astray by drinking without restraint, gambling, cre-
ating a racket and visiting women of ill repute. His unruly behaviour came to the notice of
higher authorities. His patilki rights were withdrawn and transferred to his son. Thereupon he
soon died of heartbreak. One should be careful about debauchery and stay away from the
company of such depraved people. We should educate ourselves and our children about it.

10. An inebriating preparation of Bhang with sugar and spices, formed into cakes.

11. Patil - traditionally the village head is called a Patil. A Patil was the head of a village working
under Deshmukh who was head of the district. Under Deccan sultanates, and the Maratha empire,
the Patil was the village headman and the most important Vatandar of the village. His main duties
were to be the collector of revenue, as well as being the head of police and justice.The ancestors
of some of the important personalities of the Maratha empire held hereditary Patilki rights for vil-
lages in Maharashtra.
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Iliteracy is the primary cause of such misery and disaster. Awareness is not possible without
proper education. Tukaram mentioned that :

“Always do good. Righteous deeds will always prove to be beneficial and sorrows will in-
crease if one is dishonest. It is common knowledge that truth is preferred by those that are
good and honest. One who indulges in evil deeds is socially ostracised. Tukaram says it’s
true that evil deeds lead to ill-repute.”

There are numerous disadvantages of addiction. What a misfortune it is to indulge in gam-
bling! “One who keeps whores for company, his ancestors go to Hell.” People who indulge
in drinking, gambling and visiting disreputable women are a disgrace to humanity. They be-
come immoral. One who is able to abstain from these vices acquires contentment and pros-
perity in life. Owing to these vices, many people have endured grief induced insanity and
suffered an ignoble death.'” Respectable people do not indulge in any vices or addictions.
This may be noted and committed to memory.

5 Karj Debt

The saying, ‘celebrate the festival by taking out a loan’ is absurd. There is a lot to learn from
this statement. Isn’t it absurd to celebrate festivals by borrowing money and drowning the
family in the frightful misery of debt? Everyone has to take out a loan in times of exigency.
However, the debtor feels the burden of the loan. He has to often endure humiliation and ad-
versity. All experiences in the debt market are the same and everyone is of the opinion that
‘those who are cunning should not be given loans.” There might, however, be a difference in
experience. There are debtors in every village. Some of them are lazy and do not work. They
do not feel the need to be resourceful and enterprising in order to help their families. They
think happiness is gained easily, without having to work for it. And when that does not hap-
pen, they blame others, completely ignoring their own inaction. Some people take loans and
lose their six inherent virtues of enterprise, ingenuity, courage, intellect, prowess and enthu-
siasm. Savitribai says:

One who borrows money from the moneylender
Loses all his happiness
Harassed by difficulties
The debtor becomes weary
Worried by the loan
All assets are lost
Hardships multiply
o Such things befall the debtor!
That borrowing money is the root of all evil and eventually leads to bankruptcy is illustrated
by this tale:

In a village, two peasants worked in government agricultural land and led happy lives with
their families. One of them was called Khadoba and the other was Piroba. Both had sons who
were unruly and daughters of marriageable age. Both families were leading happy and peace-
ful lives. They were well respected in the village.

12. Savitribai says such people die like dogs.
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A man came to this village from distant lands. In his possession were a pair of ragged shoes,
cracked metal vessel (lota) and torn clothes. Seeing his misery, Khandoba and Piroba took
mercy on him. They built a small house for him. Some set up a shop for him by loaning some
money. After a few days, this seemingly destitute person became immensely rich by using his
business acumen. He lent great sums of money to the ryots in the village who mortgaged their
material possessions. Khandoba and Piroba each borrowed 500 rupees from him for their
daughter’s marriage. The loan lasted for two or three years. The Sheth'® calculated compound
interest on the amount and the loan amount increased to 1500. In order to pay off their debt,
Khandoba and Piroba gave all their earnings from their land to the Sheth. But it was not re-
corded in the loan register. Hence it was a vicious and never-ending cycle of the loan and the
compound interest accumulated on the principal amount. Disgusted, both Khandoba and Pi-
roba started an argument with the moneylender. Sheth then appealed in the civil court. The
court’s judgement was in his favour. On the government's orders, their lands were auctioned
and the debts were finally settled. Thereafter, both peasants, accompanied by their wives and
children, left their own village. From this story we learn how a loan can force a man into ex-
ile.
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Abstract:
For centuries dramatic art had been one of the most popular forms of public and private enter-

tainment used in India since the pre-historic times. The pre-historic cave dwellers of the Meso-
lithic period residing in the various rock shelters found scattered all over India had documented
their lives on the walls of their cave shelters with vibrant hues. The evidences gathered from this
rich gallery of cave paintings point to a highly evolved form of entertainment of the settlers. The
deified animal figures, hunting dances, magico — religious rituals of these Mesolithic people had
dramatic element in them. The complex urban culture of the Indus civilization witnessed a num-
ber of remarkable civic activities of the people. Drama or dramatic performance or any kind of
performance as such was very much a communal civic activity among the Indus people. Puppet,
masks, musical instruments, dancing statutes all point to a highly evolved performance style of
the Indus valley people. The famous dancing girl figurine and other dancing figures discovered
from Harappa, are a pointer to this fact. The association of Shiva with the dramatic art also point
to the pre-vedic origin of Indian drama, as Shiva or Pashupati cult was very much a pre-vedic
practice. The Pashupati seals found at various Indus sites confirmed this theory. Archaeological
discoveries of theatre architecture from all over the subcontinent testifies to a vibrant dramatic
tradition of the ancient Indians. Inscriptional evidences of drama or dramatic production or even
inscription pertaining to theatre censorship in ancient India confirms the widespread develop-
ment of dramatic activities in ancient India.

Key words:
Drama, pre-historic, cave-paintings, rituals, cave-theatre, theatre architecture. The origin and de-

velopment of early Indian drama is a history of myriad interactions, assimilations and interpola-
tions which ultimately weaved its magic to make this art form reach a high level of excellence
and become the cause of awe and envy of the other civilizations of the world. The history and
development of early India drama cover centuries and regions and included all sections of the
society. It was one of the most popular forms of public entertainment used in India since the pre-
historic past. An attempt has been made in this paper to trace the development of Indian drama to
the pre-historic past based on the archaeological discoveries of theatre architecture, inscriptional
evidences as well as other related findings from all over the Indian sub-continent.

As mentioned by Bose (2001) and Varadpande (1987) anthropologists often argued that
drama was the most primitive form of art and dance and music also accompanied it. In fact, in
the early stages, the history of drama was the history of the origin and development of the differ-
ent elements of this art, which came together in the course of time to weave its magic into a rich
fabric. Thus, music and dance were the essential features of Indian dramatic tradition and were
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the characteristic features of its structure and form *. Dance was and still is one of the basic ele-
ments of drama, which must have been present in human society since its inception. According
to anthropologist Stephen Fuchs (1963) drama, must have evolved out of mimic art, when a per-
son tried to imitate another being. First it must have immerged as optic mimic involving the play
of gestures and face expressions with the employment of masks and costumes. Later it developed
into acoustic mimicry through words, dialogues, songs and music (Sahoo, 2009). The Indian
drama or on that account any type of drama always have developed from the ritualistic animal
dances of the pre-historic people. It is also argued by most that drama originated from the reli-
gious cult practices of the pre-historic society. In those times the religious and the profane
evolved simultaneously, and often got mixed together (Sahoo, 2009). In the case of ritualistic
drama, the performers gave up their own ego and assumed the personality of a super human be-
ing. Fuchs (1963) also remarked that dramatic art was and still is an all-comprehensive art and it
included not only music and dance but also inspired painting and sculpture.?

The pre-historic picture galleries discovered in the ancient rock shelters of India at Lakhajaar,
Urden, Bhimbetka, Kathotia, Bhojpur, Badami, Bhopal, etc, trace and narrate the story of the
evolution of drama as mentioned by historians like Vatsyayan Kapila (1980), Varadpande (1987)
and Madhu (1992).2 Dance occupied a place of prominence in the depiction of daily life in the
stone age culture. It appeared in varied and numerous forms, not only as a creative and aesthetic
activity, but also as a medium of expression of the joys and sorrows of the pre-historic communi-
ties. Dance was a significant part of ritual and was used as a mode of recreation and medium of
instruction. Thus drama, dance, musical chants were the most widely recurring cultural symbols.
Mesolithic paintings depicted rhythmic movements enforced by a uniform beat, forging a num-
ber of people into a unified whole, all of whom shared a common homogenous psychological
condition. These Mesolithic cave paintings indicated a very complex dancing culture (Neumayer,
1993).

Presence of many, speech bubbles in front of the dancers’ mouths in many paintings also indi-
cated that the dancers were either singing or chanting. Thus, verbalization of rituals was also pre-
sent in India, which was a step further towards theatre proper. Musical instruments also figured
quite prominently in the cave paintings. Harp like musical instruments, types of drakes, gongs,
castanets were seen in the hands of the human figures. Dr. Wakankar, the discoverer of the
Bhimbetka caves in Madhya Pradesh referred to horn pipes and stone drums being used by these
prehistoric people to produce different kinds of musical sounds to aid in dance.®> Huge number of
the discovered paintings depict the use of musical instruments which undoubtedly proves the
popularity of music among the pre-historic communities residing in India as mentioned by both
Varadpande (1987) and Nuemayer (1993).
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The impersonation and imitation were important elements of drama. The cave paintings of the
Mesolithic period have depiction of dancers or performers impersonating as animals or deified
animals by wearing masks and animal skin. Some of the most prominent pictures show large fig-
ures of deified animals. Deified composite animals closely resembling boars probably occupied
a central position in the religious thinking of the Mesolithic hunters and gatherers. This cult of
defied animals was very much prevalent during the whole Mesolithic period, across regions.
People wearing skull masks were also seen leading the performances. These figures were how-
ever shown in much less numbers, but in many paintings. Their elaborate headgear and orna-
ments made them stand out from the other figures and suggested that these group of people were
a select few who were somehow special and superior from the others performing alongside them.
They have been identified as wizards or priest performers of the Mesolithic culture by both Va-
radpande (1987) and Nuemayer (1993).°

The Mesolithic cave paintings also often depicted dancers in gorgeous attire. Magnificent head
dresses, ornaments and animal skin. The human figures also were seen in different colours of
body paint.” These indicated that even the prehistoric people were aware of the importance of
costume and make up, while performing public enactments. The art of proper costume and appli-
cation of make-up was and still is one of the most important auxiliary arts, associated with dra-
matic production and representation. Dances with sexual overtones also were very commonly
depicted in the cave paintings. Human figures bearing huge models of fake male and female or-
gans were shown in processions. Many figures were shown engaged in orgiastic movement ac-
companying the models in the procession. These paintings probably depicted the popularity of
phallic cult practices and other fertility rituals among the pre-historic people as mentioned by
Varadpande (1987) and later corroborated by Madhu (1992) .2 This element of fertility and phal-
lic cult practices had always been associated with dramatic production in all ages throughout the
whole world.

Nuemayer Erwin (1993) has mentioned that hunting scenes dominated the walls of the cave
paintings across India. Hunting dance of tribal communities were performed as rituals to ensure
success in hunting. Acute emphasis was given on the naturalism of the animal figures and these
hunting scenes also encompassed several stylistic variants. The human figures were shown as
dancing, running or jumping. These human figures were also often draped in heavy adornments,
headgears and other embellishment. The pictures were interwoven and organized in a narrative
sequence often depicting mythical stories. Small group of hunters attacked herds of animals with
their microlith barbed spears in the earliest paintings. Some paintings also depicted hunting by
large groups of men in several hunting expeditions. Several dozens of beaters were depicted as
driving the game towards strategically placed archers. Thus, the hunting dances were a kind of
ritualistic drama.® The pre-historic cave paintings presented a panorama of very rich dance cul-
ture with simple and intricate postures, costumes, make-up, musical instruments, chants, songs
and imitation, enactment of hunting expeditions, imitation of deified and natural animals and
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birds, impersonation of spirits, performance of rituals or, the basic elements of drama proper
were present in the Mesolithic period. Thus, dramatic techniques found their origin in the early
religious and magical rituals of the pre-historic communities.

The emergence of a rich, urban civilization known as the Indus Valley Civilization or the Harap-
pan Civilization in the north western part of the Indian sub-continent was a great advancement
from the time of the ancient cave dwellers of the Mesolithic period. These culturally refined ur-
banites having a varied civic and social life must have had their own form of dramatic amuse-
ments. Beautiful terracotta figures of dancers and stone and bronze figurines have been exca-
vated in large numbers from the numerous Indus archaeological sites. A male dancing figure full
of vitality, sculptured in greenish sand stone, discovered from Harappa has been identified as the
Nataraja, the divine dancer of Indian mythology and art (Mcintosh, 2008).10 Another important
find from Mohenjo-daro, a bronze figurine of a gracefully supple female dancer in an inviting
posture wearing only bangles and a necklace testified of a rich dancing culture possessed by the
Harappans. The figure was nude, thus leading to the conjecture that it was a figure of a public
woman. She was also said to have represented the Mother — goddess as dance was closely asso-
ciated with religion as mentioned by Sekhar (1960) and latter corroborated by both Mackey
(1998) and Ratnagar (2001). She has been commonly referred to as the dancing girl and her
proto type though much less graceful has been referred to as the ugly twin. Another statue, repre-
senting a male dancer balancing on the right foot with the left foot raised in front, and the body
above the waist and both the arms bent down, full of vitality, has been suggested as walking or
dancing.'! The presence of dancing dwarf figurines of the Indus Valley Civilization advocated
the existence of drama in some from or the other.

Many musical instruments have been uncovered by the archaeologists from the various Indus
sites like drakes, castanets, string instruments, flute, some instruments made of leather, whistles,
etc. At Mohenjo-daro hollowed masks with horns made of baked clay have also been discovered.
These cleverly designed small objects were probably used as votive offerings for the Indus dei-
ties (Varadpande, 1987) (Mackey, 1998).'? Full-sized as well as miniature terracotta masks have
been unearthed which might have been used as finger puppets. There were grotesque human and
animal figures which might have been used for dramatic presentation of religious stories. Minia-
ture terracotta masks fastened to puppets were also probably used as props in public enactments
or narration of sacred lore. Scenes from Harappan mythology depicted on a number of seals and
other inscribed objects have also been found. Such mythological stories might have been enacted
using the models and masks of human, animals and composite creatures as props as mentioned
by Mcintosh (2008).2® Thus the rituals of the Indus people were also permeated with dramatic
elements, which ultimately contributed to the evolution of drama in India.

Theatre censorship appeared in India during the time of the universal monarchies of Magadha
under the guidance of Ashoka. The great emperor was a follower of Buddhism and might have
been influenced by Buddha’s earlier attitude towards performing arts and artists. He extended
little patronage to the performing artists, but accepted them as tax payers as is evident from the
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Arthashastra, the treatise written on Mauryan state craft as mentioned by the renouned Sanskrit
scholar Shamasastry (1960) in his translation of the Arthashastra, which was later corroborated
by Rangarajan (1992).%* However in pursuance of his policy of Dhamma Vijaya or moral con-
quest, Ashoka had launched a concerted campaign to mitigate the sufferings of his subject peo-
ple, rather all living beings in his empire. He was probably the only king who had undertaken
such huge works on public utility. Murti and Aiyangar (1951) mentioned that Ashoka had even
ordered and banned the sacrificial killing of animals together with the samajas or merry making,
feasting and similar other amusements in his Rock Edit No. 1 (Ahir, 2010)." He however ap-
proved of state sponsored shows, which would help to propagate his ideals of kingship. The fact
that Ashoka went to the extent of censoring dramatic performances in an inscriptional form, that
to in a major rock edict, undoubtedly proves the prevalence of this artform during that time.

Numerous archaeological findings throughout the Indian sub condiment and even from central
Asia have authenticated the existence of early Indian drama. Mention must be made of the dis-
covery of an open-air cave theatre, the stage construction confirming to the Natyashastra (ancient
Indian treatise on drama and dramaturgy) directions in the Sitabenga cave and an inscriptional
record mentioning dramatic performance in a cave by devadashi Sutanuka from the nearby
Yogimara cave of the Ramgarh hills Laxmanpur in Surguja district of Madhya Pradesh by the
famous archeologist T. Bloch (Shukla, 2002). The theatre dating back to 300 B.C. is the oldest
surviving theatre structure of the world. The Ramgarh hill cave theatre has excited great curiosity
among students of Indian antiquity. It was undoubtedly the oldest theatre structure of the world.
It was a semi-circular auditorium rising steeply by rows. The seating arrangement was also in
three levels in gallery fashion.'® This theatre must have been constructed to satisfy the dramatic
urge of the people residing in that area. The period was of Mauryan centralized monarchy. The
Chhattisgarh area may have formed a part of the Mauryan empire, but no doubt, the age itself
witnessed a transformation from rural tribalism to sophistication and cultural refinement initiated
by the benevolent but despotic Mauryan monarchs as mentioned by Ahir (2010).*" Shukla (2002)
mentions that the inscription in Brahmi in Yogimara also suggests that this cave was probably
excavated by a devdashi Sutanuka and her friends. Sutanuka, herself was probably the stage
manager and director and trained and directed the performers in various aspect of the dramatic
presentation after a ritual initiation.'®

Varadpande (1987) mentions the archaeological discovery of another theatre from Nagarjuna-
konda. A statue of Dionysus has been found nearby. This theatre was said to have been con-
structed possibly by the Greek settlers in south India.*® Nagarajunakonda which was a famous
Buddhist centre of learning had attracted people from a far. Kharavela the great Jain ruler of
Orissa, who was said to be a contemporary of Bharata (2" cent. B.C.), the celebrated dramatur-
gist of ancient India and the author of the Natyashastra, had constructed an auditorium at
Ranigumpha in the Udaygiri, Khandagiri caves of Orissa, as per the regulations of the Natya-
shastra of Bharata. It is probably one of the oldest remnants of a shailaguhakara prekshalaya or
cave-theatre existing in India till today (Sahoo, 2009). Kharavela had also built a ‘prat-
talikachata’ or roofed theatre between Khandagiri and Udaygiri, which was in a gallery form
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with seating arrangements for about 2000 people. Out of the hexagonal galleries, two still exist
today and remind the people of the dramatic heritage of ancient India. The Tourism Department
of the Orissa government stage dance and music festivals at Ranigumpha every year.?’ Discovery
of fragments of Ashvaghosa’s play Shariputraprakarana in Brahmi script from Turfan in Chinese
central Asia recorded the development of drama as far back as the 1% century. A.D. in India
(Sarkar, 1965).* The discovery of the Thirteen Trivandrum plays in 1910/11 by, Sri Ganapati
Sastri ascribed to Bhasa was also very important in tracing the antiquity of Indian drama (Bal-
want, 1962).%

Inscriptional evidence of banning of theatre (Samaja) is found in Rock Edit No. 1 (RE No. 1) of
emperor Ashoka (Murti & Aiyangar, 1951).% Another inscription of the famous Jain ruler of the
Chedi dynasty Kharavela of Kalinga is found in the Hathigumpha cave at Udaygiri near Bhu-
baneswar, Orissa, which has a reference to drama. The inscription mentioned samaja or theatre
festivals organized by Kharavela in the 2" century B.C. It recorded that Kharavela himself was
well versed in dramatic art or gandharvidya and entertained the inhabitants of his capital through
performance of dance, vocal and instrumental music. He has been described as “gandharva veda
budho’’, in the inscription (Kant, 2000) (Sahoo, 2009).2* Inscriptional evidence of as late as the
12" century. A.D. has also been uncovered by archaeologists. A whole drama in inscriptional
form has been discovered which was said to have been composed in the honour of the Cahamana
King Vigraharaja deva IV (1153-64) A.D. of Sakamva by his court poet Somevara or Somedeva,
named “LalitavigraharaJanatika”, which was found engraved on a stone slab. King Vigrahara-
jadeva IV is himself said to have composed the drama ‘’Harkelinatika’’, which was also found
engraved on a stone slab (Sarkar, 1965).* Another inscription containing the first two Acts of an
unknown natika “Parijatmanjari” or “Vijaysrinatika” has been discovered, written in the Nagari
script, by a Bengali brahmana named Madana (Sarkar, 1965).%°

Sanskrit drama had also influenced other forms of art through the ages. Varadpande (1983) and
later Tarlekar (1991) mentions that in the field of sculptural art representations are found which
may suggest depiction of certain scenes from plays. (i) A medallion from Bhita has the depiction
of a scene which is quite similar to the first scene of the Act | of the play Abhijnashakuntalam.
When the king enters the forest hermitage while hunting, he is requested to refrain from killing
animals / birds of the hermitage by the ascetics. The medallion supposedly of the Sunga period
has the king in a chariot with four horses, who have checked their speed by raised hoofs. An as-
cetic looking person with stretched hands is there as if requesting to stop. At the back of the
chariot is a female figure standing near a tree in front of a cottage. Another knelling figure hold-
ing a lotus is also found at the bottom of the medallion. There are however contradictory claims
and many refute this fact.(ii) Another sculpture from National Museum New Delhi belonging to
the Kushana period is said to be the depiction of a scene from the act of Mricchakatika of Vasan-
tasena in flight pursued by the villain Sakara, vita, the figure of the ceta is absent in the panel.
(iii)Another sculpture from a temple at Nalanda 6™ / 7" century A.D. suggested the depiction of
a scene from Act VI of Shakuntala, where the king accompanied by the vidusaka is sitting in the
pleasure garden with a picture board in his hand on which Shakuntala with her two friends are
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painted. (iv) Another relief of fine slate found from Bhita depicts the most tender and lyrical
moment in Shakuntala Dushyanta love story as visualized by Kalidasa. Dushyanta is seen here as
fanning the lovely damsel Shakuntala with a lotus leaf as in the scene of Act I11 .

These archaeological evidences help in establishing the claim of the existence of dramatic activ-
ity in ancient India. The history and development of ancient Indian drama is unique and exclu-
sive. This magnificent art form had been in existence in India since ages past. Infact it was there
since the time of the beginning of the history of mankind itself. It evolved out of a ritualistic na-
ture worship in pre historic times and gradually developed its own rules and regulations. From
the very beginning drama had been associated with the religious practices, when the primitive
men imitated animals, humans and even supernatural beings. It was also a collective activity,
where the whole community participated, some as performers and the others as spectators. This
popular participation of the people was a very important element of drama in ancient times. Ar-
chaeological evidences of dramatic performances or public enactments throughout the early his-
toric and historic periods all over from the Indian subcontinent testifies to the vibrant theatre cul-
ture prevalent in ancient India. Discoveries of theatre architectures from various places in the
sub-continent dating back to the earliest times undoubtedly proves that drama had developed
with all its various components, rules and regulations in ancient India.
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Abstract:

Four great exponents named Bhattalollata, Bhattasarmkuka, Bhattanayaka and Abhinavagupta and
their respective theories named ‘Utpattivada’ , ‘Anumitivada’, ‘Bhuktivada’ and ‘Abhivyaktivada’
on Bharata’s rasasitra have marked a unique field of academic interest by their valued expositions
flavoured with different theories of philosophy. The original doctrines of earlier interpreters could
not be found till date, but they are introduced with their conclusions through various texts such as
Abhinavabharati, Kavyaprakasa, Rasagangadhara, Dhvanyaloka-Locana etc. Most of the inter-
pretations are reconstructed from the citations and discussion of Abhinavagupta’s
‘Abhinavabharati’ and Dhvanyaloka-Locana.

As the abovementioned scholars are well aware of and connected to different schools of Indian
philosophy, so without considering the philosophical elements in their thought, the ideas become
detached from their foundations and thus become more difficult to understand. As Sarikuka is the
well known scholar of Nyaya School so his theory is highly influenced by the epistemology of
Nyaya- philosophy (in broader sense Nyaya -Vaisesika-philosophy) and he named it
“‘Anumitivada” as this explanation finds affinity with the procedure of anumiti as depicted in the
Nyaya philosophy. Secondly Sarhkuka mentioned that the knowledge named ‘citraturaga-
nyayanusarint pratiti’  0Of nata is different from the famous four types of knowledge, namely sa-
myak-pratiti(prama), mithya-pratiti(viparyaya) , samsaya-pratiti and sadrsya-pratiti (upamana-
jiiana). This idea is also influenced by the epistemology of Nyaya -Vaisesika-philosophy.

Key words:

Bhattasammkuka, Bharata’s rasasitra , interpretation,Anumitivada ,Nyaya -Vaisesika-philosophy.
anumiti  citraturaga-nyayanusarini pratiti’samyak-pratiti(pramda), mithya-pratiti(viparyaya)
samsaya-pratiti, sadySya-pratiti (upamana-jiiana

Poetics and philosophy are two separate branches of study and each has its own field and scope
but the theories of the philosophers have naturally put its impact on Indian poetics. In a natural
course of influence, the philosophical contemplations began to be reflected on the poetics of an-
cient India which was a sequel to the essential nature of literary appreciation of poetics centred
round ‘raso vai sah’, the central doctrine of the Upanisads. The ancient Indian seers, in fact rec-
ognized the blissful eternal entity to be the source of aesthetic enjoyment.

The present researcher is inclined to take up a field of study to find out the depth and the range of
the impact of Nyaya-Vaisesika-philosophy over the interpretation of Bhattasarmkuka on Acarya-
Bharata’s rasasutra .At the outset we would like to mention Bharata’s famous rasasiitra , “vib-
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havanubhava-vyabhicari-samyogadrasanispattih "**In this connection, it may be pointed out that
Bharata kept his silence about the exact meaning of the words ‘nispattih’ and ‘sa myoga’ men-
tioned in rasasutra and even the relation among the factors vibhava, anubhava, vyabhicaribhava
and sthayibhava. This kind of silence on the part of Bharata, gave raise to various doctrines.

Four great exponents named Bhattalollata, Bhattasarnkuka, Bhattanayaka and Abhinavagupta
and their respective theories named ‘Utpattivada’ , ‘Anumitivada’ , ‘Bhuktivada’ and ‘Abhivyak-
tivada’ on Bharata’s rasasitra have marked a unique field of academic interest by their valued
expositions flavoured with different theories of philosophy. The original doctrines of earlier in-
terpreters could not be found till date, but they are introduced with their conclusions through
various texts such as Abhinavabharati, Kavyaprakasa, Rasagangadhara, Dhvanyaloka-lL.ocana
etc. Most of the interpretations are reconstructed from the citations and discussion of Abhi-
navagupta’s Abhinavabharati and Dhvanyaloka-Locana.

As the abovementioned scholars are well aware of and connected to different schools of Indian
philosophy, so without considering the philosophical elements in their thought, the ideas become
detached from their foundations and thus become more difficult to understand. The aim of this
research is therefore, to re-evaluate the philosophical dimensions of his ideas more seriously, and
to get a more nuanced and compact idea of this highly interesting aesthetic theory.

Among the Pre-Abhinavgupta commentators of Bharata’s NatyasastraSarinkuka is known for his
‘Anumitivada’ or ‘Inferential Theory’ about Aesthetic Emotion (rasa). According to the research
of P.V. Kane, Sarhkuka lived and worked during the period of 800 AD onwards (approximately).
As Sarhkuka is the well known scholar of Nyaya School so his theory is highly influenced by the
epistemology of Nyaya- philosophy (in broader sense Nyaya -Vaisesika-philosophy) and he
named it ‘Anumitivada’ as this explanation finds affinity with the procedure of anumiti as de-
picted in the Nyaya philosophy. Acarya Samkuka interpreted the famous rasasiitra in a different
way. The main purpose of his interpretation is while apparently on the process of tasting rasa but
herewith he discussed some ideas of philosophy in connection with the process.

His key argument is sthayibhava as imitation or emulation (anukarana, anukrti). No one can di-
rectly perceive the emotions, because they are in abstract forms. So the spectators ought to infer
it. Therefore, the word ‘nispatti’ in rasasiutra should be interpreted as anumiti. The resultant
cognition of such inference cannot be the real entity itself. The conjunction (samyoga) of vibhava
, anubhava and vyabhicaribhavas are referred to there is the inferential signs (karanasamagri)
and relationship among the aesthetic elements . Thus it is necessary to explain the procedure
with a different point of view.

According to Sarkuka in the drama all the aesthetic elements such as, vibhavas (the causes
known as the factors), anubhavas (the effects consisting of the reactions) and vyabhicaribhavas

19Nagar .Rabishankar (ed.), Natyasastram of Bharata, (with CommentaryofAbhinavagupta’s Abhinavabharatr).
(\Vol-1).Delhi: Parimal Publications, 1981, p. 271.
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(the auxiliary causes namely transitory emotions) are totally dependent on the characters of
drama. Again the sthayibhava (permanent mood) is also lying within them. So a dramatic per-
sona is the possessor of rasa to come into being. But in reality these dramatic characters cannot
come and perform on the stage themselves, so the spectators cannot perceive directly the exact
emotional feelings lying in them. It is never ever possible that the spectator can relish the same
feeling of the hero or heroine.

Thus it requires a suitable medium, who should be a normal person with some extra-ordinary
quality. The quality is that he should have excellent acting skill. This person is known as the
nara. With all his skills he emulates the dramatic character. The light, dress, make -up, sounds etc
help him to portray his role in a living and attractive manner. He erases his personal identity at
the time of acting. The acting flourishes with the efficiency of nara. Due to his perfect acting, the
spectator feels that the nasa is not different from the dramatic character.

Sarikuka clearly stated that the cognition derived by the imitation is different from the famous
four types of knowledge namely real knowledge, false knowledge, doubtful knowledge and re-
sembling knowledge. While apprehending any entity in general cognisors reach to one of four
possible conclusions: such as ‘we have cognized the real entity’; ‘the entity we have cognized is
proven to be false by some barrier knowledge’; ‘the cognition is uncertain’; or ‘we have only
cognized something similar to known one’.

This type of knowledge that a spectator gets from a dramatic performance is not included within
the aforementioned four types of knowledge. While watching the drama, ‘This man is the real
hero’—this kind of samyak-pratiti or real knowledge is not here. ‘This man is not the hero’ —this
kind of unreal knowledge is also not here. ‘This man may be the hero or may not be the hero’—
this kind of doubtful knowledge is not there. ‘This man is identical with the hero’—this kind of
knowledge of similarity is also not present. Thus Sarkuka proved that the knowledge which
came out from the acting of nara is different from the famous classifications of knowledge. He
named this knowledge as citraturaga-nyayanusarini pratiti. None of the aforementioned four
types of apprehension pertains to aesthetic cognition.

In ‘Anumitivada’, the actor or nara is the paksa as per the definition ‘sandigdha-sadhyavan
paksah’, where the probandum (‘sadhya’) ‘milacaritanukaranaripa-sthayibhava ’is sought to
be inferred on the basis of the triangular connection of vibhava, anubhava and sancaribhava.
‘Miilacaritanukaranarapavibhavaditrayasamyoga’ is the probans (hetu). Now following the
Nyaya theory of inference; it can be explained in several steps:

1. The ‘nata’is ‘ milacaritanukaranaripa-vibhavadivan'. -(paksadharmatajiianam).

2. Wherever there is ‘mitlacaritanukaranaripa-vibhavadivattvam’ there IS
‘mitlacaritanukaranaripa-sthayibhavavattvam, laukika- nayaka-nayikavat’ -(vyaptijianam, ,
laukika- nara-naribat ). -

3. ‘Nata’  is‘ ‘millacaritanukaranariipa-sthayibhava  -vyapya-  miilacaritanukaranaripa-
vibhavadivan.” (paramarsajiianam).
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4. Therefore nata is ‘mitlacaritanukaranaripa-sthayibhavavan. ' (anumiti).

In the context of dramas based on Ramayana, ‘Sita’ herself is the alamvana-vibhava of Rama,
The nata who acts as ‘Rama’, is paksa (mila-Sitacaritanukrtaripa-ratiman), and in this paksa
the  mala-Sitacaritanukaranaripa-rati  can  be inferred as sadhya by the
‘milacaritanukaranaripa- vibhavaditrayasarmyoga’ . Sarkuka justifies that as this knowledge
leads to the expected result of rasopobhoga , so though the rati is emulated it cannot be termed
as as ‘ajatharthanubhava’ . The spectators can infer this rati in nata and they can feel the aes-
thetic pleasure.

«

Vamana jhalkikara explained it clearly in his ‘Balabodhini’ commentary as, ° tadayam
prayogah-“ Ramo vam Sitavisayakaratiman Sitadyatmakavibhavadisambandhitvat Sitavisayaka-

kataksadimattvadva jannaivam tannaivam jatha hamiti”. 20

As this inference is not like a mundane apprehension so it is different from any other inference. It
is a transcendental apprehension so the inference is stated as alaukikanumana by Sarnkuka. The
opinion of Sarikuka is elucidated by Vamana Jhalkikara in his ‘Balabodhint’ - “etanmatasyayar
niskarsah  ,-jatha  kujhatikakulite — dese Sato’pi  dhumasyabhimandt — dhiimaniyatasya
trasadbhirapi vibhavadibhistanniyatda ratiranumiyamand’pi nijasaundarjabaldt-samajikanam-
asvadyamanataya camatkaramadadhati rasatametiti rateranumitireva rasanispattiriti- it

L3 )}21
vivarane spastam.

Famous Four Types of Knowledge According To Nyaya-Vaisesika-philosophy:

Sarnkuka mentioned that the knowledge named ‘citraturaga-nyayanusarini pratiti’  of nasa is
different from the famous four types of knowledge, namely samyak-pratiti(prama), mithya-
pratiti(viparyaya) , samsaya-pratiti and sadysya-pratiti (upamana-jiiana).

Following Sankuka the context may be explained. A painter paints a horse’s picture on a paper
with the help of colour and brushes. With his painting skills the picture of horse neither differs
from a real horse nor can it be referred as real horse. In this case the spectators do not have the
realisation that ‘this horse is the real horse’. ‘This is not the horse’- this type of false knowledge
does not occur. ‘Is it a real horse or not?’ This type of doubt does not step in the spectator’s mind.
‘This painted horse is similar to the real horse’- this type of thinking is also not present there.

While watching the lively painting of a horse the spectators can simply acknowledge that it is a
painting of a horse, but it is not different from a real horse. Spectator’s experience of the actor in
a play is like the experience of apprehension of a painted figure of horse. This is the key of the
cognition established and defined by Sarirkuka, similarly while watching a drama the spectators
feel that the nasa is not the real character, but he is not different from the character as portrayed

20 Mammata, Kavyaprakasa, (with Balabodhint Comm. of Jhalkikar). Delhi: Parimal Publications, 2008, p. 90
21 Ibid
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in the drama. With this feeling the audience can totally concentrate their mind on the portrayal
presented on the stage. So the theory of Sammkuka, echoed a theory of perfect mimesis that would
be repeated down the ages and matches with the aesthetic objectives of Indian art.

S.k. de elucidated the idea of ‘citraturaga-nyayanusarini pratiti’, “ This cognition or knowledge
is characterised as being based on what is called citra-turaga-nyaya ( or the analogy by which a
horse in a picture is called a horse ) and should be differentiated from the true (‘he is Rama °)
,the false ( ‘he is Rama ‘ with a following negation ‘he is not Rama °), the doubtful (‘he may or

may not be Rama ) knowledge , as well as from the knowledge of similarity (‘he is like Rama )
JJ22

While dealing with the concept of cognition, different philosophers have analysed it from logical
and metaphysical standpoints. The analysis of cognition from these different points of views give
rise to different sorts of questions and problems. The logical analysis aims at determining the
precise meaning of the concept of cognition, like, ‘what is cognition?’

In the history of philosophy there is always been a contradiction regarding the term jiiana. To
solve the problem various attempts have been made. But the philosophical traditions never
agreed to a comprehensive definition of knowledge. A sincere analysis would reveal that in the
epistemological consideration in Indian philosophy, there are primarily two senses of the word
jiana. One is restricted only to prama or valid cognition. In this sense the cognition, regarding
samsaya, viparyaya etc. are carefully restricted from the scope of knowledge. Another sense of
cognition is all kind of knowledge including valid, non valid, re-collective, doubtful cognition
etc all together.

In the Nyaya epistemology, cognition or jiiana is understood in a very wide sense, which in-
cludes and classified into two types both smyti and anubhava. The Nyaya account of cognition
started from Gautama (about 3rd century B.C.). AksapadaGautama, the author of the ‘Nyaya-
sutra’ finds affinity among the terms —buddhi (cognition), upalabdhi (apprehension),and jiiana
(knowledge)- ‘buddhirupalabdhir jiianam hi anariliantaram, — (Nyaya-sitra, 1.1.15).

So buddhi and j7iiana is the same thing, and stand for the wider sense of cognition or awareness
or apprehension of object. Gautama considers tattva-jiiana is the highest desired goal of man-
kind. tattva-jiiana as that which leads to the attainment of the extreme welfare - ‘tattvajiianat
nihsreyasadhigamah’—Nyaya-sitra, 1.1.1.

The tattva or object of cognition is called prameya. The prameya or object of comprehension
may be a quality or substance, an act or an emotion, the existent or the non-existent, common-
ness as well as particularity.

22DE, S.K. History of Sanskrit Poetics. (vol 1). Calcutta: Firma K.L Mukhopadhyay ,1960, p.120
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If we analyse the subjective part of the aforementioned divisions of cognition or jiana then we
can find that cognition is infallible in some cases and fallible in others. Pramanas are the instru-
ments for distinguishing the valid cognition from invalid one or aprama.

According to Nyaya philosophy, jianaisthe quality or gura. Every gura (quality) remains in a
substance through the relation, called inherence. According to Nyaya-Vaisesika philosophy cog-
nition is an attribute or quality of the self; here the substance is self or atman. Thus Annambhatta
defines the self as the ° jaanadhikaranamarma’. This definition abandons the conception of
knowledge as an activity. Gopinath Bhattacharya translated it as “The substrate (adhikarazna) of

a conscious state (jriana) is Soul (atman). 23

Samyak- Pratiti:

In the Nyaya epistemology the prama covers a specific area of jiiana or knowledge and aprama
also covers a portion of ‘jiiana ’. Hence all individual manifestations of knowledge are ‘jiiana’,
so to translate any type of jrana as prama is difficult because it can be misleading or confusing.
There is a chance to over coverage the ideal paradigm. Both prama and aprama are the quality
of the self. That jriana is described as agura remaining in self is known through the instrument
called ‘pramana. In prama we perceive the valid cognition of particular object, whereas
‘pramana’ is like an instrument to acquire prama.

According to Nyaya philosophy samyak- pratiti means yatharthanubhava or prama which is de-
fined as in Tarkasamgraha- “tadvati tatprakarakah anubhavah yatharthah / saiva prama ityucy-
ate”. **Prof.V.N.Jha elucidated the idea as, “4 true experience is that which reflects the qualifier

.. 25
in its own locus”

Sarnkuka is of the opinion that the knowledge of expression that we get from the nasa during a
performance, which defines his indifference with the dramatic character, is fundamentally distin-
guished from the samyak-pratiti or true knowledge. According to Nyaya philosophy another term
which is used to define samyak-pratiti is yathartha-anubhava. When a connoisseur experiences
that, ‘nara is not different with the dramatic character’, the aforementioned definition of samyak-
pratiti does not stand a chance here. Sarhkuka mentioned it as, ‘ayameva Rama’ is a samyak-
pratiti or valid cognition, which is not applicable in the case to know the actor who imitates the
character named Rama. While watching a play the connoisseur cognizes the actor as the emula-
tion of the real Rama. According to Sarhkuka this kind of cognition is ‘citra-turaga-
nyayanusarini pratiti’.

23Bhattacharya, Gopinath (ed. with Eng. Trans and notes ) Tarkasamgraha-Dipika: Annambhatta, Calcutta :Progressive Publishers, Second Revised
Edition, 1983, p. 89 .

24 Jha, V.N (Ed.with Eng Trans. And notes ), Tarkasamgraha/ of Annaribhasa.Veliyanad Ernakulam, Kerala :Chinmaya International
Foundation Shodha Sansthan Adi Sankara Nilayam,2010,p. 46
25 Ibid
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While coming to the world of drama proper knowledge such as ‘nara is the actual Rama’ cannot
be apprehended. The main dramatic character has the main persona. That type of persona is not
presented in nara. Though the connoisseur takes nasa as not different to the main dramatic char-
acter to enjoy the taste of drama, he or she is aware about the fact that in reality nasa can not be
the main dramatic character. If we pursue ‘“ad’ as ‘Ramatva’ , ‘tadbati’ means in the ‘Ramat-
vavan Rama’ , ‘tadprakaraka’ means the features of Ramatva . But we found the locus as within
the nara who is not Ramatvavan . Neither we perceive here ‘this is nazatvabati
natatvaprakaraka nata’ nor ‘this is Ramatvabati Ramatvaprakarakah nata’ . The spectator
knows ‘the nafa is milacaritanukaranaripa-vibhavadivan’. So the ‘naja is naratvabati
natatvaprakarakah’ is proper knowledge in respect of the actor’s self-identity but the ‘nara is
Ramacaritanukaranaripa-vibhavadivan’, cannot be stated as yathartha-anubhava or samyak-
pratiti. So ‘jah sukhi Ramah asavayamiti’is not a case of valid cognition.

Mithya-pratiti:

According to the Nyaya-Vaisesika philosophy the theory of error is widely known as viparyaya
or anyathakhyati. The idea of erroneous knowledge starts from Gautama. In the Nyaya-siitra
there are references about wrong judgement. The term anyathakhyatifirst occurs in Vacaspati's
Nyaya-varttik-tatparya-tika, a glossary on Uddyotakara's(635 AD) varttik Prasastapada, in his
Bhasya on the Vaisesika-sitra, distinguishes between vidya and avidya. Vidya stands for valid
knowledge. Avidya is invalid knowledge which denotes the false error.

Gangesa (about 1200 AD), the author of ‘Tattva-cintamani’ has explicitly mentioned the term
viparyaya .Visvanatha said that the notion with regard to something that it has a particular attrib-
ute, which it has not, is described as non-valid or invalid cognition. Annambhatta in his
Tarkasamgraha more or less, adheres to the classical account of viparyaya.

According to Annarhbhatta the definition of error is ‘mithyajianam viparyayah’ . This simply
means the false knowledge is viparyaya. To discuss the matter he executed the idea of an oyster-
shell as silver. When a piece of sliver coloured shell is lying before a perceiver he can misper-
ceive it as a piece of silver. In Tarkasamgraha-Dipika Annambhatta explained it as ‘tadbhavavati
tatprakarakaniscay ityarthah’. This simply means an erroneous cognition, contains such charac-
ters (rajatatva) as attributes of the real object of cognition (sukti) which are in fact absent in it.
Viparyaya is the second constituent of three type of non-valid cognition.

Dr. V.N.Jha elucidated the matter, “When the property is seen occurring in a locus whereas in
fact, there is absence of that property it becomes a case of error or mistake. It does not happen
wilfully it simply happens due to a number of factors (either in the object of perception, or dis-

. : . . 27
tance, or defects in the senses, or disturbance in the mind and so on”

26 Ibid ,p. 99
27 lbid ,p.100
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Sarhkuka stated that while performing a drama based on Rama’s life the naga improvises vibhava
, anubhava and vyabhicaribhavas of the character of Rama. Thus the connoisseur knows ‘the
nara is not different from Rama’. Nara is presented on the stage as (emulated) Rama which is
citraturaga-nyayanusarini pratiti. Sarmkuka clearly refuted that this type of cognition may have
a chance to be false or erroneous cognition. To clear this out his statement is written as, ‘na cap-
yayam na sukhiti’. Erroneous knowledge does not have a scope here. This sentence is related
(anvita) with the later conclusive sentence of Sarhkuka. That is “Kirtu samyak-mithya-samsaya-
sadrsya-pratitibhyo vilaksana -citraturagadinyayena jah sukhi Ramah asavayamiti pratitiras-
rti’?®
Here we can find two different perspectives of Sarkuka which leads to one final destination.
First one is ‘na capya’yam na sukhiti’ which means ‘the nasa is not the happy/desiring Rama’.
The word sukhi (filled with desire) is the relating link to understand the context of syngara rasa.
The real Rama can only have such happiness as an attribute on the context of rasa. So Rama is
dharmi or substance who can be the only locus of the attribute happiness related to him. Thus
according to Sarhkuka, the premise ‘na capya’yam na sukhiti’ is indicating that it is a false
knowledge which is not applicable here. Here ‘ayam’ is that pronoun which denotes the noun
nasa. So the figure of speech would be like, ‘the nasa is not Rama’ which is a false knowledge or
mithya- pratiti. Naga is presented on the stage as (emulated) Rama, so he is presented as ‘not dif-
ferent from Rama to spectators. After coming to the conclusion ‘nasa is not different from Rama,
the connoisseur would not apprehend the judgement as ‘this naza is not Rama. As there is a bar-
rier to the aforementioned knowledge so it seems to be a false knowledge or mithya-pratiti. So
‘na capya’yam na sukhiti’ is not a case of an invalid cognition as the naza would be cognised as
‘jah sukhi Ramah asavayamiti’, without any kind barrier knowledge.

Samsaya-pratiti:

‘Samsaya’ is an indecisive cognition of conflicting notions (vimarsa) regarding one particular
object .Accordingto Tarkasamgraha, the definition of doubt or samsayajiana is-‘ekasmin
dharmini viriddha-nana -dharmavaisistyavagahi-jianam ‘samsayah, yatha 'sthapurva puruso
va iti”. " Prof.V.N. Jha elucidated it as, “When two contradictory properties appear to share one
locus it becomes a case of doubt”™®

Self —same entity means ‘in the same locus’ (samanadhikarana). Regarding sarmsaya or doubtful
cognition about any object, the object is apprehended but as the apprehension of the presence of
incompatible diverse features in same locus. In reality incompatible characteristics however can-
not be present within the self same entity. So the presence which is doubted is apparent. In the
Tarkasamgraha-Dipika Annambhatta explained the importance of every term and phrases used in
the definition. The first phrase is ‘ekasmin dharmini’ which means ‘within the self-same entity’.

28 Nagar .Rabishankar (ed.), Naryasastram of Bharata, op.cit., p.272

29 Jha, V.N (Ed.with Eng Trans. And notes ), Tarkasarigrahah of Annanbhayra.Veliyanad Ernakulam, Kerala :Chinmaya International Founda-
tion Shodha Sansthan Adi Sankara Nilayam,2010, p. 99

30 ibid, p.100
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This phrase is merely significant because without it the definition would be like, samsaya is that
type of cognition of the presence of incompatible diverse characteristics’.

In doubtful knowledge the features (koris) Ramahood and natahood would be the incompatible
diverse characteristics. ‘Nafa as mulacaritranukaranaripa-vibhavadibisista’, this knowledge is
not the samsayatmika pratiti. The connoisseur does neither cater to the common features of
Rama nor does he conceive the common features of the naza who plays the character of Rama.

According to Sarhkuka nasa emulated the vibhavas of Rama. It can be stated otherwise as a cog-
nitive format in reference to the drama which is ‘nafa is milacaritanukaranaripa-
vibhavadivan ”. According to Sarhkuka this type of knowledge cannot be doubtful knowledge or
“samsayatmika pratiti’. While watching a drama the spectator cannot have doubtful cognition
like, ‘Is this Rama or nafa?’/ ‘he may be Ramaor may not be Rama’/ ‘he may be Rama or he
may be a person different from Rama’. Here he is equivalent to the actor and this pronoun theo-
retically implies the self-same entity.

It would be a case of samsaya if perceiving the drama; the audience would doubt the actor’s per-
sona as Rama or nasa. In that case the cognitive state would be the state of ‘doubt’ or 'uncer-
tainty'. It should be the cognition of the actor having the 'incompatible’(viriaddha) features of the
Rama and the nasa. In respect of this type of cognition the actor on the stage, would be the self
same entity (dharmi) because he is the locus of cognition. The features (kotis) Ramahood and
narahood would be the incompatible diverse characteristics. According to Prof.V.N. Jha- “When
two contradictory properties appear to share one locus it becomes a case of doubt’ 3t

This type of cognition is not possible due to the omission of the conditions which are necessary
to have doubtful knowledge. Rama is not a perceived character. He cannot be perceived by any-
one in present era. S.K.DE explained it, ‘Rama being a historical and mythological character
cannot be cognised directly by the organs of sense belonging to the present.’32

One certain object has certain feature. But if in that object with the previous certain knowledge
some other kind of featuring knowledge of another object arises which is self contradictory then
it is doubtful knowledge. The certain feature of Rama is Ramahood and the certain feature of
nara is natahood. The actor is the entity who is marked as dharmi. Rama and nata does not have
any similar feature which can be cognised by anyone. So the first condition which is the appre-
hension of common characteristics between Rama and nasa therefore is never possible. At the
theatre during the performance the visual senses of cognisor comes in contact with an actor but
he simply cannot be able to perceive the common characteristics of both Rama and naga. There-
fore, there is no scope of doubt about the object before him: Is it Rama or naga ? Due to the ab-
sence of this specific cause in such case a doubt or samsayatmika pratiti is not possible.

31 Ibid, p.58

32DE, SK. History of Sanskrit Poetics: Complete Revised Edition In One Volume . Firma K.L Mukhopadhyay , Calcutta,1960,p. 121
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The second condition is the apprehension of the unique characteristic of the objects. Now this is
clear that neither Rama nor his unique characteristics can be apprehended through the sense or-
gans. In the case of Rama the unique characteristics or distinguishing marks are the kingship of
Ayodhya, son of Dasaratha, husband of Sita, etc. Again in the case of nara, the unique character-
istics or distinguishing marks are the proficiency in acting. The spectator can acknowledge the
unique characteristics or distinguishing marks of nasa, but not of Rama. Due to the absence of
the similar and unique characteristics of Rama, it is impossible to cognize the incompatible or
contradictory features between Rama and the naya.

So ‘miilacaritanukaranariapa-vibhavadivan’, this knowledge is not a abhavakotika-jiiana . The
spectator cannot have the features of Rama and does not find any similarity in between Rama
and nasa. Thus the knowledge of indifference between the perception of nara and the perception
of the characters of a drama is not driven by knowledge of doubt. This is because the connoisseur
neither caters to the common features of Rama and nor does he conceive the common features of
the nara who plays the character of Rama. So ‘jak sukhi Ramah asavayamiti’is not a case of a
doubtful cognition.

SadrSya-pratiti:

According to the Nyaya School, third kind of veridical apprehension is upamiti and its means or
karapa is called upamana. Structurally upamana is constituted by an upasarga (prefix),
dhatuprakrti (a verbal root) and pratyaya (suffix). So the etymological constituents of upamana
are upa prefix- mat verbal root+lyut suffix. Upa prefix denotes to sadrsya or similarity and mana
meaning knowledge. Therefore the upamana derivatively stands for the apprehension of the
similarity. The term upamana has been used as comparison, analogy, similarity, resemblance, etc.
by different scholars.

In Tarkasazigraha Annarmbhatta defines ‘upamana’ as, ‘upamiti-karanam upamanam* which
means upamana is the ‘special cause’ for the emergence of the cognition known as ‘upamiti’.

Then he clears the concept of upamiti as ‘sasmjia-samjfi-sambandhajiianam upamiti’®* That
means upamiti is the apprehension of the relation between a name (sarjiia) and ‘what it signi-
fies’ (samyjii). So it is simply the ‘bacya-bacaka-sambandha’. Upamana is the cognition of simi-
larity that induces the apprehension of the relation between a name (sasjsi@) and ‘what it signi-
fies’ (samyii). SO upamana is the karapa or means of upamiti. The bison is similar to a wild cow;
here cognition of similarity is the known knowledge which leads to the unknown knowledge.
The knowledge of similarity is the source of knowledge of relation either between a name and an
object or between word and its denotation.

33 Jha, V.N (Ed.with Eng Trans. And notes ), Tarkasarmgrahaj of Annasibhayta.op.cit., p.91

34 Ibid p.91

Page 86



Heritage V111 2021 ISSN23499583

Again he elucidated ‘tatkarapam sadrsyajiianam’. So sadysyajiiana is considered as the means
of the upamiti. Here the word ‘tat’ refers to upamiti, so the means of upamiti is sadrsyajiiana

‘knowledge of similarity’ (sadrsyajriiana ) which is named as upamana .

Upamana is the knowledge of similarity which is the source of knowledge of relation either be-
tween a name (samjiia) and an object (samjii) or between a word and its denotation. In this type

of sadrsyjiiana the role of atidesavakyartha is crucial as ‘gosadrso gavayah'.

Here for the emergence of sadrsyajiiana the atidesavakya should be presented as ‘naza is similar
to Rama’. But this type of atidesavakya is not available in the texts. Even the features of Rama -
hood and nara-hood would be incompatible diverse characteristics. So the spectator cannot have

2

cognition that “na capi tatsadrsa iti”.

In daily life, one may obtain many bits of information just by comparing certain things and
events. But in case of aesthetic apprehension it is different. While watching a drama based on
Rama we acknowledge particular actors and actresses as not different to the real characters of
Ramayana, through the ‘citraturaga-nyayanusarini pratiti’ (as the cognition of the emulation of
a horse which is treated as a horse by spectator). Firstly emulation and similarity are two differ-
ent apprehensions. Both have their own field of study. Emulation is match or surpass or repro-
duction (a person or achievement), typically by imitation. It can be a person, function, action.
Whereas similarity is resemblance .There may be some characteristics in common: strictly com-
parable. Secondly while watching the drama the actor or ‘naga’ who plays the character of Rama
we acknowledge him as not different to Rama.We do not recall Rama in this case. Here the com-
parison or analogy by which we gain knowledge of a thing from its similarity to another thing is
not possible. This type of cognition is not possible due to the omission of the conditions which
are necessary to have knowledge. Rama is not a perceived character. He cannot be perceived by

anyone in present era.

If it the sadrsyajiiana then it is in the format of upamiti. According to Nyaya, it is definite
knowledge of the object sought to be definitely known through its similarity with an object al-
ready well known. In this case it should be as the cognition of the relation of a name here Rama
(samjiia) with the person (actor/nasa) presented before the spectators as emulated Rama (samjni),
e.g. in the given case, the cognition that ‘nafa’ which is found to resemble Rama is called ‘emu-

lated Rama. It cannot be produced by the knowledge of similarity because a man recognizes a
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wild cow as a ‘gavaya’ he remembers the description that ‘a gavaya is an animal similar to a
cow' but a man recognizes the nasa as ‘emulated Rama’. He cannot remember the authoritative
description that ‘emulated Rama is the ‘nasa’ similar to ‘Rama’. Because the knowledge that we
have of the similarity of the recalled person to the previously seen person. That scope is absent

here.

As such, upamana involves the following steps- (a) A person hears an authoritative statement
from a authoritative person, e.g. ‘x is similar to y’, (b) Somewhere he observes similarity of x
with y. (c) He remembers the authoritative statement and its meaning, (d) He concludes by com-
parison that this kind of object is denoted by the word ‘y’. The cognition of similarity thus emer-
gence upamiti and thus cognition of similarity is important instrument. So in this type of
sadrsyajiiana the role of atidesavakyartha is crucial. To emergence of sadrsyajiiana the atide-
Savakya should be presented as nara is similar to Rama. After hearing or reading the proposition,
spectator goes to the theatre to watch dramatic performance and would acquire the knowledge of
the relation between the naming word and the object. Then one can perceive similarity between
the two personalities and have the cognition of similarity. But this type of atidesavakya is not
available in the texts. So the spectator cannot have cognition that nara is similar to Rama. So ‘jak

sukhi Ramah asavayamiti’ is not a case of sadrsya-pratiti.

From the abovementioned discussion it is reflected that as Bhattasamkuka is well aware of and
connected to different theories of Nyaya -Vaisesika philosophy, so with considering the philoso-
phical elements in his thought, the ideas become firmed from their foundations and thus become

easier to understand.
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Abstract:

India has so far been experienced three referendums. But the history of Sylhet referendum was
different from others in all respect. Colonization of Brahmaputra Valley by the English East India
Company, followed by the immigration of non Assamese, regional politics, and controversy over
language and ethnicity-all resulted in the referendum held on 6"& 7" July, 1947.The process of
referendum was also a controversial one. Massive intimidation, irregularities were found on the
occasion. The verdict of the referendum was in favour of the exclusion of Sylhet from Indian
Union. Thus Muslim majority Sylhet was slashed out permanently and became a part of East
Pakistan.

Keywords:

Referendum, Plebiscite, Line System, Migration, Cabinet Mission, Linguistic Nationalism, De-
colonization.“Important decision that will affect a nation’s fate or humanity’s fate cannot be left
to the referendums! Because such decisions require good knowledge of history; they required a
sound reason and a powerful logic and masses do not have such characteristics!”

Mehmet Murat Ildan.

Referendums are common features in modern democracies which has a deep and far reaching
consequences. It has a complicated legacy of success and failure throughout the history. Some-
times it upholds the power of common masses to get their legitimate rights and sometimes it le-
gitimized the rule of the dictators. The first evidence of referendum came from Switzerland in
the13th century where common people expressed their opinion by raising their hands.

Indian subcontinent under the British rule has so far been experienced three referendums in 1947
just before the partition and transfer of power. They were-North-Western Frontier Provinces,
Sylhet and Junagarh. Amongst them the Sylhet referendum produced a far reaching catastrophic
result though passed into oblivion with the passing of time.

The case of Sylhet in 1947 was a curious one. Unlike the direct partition of Bengal and Punjab, it
got the provision of a plebiscite out of the blue. Now the question is that why did Sylhet get this
special treatment? The exclusion of Sylhet from Indian Union was not an independent incident.
From the very beginning Sylhet has been regularly pin ponged by the British between Assam and
Bengal. Colonialism and introduction of the capitalistic economy had a huge impact there. Being
a part of global polity as well as economy many changes took place. So the question of Sylhet
was very much intertwined with these changes and internal tensions of Bengal and specifically of
Assam. Thus to get the answer we need to explore the ethnic history of Assam as well as the trine
between Colonialism & National politics, ‘Communalism’ and linguistic nationalism
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Now in Bangladesh, Sylhet was a Muslim majority province within a Hindu majority Assam,
then. Sylhet (Srihatta/ Shilhatta) occupies the lower valley of the Barak or Surma river bounded
on the north by the Khasi and Jaintia Hills, on the east by Cachar, on the south by hill Tippera
and the west by the districts of Tippera and Mymansingh.* Unfortunately very little is known
about the early history of Sylhet. It was the birth place of great Vaishnava saint Chaitanya and
Advaita.’It was ruled under the kingdoms of Harikela and Kamrupa. Then Sylhet was under the
Sena and Deva dynasties in the early medieval period.® In the 14" century Sylhet was conquered
by Shamsuddin Firoz Shah of Bengal.* Under the Mughals, Sylhet became a ‘Sarkar’ of Bengal
Subah, governed by an Amil. Sylhet along with rest of the Bengal (Kingdoms of Manipur, Assam
&Cachar Plains) came under the Control of English East India Company in 1765 after the grant
of Diwani of Bengal.® Since then Assam became an extended part of Bengal Province. But this
sparsely populated areas were not economically profitable for the Company. So they paid little
attention towards these region. But the Burmese invasion (1817-1824) has changed the scenario
and the British were forced to take an interventionist policy there. Finally, they reconquered the
lost territories from the Burmese by signing the Treaty of Yandabo in 1826.

Globalization had its impact on Assam. With the British occupation, Assam became a part of
capitalist economy. Apart from Burmese invasion, tea plantation was a major reason behind the
interventionist policy of the Company. The Brahmaputra Valley had an abundance of cultivable
wastelands. With the discovery of tea in 1821, Company took serious measures to utilize those
lands. But tea was not the only commodity to attract the colonizer. Oil and coal fields were also
the reason of British intervention in Assam. Thus in late Nineteenth century Assam witness an
enormous economic dynamism. Amalendu Guha describes this economic revolution of Assam as
“a big push without takeoff.”

The economic transformation also had its impact on the demographic composition of Assam. The
colonial masters encouraged the immigration for tea plantation, road and railways building. As
the density of population was very low in Brahmaputra Valley, particularly in Assam, the Com-
pany brought non Assamese, especially from Bengal to run the administration as well as the
plantation industry. The influx of non Assamese population was phenomenal. Most of the earliest
immigrant middle class Bengalis were from Sylhet. Apart from Bengalis, Muslims, Marwaris
and Biharis also entered there and taking advantage of the economic expansion.” The Marwaris
played an important role in Assam’s economic transformation. They played a vital role in the
capitalist transformation of Assam by making it from a non-monetized economy to a market
economy.According to the Bengal Administrative Report for the year 1867-68, of total labour
force of 34,433 in Assam proper, 22,800 or 2/3" were imported labour.?2 The following table
highlighted the influx of migrated labour forces from different parts of India to Assam.
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Labour Forces from elsewhere

United Province 44,169(28%0)
Other Parts of Bengal 22,067(15%)
Chotanagpur 22,745(16%)
Central Provinces 12,681(9%)
Madras 10,079(7%)

Total 144,876

Source: “The ‘hut’ and the ‘axe’: The 1947 Sylhet referendum”, Bidyut Chakrabarty in India
Economic and Social History Review, 39, 4 (2002), Table-5.

According to the 1901 Census Report of India as many as 5.97 lakh people were brought into
Assam in the preceding decades. These influx was the result of a well thought plan of the Colo-
nial masters. In order to run the administration and economy smoothly, the help of Bengali pro-
fessionals and Marwarishs were indispensable. So they encouraged the migrations as well as the
use of Bengali language. Thus from 1836 to 1871 the Assamese language has been suppressed.’

On 6™ February 1874 British Government decided to form a Chief Commissioner’s Province by
taking Assam proper, Cachar, Goalpara, Garo Hills together. To make these area “financially vi-
able”, the authority decided to incorporate Bengali speaking Sylhet district with it. Sylhet was
the most populated area in the newly created province and Sylhetis were the most educated
population with some western knowledge. Thus they were getting an advantageous position than
the Assamese in the field of job. But it became a reason of tension among the Assamese and
Bengali Hindu and Muslims migrated there. “When the then fledging Assamese middle class
came to be their own, having acquainted themselves with the colonial way, they quite predictably
came to consider the Hindu Bengali migrants from Sylhet, who had, by then come to have a
stranglehold on the colonial bureaucracy’s ranks and files, thereby its local-level power structure
,as their usurpers and bitter rivals. This divide would prove pivotal in many crucial turns of his-
tory of the region in the years that followed.”® This middle class contest for job soon trans-
formed into a linguistic nationalistic rivalry.It was not until the early 1870s, Sir George Camp-
bell, Lieutenant Governor of Bengal conferred the Assamese language the status of a separate
language different from Bengali.'* So Sarveswar Barua rightly put it that,”...the line of division
in Assam politics, is primarily not between Hindu and Muhameddan or on caste lines, but be-
tween the inhabitants of the Assam Valley and those of Surma Valley.”12

Since then Sylhet was regularly tossed between Bengal and Assam. Bengali speaking Hindu and
Muslim, both protested against this unjust and whimsical decision and submitted a memorial to
the Viceroy on 10™ August 1874. A series of articles were published in Hindoo Patriot to venti-
late the public fury.Kristodas Pal wrote that, Sylhet was a golden calf which was sacrificed for
the new idol, the Assam Province.'® Hindoo Patriot observed, “The people of Sylhet, it seems,
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cherish almost the same feeling on the subject of annexation of their district to Assam that people
of Alsace-Lorraine did on the absorption of their country by Germany. But that grievous wrong
has been remedied now through bloodshed. I hope our wrong will be remedied through more
peaceful means.”™* Despite all these things Sylhet was incorporated into the Chief Commis-
sioner’s Province on 12" September 1874.The newly formed Chief Commissioner’s Province
comprised of —A) Preliterate hills districts (speaking diverse language), B) Assam Proper (five
Assamese speaking districts), C) Goalpara (Bengali & Assamese culture overlapped), D) Surma
Valley-Sylhet & Cachar (Bengali speaking districts)." Sylhet was thus slashed out from Bengal
for next thirty years. J.B Bhattacharjee, a famous Bengali historian termed the incorporation of
three Bengali speaking districts as “the first partition of Bengal.”16

In 1905 during the partition of Bengal a new province was created under the name “East Bengal
& Assam” with Dacca its capital. So Sylhet became a part of Bengal once again. But in 1912 par-
tition of Bengal was annulled. Assam was reconstituted as a separate province and once again
Sylhet was added to it. But this created a volcanic eruption of public fury. The lawyers, Zamin-
dars submitted a petition to Lord Hardinge .But nothing has changed. Even Rabindranath Tagore
expressed his sadness when he visited Sylhet on November, 1919. He addressed Sylhet as “srib-
humi” and wrote -

o AR AGAW =TS
. RAfrerg™

In 1920 Sylhet Reunion League was formed by Brojendra Narayan Chowdhury to protest
against the merger of Sylhet with Assam and to retain the ‘Bengali” identity of the Sylhetis. In a
resolution in August 1924, he said that, “the indigenous population (of Sylhet) speaks Bengali,
belong ethnologically to the Bengali race, have the same manners, customs and traditions and
thoughts as their brethren in Bengal.”*® On the other hand Jorahat Sarbajanik Sabha demanded
the exclusion of Sylhet from Assam as they were seeking for their own ‘homeland’ based on lan-
guage.**Provincial Congress Committee of Assam was founded in 1921 by taking only the As-
samese speaking districts of Brahmaputra Valley. Bengali Speaking districts of Surma Valley
(Sylhet & Cachar) and Barak Valley remained with the Bengal Provincial Congress Committee.”
Apart from the “Assamese or Bengali” language dialect, another issue came on the surface in the
1920s which gave a communal colour to the entire situation. In 1920s the upper class Muslims
became very powerful in the province. It was very obvious as from 1870s the influx of Muslim
population was ever increasing, even they surpassed the Hindus of Assam. The following table
exhibit the high rate of migrated Muslim population in Assam.
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Districts Hindus Muhammadans Hill Tribes

1872 1881 In- Per- 1872 1881 In- Per- 1872 1881
crease | cent crease  cent

Cachar 128,219 | 186,657 | 58,438 | 45.57 | 74,361 | 92,393 | 18,032 | 2425 | 1,989 | 9,570

Sylhet 859,234 | 949,353 | 90,119 | 10.49 854,131 @ 1,01553 161,40 @ 18.89 | 6,015 @ 8,708
1 0

Surma 987,453 | 1,136,01 148,55 15.04 928,492 1,107,92 179,43 19.32 8,004 13,278

Valley 0 7 4 2

Goalpara | 311,419 @ 344,938 | 33,519 | 10.76 @ 89,916 108,912 | 18,996 | 21.13 | 6,214 | 11,712

Kamrup 515,024 | 569,906 | 54,882 | 10.65 | 45,823 50,452 | 4,629 10.1 448 23,525

Darrang 221,389 |« 251,838 | 30,449 | 13.75 | 13,859 15,504 1,645 11.86 | 108 4,852

Nowgong | 245,615 | 249,710 | 4,095 1.58 10,066 12,074 2,008 19.94 | 207 48,478

Sibsagar 282.969 | 339,663 | 56,694 | 20.03 | 12,619 15,665 3,046 24.13 | 565 13,829

Lakhim- 115,638 | 152,190 | 36,552 | 31.60 | 3,826 5,824 1,998 52.24 | 992 16,382

pur
Brahmapu- = 1,692,05 1,908,224 116,19 1254 176,109 208,431 32,322 18.36 8,534 118,77
tra Valley 4 5 1 8

Total  of | 2,679,50 @ 3,044,25 364,74 | 13.61 | 1,104,60  1,316,35 211,75 | 19.17 | 16,53 @ 132,05
Plains 7 5 8 1 5 4 8 6

Districts

Source: Report of the Census of Assam for 1881, Calcutta, 1883, p- 35
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Most of the Muslim immigrants were from the Mymensigh districts. The following Table show-

ing the influx of Muslim population to Brahmaputra Valley.

Districts 1911 1921 1931

Bengal Bengal Bengal

( Mymensingh) ( Mymensingh ( Mymensingh)
Goalpara 77,000 (34,000) 1,51,000 (78,000) 1,70,000 (80,000)
Kamrup 4,000 (1,000) 44,000 ( 30,000) 1,34,000 ( 91,000)
Darrang 7,000 (1,000) 20,000 (12,000) 41,000 ( 30,000)
Nowgong 4,000 (1,000) 58,000 (52,000) 1,20,000 (108,000)
Sibsagar 14,000 (Nil) 14,000 (Nil) 12,000 (Nil)
Lakhimpur 14,000 (Nil) 14,000 (Nil) 19,000 (2,000)
Total 120,000 (37,000) 301,000 (172,000) 496,000 (311,000)

Source:

A Study of Migration from Bangladesh to Assam, India and its impact- Madhumita Sharma,
March 2015, P- 13

Immigrants from Mymensingh were taking refuge basically in Barpeta and Nowgong subdivi-
sion. The Census Commissioner of 1911 Census warned about this steady infiltration, “...... a
peaceful invasion of Assam by the advancing hoards of Mymensinghia army.....”**From 1913
the Assamese were trying to seek the attention of the colonial authority regarding this problem.
In 1916 the Government introduced the “Line System” to check the influx. Under Line System
the villages in Nowgong were divided into four categories- A) exclusively occupied by immi-
grants, B) exclusively reserved for Assamese, C) mixed villages in which there both immigrants
and Assamese, and D) line villages in which a line has been drawn on the Assamese side of
which no immigrant was allowed to settle.?? Assamese public opinion against this immigration
issue has been represented by Asamiya Samkarshini Sabha. In 1925 AssamAssociation
pleaded the government to stop the immigration.? But the colonial government was not ready to
implement the Line System to entire Brahmaputra Valley as it would hampered their economic
interest. The ‘independent’ Muslim members of council also support the Government. Maulavi

Keramat Ali of Sylhet opined that, “it would be committing suicide to stop settlement of land
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A-YES VOTE
Serial Name

No

1. Rai Bhadur

Amarnath Ray

2.
Rai Bhadur
3. Bipin Chandra
Deb Laskar
4
Rai Sahib Har
5 Kishore Chak-
rabatti
6.
.Babu Brajen-
7. dra Narayan
Chaudhuri
8.
Babu Gopen-
9. dralal Chud-
huri
10.
The Hon’ble
11. Rai Bahadur
Promode

12. Chandra Dutta

13. Babu Krishna
Sundar Dam

Identities

Hindu

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Serial
No

=

10.

11.

12.

13.

ISSN23499583
B-NO VOTE
Name Identities
The Hon’ble Muslim
Khan Bahadur
Kutubuddin European
Ahmed
Ditto
The Hon’ble
Mr. J.E Webster = Ditto
Mr. AW . Ditto
Botham
Ditto
Mr. G.E. So-
ames Ditto
Mr. O.H. De- = Assamese
senne
Muslim/Planter
MrJ. R . Cun-
ningham European/Planter
Mr.W.C.M. Muslim
Dundas
Native Christian
Srijut Nilmoni
Phukan Muslim
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14.

15.

16.

17.

18.

19.

20.

21.

22.

Babu Kshirod
Chandra Deb

Babu Briaj
Mohan Dutta

Srijut Kamak-

hyaram Baruah

Srijut Kamala
Kanta Das

Srijut Ma-
hadeva Sarma

Srijut Bishnu

Charan Borah

Mr. Taraprasad
Chaliha

Srijut Rohini
Kanta Barua

Srijut Kuladhar

Chaliha

Srijut Sa-
danada

Dowerah

Ditto

Ditto

Ditto

Ditto

Muslim

Ditto

Ditto

Ditto

Ditto

14.

15.

16.

17.

18.

ISSN23499583

Maulavi Dewan
Muhammad
Wasil Chaud-
hury

Rev. J.C. Evans

Khan Bhadur
Abul Fazal
Ahmed

Rev. James
Mohan Nicolas

Roy

Maulavi Rashid
Ali Laskar

Khan Bhadur
Alauddin Ah-
med Chaudhuri

The Hon’ble
Maulavi Syed
Mohammad
Sadaulla

Mr. E.S. Roffey

Mr.M.H.Clarke

Muslim

Ditto

European

Ditto

Ditto
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Mr.
Maulavi Abdul E>A.A.Joseph
Hamid

Maulavi De-
wan Abdul
Rahim Chaud-

huri

Maulavi Abdul
Hannam
Chaudhuri

Maulavi Mu-
hammad
Moudabbir
Hussain
Chaudhuti

Maulavi Naz-
mul Isalm
Chaudhuri

Source: Historical Globalization and its Effects: A study of Sylhet and its peo-
ple, 1874-1971,Ashfaque Hossain,University of Notting-
ham,Demember,2009,pp-11-12

with immigrants as they had brought with them a harder and improved method of cultivation.”**

The chance of a Muslim majoritarian rule gained its ground gradually in Brahmaputra Valley.
They simultaneously thus opposed the strict enforcement of Line System as well as the demand
of reunion of Sylhet to Bengal. Muslim leaders like Khan Bahadur Aluddin Chowdhuri, Maulavi
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Dewan Wasil Choudhury claimed that Muslims of Sylhet district were against its reunion with
Bengal. In 1924, August a vote was conducted in Assam Legislative Council which demonstrated
the apathy of the Muslim on the question of Sylhet’s reunion with Bengal.

These two tables show that ten Europeans and six Muslims were against the inclusion of Sylhet
to Bengal. Though the Hindu members and five Muslim, members voted in favour. But very
soon these Muslim members under Hindu leadership lost their interest in ‘back to Bengal’
movement.?®

By 1930s the situation was further aggravated. Two opposite tendencies were found there. Assa-
mese under the leadership of Asamiya Samkarshini Sabha vehemently protested against the
immigration. Janananath Bora in Dainik Batori published an article in which he opined that only
separation of Bengali majority Sylhet from Assam, recognition of Assamese language and
banned on migration would save Assam’s future.?® Chandradhar Barooah in his note submitted to
Indian Round Table Conference 1931,demanded the redistribution of Assam on linguistic basis.?’
On the other hand Muslims under their budding leader Muhammad Saadulla opposed the de-
mand of exclusion of Muslim majority Sylhet from Assam. He was supported by many Muslim
leaders like

Abdul Motin Chowdhury.Saadulla’s logic was that, “If we allow Sylhet to go, on what basis or
principle we could stop Cachar and Goalpara also from going?”?® and if it would happen then the
dream of a ‘Muslim majority’ province would shattered forever. So the Muslim leaders were try-
ing create a rift between the “Sylhetis” and Bengalis by saying that both the dialects are different
from each other. They further said that the term “Sylheti” meant only the Muslim populations of
Sylhet. The Muslim League leaders thought that, both the Muslims, Assamese and Sylhetis were
facing the same problem of subjugation by the Bengali community. Mahmud Ali, the secretary of
Assam Muslim League said that, “, 'It could be safely accepted that Tribal Votes would be
counted in our favour. These low caste Hindus and Tribals always counted in their fair dealings
of the Muslims as against narrow castism (caste prejudice) of the high caste Hindus.”* At that
time, R.A Butler, the Under Secretary of State for India interviewed many Assamese leaders, in-
cluding Chandradhar Barooah regarding the issue of the reunion of Sylhet with Bengal. But co-
lonial Government did not change their opinion, considering their economic prospect in Assam.
So the situation was very serious. Both the Assamese and Muslims wanted to get rid of the ‘Ben-
gali/Hindu’ domination but in a different way.

In 1937 November Jawaharlal Nehru visited Assam for election campaign. He received two
memorandum from Asamiya Sanrakshini Sabha and Asamiya Deka Dal.The first memorandum
said that, “...as a means of saving Assamese race from extinction, a considerable section of the
Assamese intelligentsia has express their minds in favour of the secession of Assam from In-
dia.”® The second memorandum tendered by Asamiya Deka Dal even going further by providing
a blue print to save Assamese race. It suggested — A) transfer of Sylhet to Bengal, B) total ban of
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Bengali immigration to the Brahmaputra Valley for a period of twenty years, C) strict neutraliza-
tion laws for resident Bengali immigrants.But Nehru was not impressed by these memorandums.

During 1937 election Muslim League under Muhammad Saadulla came into power in Assam.
Saadulla’s Government encourage the migration of Muslims from East Bengal. But Saadulla’s
Government collapsed in 1938. It was succeeded by the Coalition Ministry of Congress headed
by Gopinath Bardoloi. It took the following resolution on the question of immigration. i) denial
of land settlement to anybody in village and professional graze, ii) regulated settlement of land-
less people including immigrants on available wastelands, subject to holding of 30 bighas per
family, iii) eviction of all immigrants squatters from areas declared protected tribal blocks in the
sub-mountain region.** But Bardoloi’s decision created widespread resentment among the immi-
grant leaders and he was forced to resign. Once again Saadulla form the ministry. He convened
all-party conference on ‘Line System’. He decided to go ahead with a land development scheme.
They took the scheme of “Grow More Food” which was actually a hoax. Saadulla was trying to
convince the British Government that he took this scheme to provide more and more food to the
allied forces. Though Viceroy Wavell was not convinced and it is very clear from his statement,
“The chief political problem is the desire of the Muslim Ministers to increase this immigration
into uncultivated Governments lands under the pretext on Grow More Food but what they really
after, is Grow More Muslims.”* But before the scheme was implemented, Saadulla Ministry col-
lapse.

In 1945 Assam Provincial Congress Committee demanded a culturally homogenous Assam in
their election manifesto. In 1946 Assam province Premier Gopinath Bardoloi met Wavell and
convinced him that, “Assam would be quite prepared to hand over Sylhet to Eastern Bengal.”33

In 1946 Cabinet Mission came to India and announced to group different states of India into
three groups-

Group A- Madras, Bombay, Uttar Pradesh, Bihar, Central Province and Orissa.
Group B-Punjab, North Western Frontier Province, Sindh and Balochistan.
Group C-Bengal and Assam.**

But neither Congress nor the Muslim League was satisfied with the proposal. Gopinath Bardolio
vehemently opposed the clubbing of Hindu majority Assam with Muslim majority Bengal. The
Cabinet Mission’s proposal published on 16™ May, 1946. On 16" July, 1946 Assam Legislative
Assembly under Bardoloi adopted a resolution to disapprove the plan. Far sighted Bardoloi was
able to understand that the Cabinet Mission Plan was a blue print of the future East Pakistan and
merger of Assam with Bengal would seal the future of Assamese people forever. Finally he was
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able to retain Assam within the Indian confederation with the help of Gandhi. However Bardoloi
told the British delegation that he was ready to transfer Muslim majority Sylhet to East Pakistan.

In the meantime British Prime Minister Atlee declared that they would transfer the power to the
Indians within June 1948.As a result Lord Mountbatten came to India with his partition plan. On
his 3rd June plan he declared that, “Though Assam was predominantly a non-Muslim Province,
the district of Sylhet, contiguous to Bengal, was predominantly Muslim. So the Plan outlined that
if Bengal decided in favor of partition, then a referendum would be held in Sylhet to decide
whether the district wanted to remain in Assam or be part of East Bengal.”*® The date of Refer-
endum was fixed on 6"&7™ July 1947and H.C Stock was appointed as the Referendum Commis-
sioner.

From the very beginning the Assam Governor had received many complaints regarding the mo-
dus operandi of the impending referendum. There were many discrepancies- i) The appointment
of H.C Stock as the referendum commissioner raised controversy, ii) the date fixed for the refer-
endum was not suitable as the entire Brahmaputra Valley was likely to be flooded, iii)within
three weeks after the declaration of referendum it was very difficult for the Government to ar-
range enough number of presiding officers and polling officers, iv) the Muslim leaders de-
manded to rectify the electoral roll before the referendum as only 54.27% Muslims were enrolled
there whereas the actual Muslim representation in Sylhet district was 60.0% of the total popula-
tion, v)exclusion of the plantation labour and European planters from voting right also created
controversy.*®

As soon as the date of referendum declared the major political parties started their campaigns.
They were broadly divide into two groups —the Congress, Communist party and Jamiat-ul-ulama
whose symbol was ‘Hut” and the Muslim League and Jamiat —i- ishami on the other hand whose
symbol was ‘Axe’. Both of them stated vigorous campaigns accompanied by rhetorical slogans.37
The first group aired the slogan while campaigning-

AIFBT N1 ARS QN |+

While the other group sung that-
NG o LT

TINAT (O ©IR WSTCN AR T |79

Thus it was not only a political battle rather through these songs, slogans, poems a vibrant cul-

tural trend was also established. Massive violence broke out on the referendum day. 15,000
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Muslim league volunteers entered the interior districts before the vote. This was ratified in the
Referendum Commissioners report, “the national guard penetrated into the remotest villages and
created panic in the minds of non-Muslim villagers.”*® A Sylheti lawyer recalled the hooliganism
conducted by the workers of Muslim League- “The journey to the polling booth was not easy.
We had to cross several rivers on boats. A large number of Muslim League and National Guard
\olunteers from Bihar and Uttar Pradesh tried to obstruct us in some places. A group of 10-12
men made several attempts to sink our boats. Luckily we had brought with us the zamindar’s
revolver. It was an empty revolver with no cartridges inside, but many of these men ran away we
brandished the revolver at them.”*

Both parties apprehended that they would win the battle. But those who demanded the amalga-
mation of Sylhet came victorious. The total electorate consisted of 547,515 voters and of
them311, 707 or 56.93% were Muslims and 235,808 or 43.07% were non-Muslims. The Follow-

ing table show the outcome of Sylhet referendum.

Sub Division ' Muslim Elec- @ General Elector- | Votes for East Ben- @ \otes for Assam

torate ate gal

Sadar Syl- 92,268 48,863 68,381 38,871
het

Karimganj 54,022 46,221 41,262 40,536
Habibganj 75,274 60,252 54,543 36,952
South Syl- 38,297 41,427 31,718 33,471
het

Sunamganj 51,846 39,045 43,715 34,211
Total 311,707 235,808 239,619 184,041

Source: The Sylhet Referendum (1947): Myth of a Communal \Voting, J.B Bhattacharjee, P-483

Massive irregularities found in the election. During the counting excess ballot papers were found
in the ballot box. On an Inquiry it was found that, “the Superintendent of Assam Government
Press managed to print few thousand extra paper and put them in the ballot boxes through ‘pro-
Pakistani’ polling staff.** Nehru and Patel complained against these irregularities to Lord Mount-
batten. However Gopinath Bardoloi expressed satisfaction with the referendum process. In com-
pliance with the result of referendum, Radcliffe, the Boundary Commissioner has recommended
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the transfer of the entire Sylhet district to East Pakistan with the exception of three thanas of
Badarpur, Ratabari, Patharkandi and a portion of Karimganj thana.”® Thus Sylhet was perpetually
slashed out from Indian Union.

However, this was not the end of the problem.Sanjib Baruah rightly said that, “the separation of
Sylhet in 1947 did not bring the tensions between Bengalis and Assamese to an end...”** Immi-
gration could not stop after the partition and “...has had and, even now, continues to have the
highest in migration rate of any state in India.”* Since Barak Valley shares the common border
with Bangladesh (East Pakistan), influx of ‘Bangladeshi’ migrants is a common phenomenon
even today. Weiner estimates that, “...of Assam’s1971 population of 15 million,51 percent may
have been descendants of those counted in 1901 and 49 percent post 1901 migrants and their de-
cendants.”*® Even after the separation Assam remained a multilingual province with only
56.7percent Assamese speaking people according to the Census of 1951.A large number Sylheti
entered Assam from 1946 onwards. So it can be said that, “The Assam Pradesh Congress had
clearly miscalculated the belief that partition would get rid of both Sylhet and Sylhetis.”*’

Sylheti bhadrlok who permanently migrated to India between1946-1950, “...was torn between
the lost past and an uncertain future, finding him or herself rootless and homeless, a refugee who
has to strive to locate his /her identity in a radical different present, which paradoxical enough, is
shaped, influenced and conditioned by the very past which is irrecoverable.”*® Many refugee
pockets emerged in Shilong, Silchar, Nowgong, Gauhati, Dibrugarh, Lumding, Karimganj. The
referendum and partition also redefined the very ‘Sylheti’identity. Henceforth they were identi-
fied as ‘East Pakistani’and the ‘Indian Sylheti’.Sylhet was wiped out from the map of India but
“...their imagined identity remained tied to Sylhets in many different way.”49

So we may conclude that the exclusion of Sylhet was not only a result of Hindu-Muslim animos-
ity rather it was an outcome complicated linguistic politics or sub-nationalism, ethnicity and
preservation of indigenous culture, immigration, etc. Everyone was trying to get rid of the situa-
tion-Assamese were in search of their own homeland and the British Government was in hurry to
shed the “White Man’s Burden.” Thus the role of decolonization process cannot be negated. But
“Decolonization with Partition was clearly constructed very differently in Assam than in the In-
dian heartland.”
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P TIE 16 FA1R (OPITR TR S, R 43 el FAR (@A SIF@ T, BF ATIFAMA
(Z777E) RMC© I (ST S 7S FIN, XTF FAS M ST T@H 1o FfAE, (F97 (1R
ST ST 93 FTHHT (SPNsIF? G37sf Hferray ™

(o) TN STIOIT MfFeTBhT

FOTTHEEA IR ST 7o o WAy 8 [RIEd Io7| o1 NEs FHIEE FReF 3

FENFECA fofd 87 MARET| FHIEEF FE YFwER 3 ABWT To@d i SHOLUE
AP INFRE > ST 8 TR Toad @A 3 STToN I &, ToF
MES - I F6A1 (T © JH, Swos I FZOF /7S TaPT T AEFTEY PN 3 SO

TNF A QAR SAA] FEMREA | IRATF TIPS [T, FTAEH, FOA, AT

TR AN SIFO U TS T AT s, FerTeS ©f (ve foy°°

FETT6Y IE (F, SHCLY IIPHI JFAET I A | FIF, JFAET FI7 SHObH

TN MO T FEAMRE | PR P JIT, eI 3 S| ARAT @ 711 SN

N IAMHT FE@ IG [3F 7S (FIR ST 57 L3 I YFUaD IS AT FRF fO@fwcet= |

f a3 anl o

BIAOEY AANWE NTSTERT Sely S FIHIA®RT | R4 JeAfetee J, FEAJIPEF PSS

AfEFed e, [ Fas, TIeTF 3 TEFRET B FACS MY | TSt 8 WHA@RT I @
o FfIF 17 FE @A F@q e sepife /1 (T Sfefael T6t T I8IE
SIS Fofa] IR YT 3 BIFObH| I NS TR Iefe] e 1T Sres-afams
BT 3 MISSY (T I FEFTE SEN FEfeeTe [

(5T) YT STTOIHT NfRershT
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TOTTo @S SHOIRT If(fes T JF© f6a 43 A The Economic History of In-
dia: Under Early British Rule 1757-1837 (5»03) 8 The Economic History of India: In the Victo-

rian Age 1837-1900(5»08) SITZH JATH SHS RAG 8 ISEFIT ST TN QT HI©

CARE | (T f&A6T FTFF TTe@d I IEE ©F12 A STNRSAF STTeE IS A |
ST RES T 6w T8I RE AT I] N A TCF ©f (TR0 78T =T qv1er
BFT STTelFF AMCE TSI ARTSI NETET ST NN Qe HJF T JEPToT IRAT

ST AT 937 [Afey Taafasw Ioa @1 A8 F&y SENEES f&a GFoT ~NEa

IFe¥ FEd JATafe’(T/F0] T Svo), ‘BIFGT ANEGF ST (F/FO] BIGFT S9ok),

TIFGIT IO : SRIF FIFT 3 AOFF(F7F0], AL Swok), ‘FHWCT AT ICVRI (&IF0]

(T S0o), “BNFT AT HAHT (B/FO), IR S0ob), ‘BHGINIT WHuel 3 O
FET (TG, Y, Swoq) |

RN SR SAAEF TSR AMAN0F CTEH MO 9T H&F FCEPTo fo(@d FBAN0D
STeNeEm SRNfed AT AHARES | ove SENs (@, {6 IR Srelveaht
oo Il fEre | fofd F4a2 TR (@ FAAERF TN I b1 oy | 782 &5
S RN OFeIET RFNEF TT SO ATRET | [T aFMEF IRAT 8 R@E To67 7
SO TG SR TFSAITSTH FN SE FE ATIRET |
FETEHF IRAT SINTN Ife® Sy

FOETTEEUT IRAT ST 561 NS AFelfs oo Toansy Foa7| fofer SEENG =IH SAATT Toelr
FEAREEI IRAeRE e ©l® =FC 0 SN R FATHE
FHIATTONS v 8), EFPFAS ), FFE FITFToIo(5¥9), FETe T TAAS B D),
FFASTRY) 8 FFHSw8)| FHICOR FETFFAS PFexF SAATT Je 5 & o ©1
T e AFES T2 ST To1e 3 FIGIE I/ TFI TNE PfSRfNE SHATH (5@ (He
@ ME | FF 96 et (HTRR F3778) T FT TS SHAH | T F2/HE F/TF
TSSO G/FF FFCTNINGE TAHE M1 8 TEJeoeld o999 FIFNE QT
yEAfRES | [T e At NPT 8 ToresTel AW B fAmma Fonfed ¥ m I3
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ORI QT HFTH M G TP SRS NIF TS IANETF A (o6
7% = SIS To1® TZRY FE T |
SIS AT FEFToT FEACET SN SIS SpAGAHistory of Bengal(svs©), 56 S&a A

History of the Mahrattas (SwX%)a3: (BN GGG The Annals and Antiquities of Rajasthan
(S¥D) TETS W Seefae @@ | 2fexsdife aermuE PfeafNE SHars T6a1F (F7eT
IR | PRSI [IETE F6Ied SHeIFT $7F dfte OF Feadama Mo Toa

NI M| 5T Fe TSTIET oINS ST ©iF No7 NFw |8 TerTow IE R, ‘Byron

and Sir Walter Scott were my favourite poets forty years ago.”** ©@& fofe faffew fate =71 (3,
FHA FoA1 OI@ eR0TF A6 INFE FAQMR, A1 RO %4 SIENT ©IF FHF Foa] MNE
AT FAAMT | FEPTEER THHIT (TS T FA7 i |

AT STIfRTST ICCTEEET 3T

s 3 FerTEEEd Afte PferE SFea Wt IFTEEER Afbw SANCIF 3w WF
A6 F@ QARES SACNeAT FE IC, IFACEU FoO/k2 EFCTIF, Joaal oo
PFETBTF SHAT I (TS TES B IFT FT Sfvw | @xg 9397 FIfRaie 2oz g
TINE IfoFT FE HEE.. FOR 9277 55 DfeHF S e @8 F Mfenftw
GRS

St Ao Y57 12T (AT I [ARNOPAE 76 I (J, AEHHY IFACU AT A

FEF &, (FF NAFAH] (P32 © FET A FeHT 8 FHF SATH (T SIS T AATe@d

IfIET "R OF (2T IFICEEF (TS & J1°7 TeThras Pfenfis e 8FEd e
A5 @ T IE (@, TEFTE FNER (G MfeqF SHa oo afe o 8 Fgag
FYT (TS 17 FAT TS |

R T SET € (T, IBIACCT AT AR TE (HIE e ([ o]
QTS ATG (AT | ACPTeg 1 Joa] FERE ©I8 AMfG @ IG, FF 8 @y

I grsTafal] ST IR T AP AT (774 (@G AT O IE AT SERE |

AOPTHEER Toa] (7 f1F (Y@ Suifaad BT TqHIIFIRI0E Nod @ M@ | o7 JEF T6F 97
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5 ST | (wrHifos FAT TN SefElTe 2@ TOPTEEd TR SHATT ToAT | T
e 9 T,

AT IRtey PRORINF SHNHT I AT SN I S 27| (F T S (TSI

AR SiFd-TeTe 8 Siaa-saHy 74 037 7S 2@ | SlRmd (e ey 8 Fadifes s
Fi6 77 AMEE| 12 O ATRAT 5ot BT TaTCIFIER ST fwma Joa 7fea

AN FAGRT | IFTHNT FEPT64 TG TfRfoTH(@ nftel 2o SfHIT Joof = HIeia] FEIE,

2T AT I S HEIT TS MNF AT AG1RIT Hfere 2w FEE | AT Joa g

ST SE fofel (o1, Afe e T Ffo O T2Tel FE fofd 8F | TerTew AP
(For 8 8F 72-1°”

SO ST THISIE IR NR00T P64 oo T (ofd Far0 T @R |
THR-TIRST- A7 - 97 TeTe T 7 AT=TT

BfAEFIF THEFIE SRS IET (NIRRT Toto@ IRATSTNIT HIfR(OIT JTLH
TR SANAT FI= QT §I1T STRCT 307 I FZ6T FFTT (S >8)5TG (STAT
o | ARSHTA AT & IFToT MAT TSTF FEHAE2 AAEA fFoly Terifed w
R 791 @M | (@FT TS@ETAT =M@TT SIS ST foH 567 @9 SIMF T3
FETTEH AW (A TFITe I9 QT 4306 G ET |

AT ARMOATE Ffrdrel FARmEEa ToNba soge FaE (68 FEMREE| fofd
(CRRETE IRTORTE N SlFoIF Koy JEE @ REE 1 S RIam N 9
TG — [T PR JoT TBT BIS AT | 20T TOFF, Sy Ao 7573 2oy 777
ToTie RO Ferew FA. 8 BA(S P&RS RTT F07 AgerT TCIEE 132 I8 85T

MOSIY TG (FTAE SN (WEE &y Ffeiarel A 36 91 MARE| o
AT ST [ASE ST Faculty of ArtsxwCT J6, Sy o Tow 3% s3afe
R/ (BTG IAENTe 23 TSI TR SHsey 2 ot 1°°
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T (MG G WA NFF T ST TS (F5T (SITH Tefy TTTUE ST 1fox

T OIS FA© FRA| FF (R IAF TH@F A& T 99 (G TOHR (53] IERET | ‘TF©
(R W@ FOTIHEEA AT Swardle, F6, Aqde, SHTwE (Fold SRS a7 (7 AT0F

SIIAFT 270 ANHT 790 Fa0 I TEI6E Swod THNE (32 S»0r-09) TS (AF IOCT
TSITGH FAC AT SIF (GOl IEF o NP o7 @S FERE | TEHET aFuT fosd
% AR AT o IR |

TP S SITE AFFTAT TRAT ST 567 3 FNRSY ToaH (T FTS TOTTH4 BF FERET ©f
SiaEs Y 7X@ I FEREE | SFEF 99 Afowel, IRAT 8 RES WSy I6FEE
FEA1 MY — Tofe AgfTe Afewerd S f6fs FE AErTTw IRT SRR @ Nfzes F6a1 AT
FEAMET | 9% xSy 67 fofe STeITeraa! fSa-(CoaE Qi XA (681 FERET | AEFHEad
TIfRes-a1 a3 ©id Iftafes foar 8 STy o =ffas 3@ Tl bl eFeaEa

PfET ©IF FI® GNIERT=T I N @A | I BT NIRRT T (TARA | SIHE IEIEEET A

AHS 8 TSI fBRI-GeaF Iy Thiad | (ARSI RSEHIEH (BN SHeIX 8 SFSIBH
FoAl 938, ates afs RE ftfre 2@ of fofa aa1d orpfa Six@ Soefa st |
R EAICA [FTF fba-coad [T@m Fermy ITEERHT eReddd aafes 2oz
TEAF AT IRAT NRSIE AN AMGTT RRETT T2 FEREF AT FATNF (WA (GBT
FEACET (T THOIFS AF0] (NAET oo el I TNIF [FI0E IR:&F @S T
8 AW FIFIE 51 Saw samia &GoT [ s@rerR Tve Fa1 787 e 711 o @S

METH ROTE aFEF @ 61 92 Moo A © AFIEF F7F, 5%, S Toa1 8 MRS

ey fofd FafaEf e @ @fems MF QT SERET| oo RE ST A1 AT ST
IFR NS SOOI SRS SIS FATF STaCNE FETEE A2 TaH @R |

a fooiT

S | Chaudhuri, Rosinka. ‘The Dutt Family Album and Toru Dutt” in An Illustrated History of

Indian Literature in English, Arvind Krishna Mehrotra (ed.), New Delhi: Permanent Black,
2003, p. 55.
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x| o, | el TN TOrTCT 59 | I (FRETHIST ;. I FReT WIVT TR,
SIG 8 179, $©S 9. 6 |
w| A History of Civilization in Ancient India8 The Literature of Bengal (3 aFIf&F

JAYTTT L'98 A6 A1swBengal Magazine-a ®TAT T@f%e | —Mukherjee, Meenakshi.An

Indian for All Seasons:The Many Lives of R. C. Dutt, NewDelhi: Penguin Books India Pvt.
Ltd., 2009, p. 103.

8| SEPIENE, T (Ffwe) | T+, @216 : AT B9 STEF (F4, S9> I,
OfST, 7. b9
« | Dasgupta,Dr. Kalyan Kumar. ‘History in Bengali Literature (19"-20" Centuries)’ in His-

tory in Modern Indian Literature, S. P. Sen (ed). Calcutta: Institute of HistoricalStudies,
1975, pp. 28, 30-1, 34-5.

b | BTSN, IFACY | 7577 7ay1 6750, =16 : IFN ©IF 5@ (F4, A Sybo Io,
T b9/

| TG, AT, TFGCHE, TeTePH 3 TIGIHEA, Jaaifar (Fnfwe), FIe/Fe,
FfeTPTST : (@ Swos 5% | ; Dutt, Romesh Chandra.The Literature of Bengal, 1877, Re-

print, Calcutta: Thacker Spink & Co., 1895, pp. 225-26.
v | Dutt, R. C. The Literature of Bengal, ibid, p. 226.

D | ‘These words created a deep impression in me, and two years after this conversation, my

first Bengali work, Bangabijeta, was out in 1874.” — ibid, p. 226.
Sol IR, ete FNE| FCrow Y, IFIPN T~ SGCIHTER (7770),

(FTTFICT: T3 WIR6T AFIT TIRITT, (717, S 0SY(FIF &79), 7. 988/
S| ATATATENIR, NESAIN | FTT767 3/976/70] (FTEAFTel:A% (& MRSl 18

(FT3, 5558, 7. Sos|

w198, S, [AfSeFaI| Fra7 Ff2cer Pz T FasTer:fa 8 |@F Araferm
a1.fa1., 580%,7. v381

Swe | Dutt,R. C. The Literature of Bengal, op.cit, p. 1.
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581 IS T. YASFIE CEINT IE (T, N SfSF 2fOCT AW AT AETed %

fafey e S@esf Ffoe @Al 7T IOEI | VEFIGREET 3 IRAaT

BRSO, ToRU, FAFTOT : TIFIAL, 1809, 7. CoX|
S@l Dutt,R. C. The Literature of Bengal, op.cit, p. 1.; (@ &. IHIF T FHI6EAd (W8T

‘e ST TNIPAE (N (A8 ey S Y5 o1 R A TF%] T, e -

A7 @ ey fiaet (@ 3f-NfR@T (A@s™) S| -7, S, IEHEF | 9097, 7.¢9¢-941

SG | ‘In the centuries following the Christian Era. the Pali became gradually replaced bythe
Prakrits, the spoken dialects of the people.” —Dutt,R. C. The Literature of Bengal, ibid, p.1.
N9l ibid, p.3.

S | ‘The Magadhi Prakrit has been modified into the modern Bengali. The Bengalireceived
literary recognition in the fourteenth century.” — ibid, p.2.

53 |7, S, 19T | 778@, 7. ¢9¢-99|

0| UG, AETIEU| ‘AWM (TSI I FIF- AT WeROr, T Fra/FaRGely ¥s), .
ASEH TH(FHF), FleTTel : REIREGS M, $29¢,7. @8 /

BN NTTCE A ACICY

3} |Gupta, J. N. (Jnanendra Nath). Life and Works ofRomesh Chunder Dutt,1911, Reprint,
Delhi: Gain Publishing House, 1986, p. 115-16.

29| ibid, pp. 118-19.

Yo N

8| W, FEMEE| WTGI (WIS AN FIE- GO RO, FFF FeaFalaeiy 43),

218, 7. 99-9v |

Sy

2| e, FOTTEE| AT (WIS polF FFE- AEGF ROT, FFEFEaFAAEeT ¥3),

ors, 7. 3|

R MG, ACPTEG| AW (TR AP AIE- TSl Toho (WIS, THrHhe, [P 3
Fu; [ 8 TS, 77T FearFel fae T ¥3), Br7F, 7. v |

39| W3, TOTTE | ZZPTR SN ¥8), FTFTST : ATET, Swo 51, GfHFT, 7. 2|
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| BT, . S, S

> | SR, A SO | FRTIF FFTANFIA 2T (FTTPIS] © A JAE IS (FR AR0S6
fifIES, 2002, 8oyl ; SEMAATAPE| TOIMTSTH FAT, BFOII, HIFA, $209,7,
wE»-Yol

©o | TN, A ]| SIFCEEmF TFTIFTS >, TG, FAFTS] : NOTf IF AT
ARG (ARG, S99, S|, 9IRS | F7877 FI2(0TF FF(F . TV 49 — Tl 3
T FARTOT : Tl TFTTAL, $800, 7. I03-5Y |; SEHIN, H AW IRTTF FFTFNTIF
/o2, o077, 7. Ll

o\ | WG, FEPT6E | YFUAT 8 BHOLW’, FfeThlel : NRes-{I-5aF], 1, Swos, TV
FEAFTTN GO X3), TP, . S&-b |

v |Ghosh,J. C. Bengali Literature,1948, Reprint, London: Oxford University Press, 1984, p.
165.

ve| TS, [ @TSH (A1) | 777 FEa777, Sd Yo, Tasfue, FfaFTor: s AfEey
WAL, 2003, 7. w0l

98| JTATATH, TSIV | F783,7. Sos |

v¢ | 7, S fafeFaT | 7785,7. s381

@y | Dutt,Bhabatosh. ‘Romesh Chandra Dutta and The Bengali Literature’ in R. C.

DuttCommemoration Volume,Moni Bagchi (ed.), Calcutta: R. C. Dutt Memorial Committee,
1971, p. 42.

wa | TR, TNV FRATF (FH TN ¥3), FAFTST: frTeraet, A swaa, 1 owl

o | 78, T fafregaa 1 7785 . sx¢l

o> | 79,7 S|

8o | ‘Minutes of the Faculty of Arts for the Year 1891-92, C.U.’~(6 TS, W3S (=) |
2T g F5a7 e (a1 4Q), FeraTe! Fewam 157 J¥F 71,2000,5. 350-58 |

85 | IETIENT, At IeSae | T Wa”, F)207 V15 S/FOH RN ¢, Flerdrel : IT
iRy 17w, $0es,7. vs |
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FTiaeTs TPIHF}: TYT AT4139 FFATHE@T (FTHTE *AFeTI>
Anjan Saha, Maulana Azad College

saha.anjan76@gmail.com

HTATT 203 NEF AFeNa0T S ANG] Nhed JSFFaeT Few [Fyeer fadwa afFmg

WATE, SN THFeF e IFFIF TEAE e | FE @0 &2 voex ST T34
STENE [ ETPTN AREHIBN T TEAGCTT A6 AAS® ST AT oA STe@a
ARTRGE Fofa T @RI 93 Form, F ke T5F F97F, FTOE@ed TR,
AN 3 TLCFASAT (FIFATT 8 ST ? JCEET TI@ ATNFATE FAT TF® AT
fIeTE AT Jxe7 TToEd NARF TIHFE crEha T, AFeq5 T SIF6IT AHEA
(IS |

ARENIET S TEHNFT ALT6T Fefoe 27 S>3 B, SIET T4 f6d NIR, ‘Saafofeieg
SR (bdES) FPNE AT RAYATICSNT SHET FE16d FHHEE ATCEAHE - Sfed
STHCT W8 (JOIF SEE (R2.5.590Y) TN ((BFT oXF I f*d ToeEs Seel=s
FISTTA fSfeTFT (The Statesman 1951: November 23) | FTSW 2 I F3I08 W @SS
TR AT Sv,000 (16 (F74, fo T 6 IH AR .G (FI6 (S167a (Bandopadhyay 2009:
154) | fFnesTer 8 (e [Aha aF@ MEoe 28T AR IFEF Ffefay [T amEa
SoIfEfod FEE FEEE AfFIM oot IR afod, RUEe T4 FaiaTE fod-be¥i™ &
SHIBAA; (Bagchi 1998: 2973) | Sdfees [ eFwSal 336 T ST FA1
STRCT 5% (THIRSENS 36 (Fay oxF 8 b Ja@d 79 J@ee wEFE [y

SNt AfFERe 76, AFTRNT FaFMe] (T4 (NFS 6T o fFdwd ToiFe &y
AV (BT $>¢S: FEFF 5 I7% The Statesman 1951 : December 14) |

SR THHTE (CTH A A OF FADE SIHEA ey REH A aferfesiae FEE
fAEET wersfT TefRFerE? fFnha Harmrer @ St fReme | AFeras 180 (TSI
AfR%e RCOFE™T JETE Y FPIE (Serial No.119/24, File No.353/24)3%5 fofdTea FRre1ES
ST 2b/03/55 @R B fFifAe M CIEfTs =fba Fraar It SIS Sl (, TR
(ST6 8 A welly SO FJFECT NHT TR FUET (TROTTP] SifoTTa F |
FRGTE A T PeHa A THICTTF NAF1H! Pfeesy 3 [FEE vy seafsa
Fa I TEEE T F97 3 | JAAN 8 27 [AA6A FHRHAAR AT INFE TIPS
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FNOE FOF TICFOR W A6 AT 9 M@ s 57 [AiiTge Sive
TN AT (e | [ 6at THiod Twel, THMeziae] F@F JH 7Y TAHe 28T Te1fF
©IER M 2, T Tfe(@ 92 Sgefd, AfegruFed FAHFIT AGH bifeie FEMRET O 5
97 WERS AFIfS Fq@ JTAPT IR 8 o7 fee?! ey TeEd w@HiiRe
FRAEEST T TEod (¥F MTTFF I8 TFF FERET el Afewer 8 PfoxafFe
A% o SR SIfer 9F NS 57 FA© R (FA 96 (07 535 AHEE1A
W@ Sl SIS S ! (The Statesman 1951: December 23) | faaritel foerer srnersrar
TS (AEFS - (A6 TCRNSI G T (F37F 936 NSO TCEHAE THAII3
R STre@a SRARBTS] @ 6 TR 8 Jovy e FES fSf fofde feawm (Ibid: Decem-
ber 21) S, (15T FFES SATHNFER TAT 10 2@ [Fall D 5177 (T BYA (FRFH
PSSR (2 el a5 77, FATTe IR WS Fa ANRE@S B8 q71re 936 55 T67
ST ST {6 T ST FA1 27 (F, 757 3 ANACFONT AAGe I
(STOIEFTE 19 28I 42 HA@S el e 2@ - N7 FeF-afesifenat s a1
JTS AT Radical proletariat; IET NFSIT ST THANTET JforFe s o1F IBIIE
SN 2@ (VAINFF 619 S0 I 777 F337) | - FiFe M@ Afeve & ew, IF
IR FTeE ARE NS TRTTF (SHIEP od T ToA 0P ARTOT
A6 92 $(@ AT (The Statesman 1951: December 31 and 1952: January 27) |

fANTITST IR (FTOT (A6 S I TT FET L8 Y T R Wy =rfafRe 93 ToTRFT
BRSSEREIGIERINCICERER RO CER I cRC R ERRGp D L B e et oIt eac)
@ (@FF@ FRET 8 (THIEEG NIAFT 9F@ Bl e IfeTHE TN FA© SATHFNET
AT SIS GuIIe &l (3787 s2¢8: [rTFF 20)| T favema a3 e o1
fECeTel WA AT M@ T FUTHET - (T SO FU T FERE THANAT (@ T
A3 AFEINIGE A@HAF (ToF IO BT @ CTIRE T TS OE ASENST IRFE I
24 (Bandopadhyay 2009: 158) | SIe6S fHAT6@ 1R TR ST AT FUAT TS et
@F e, A RN @ T®¥%7 @rer [TeE F99F T TAEFT TG TR ..
ST AP I 500 FH7 FERTT (@ SRS (Gt FaET ST T AT 7=l
FAAT.... 3EFTT FHF oz TS TIF 7T T3 TS 6@ oll.... T4 (F (el
NH@ SAEEA] 26 (N2 (S Forifo 8 WG 3@ FN6T To¥ SIF¥e e’ (TR
D% 1 883) f5E el F-fFam Twe Ao ey Feei At fFo@s sEEel
AT Y TF TSR, I 3 Uil To¥ N3 [REHEmT DHT ToIF | wfigersat Hif¥a
SIS ST, 2] M1 8 AHATEY AT AR 1T = [Fo1EF T ST st
AR, IS T TN RS o (T S JFHfTe REEPTE T8 789 MTPred
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3o afs@TETera S 2@ 145 F4T (The Statesman 1951: November 4) | IRTIIGE P
A o SATARe | T IRE@, AT ATTaiFel 43 TEPIE AT THETST
RFB TSN FIAE 1216 IF-NATSIATT Hb NFSIF [AT6E 7= FE, I, United
Socialist Organisation of India (USOI) 933 People's United Socialist Front (PUSF)| sSfGa
@5 foet SRSt M, TISTE 7F (NFTAAN, AT 36T TF aAf6fe Socialist Republi-
cation Party | = fFS1AG sf¥e @it HA8IE 75 (@AM, NG b, CerE
é‘%ﬁ(ﬂ@% Revolutionary Communist Party of India (RCPI) 433 Scheduled Caste Federa-
tion-(F fI@| o AFFeNF, FHRA ATTH A6l TOR STl 35 MoqF o e
(KMPP) 3% RSP, USOI -8 ST S SRS I3 I 28TE HE (T $20: 309,
So)l

AfeTal ASATe WS M&T THCTHT T4, I TANSIT TS[T0R ATCTAAT FEfRET
BTSN FE - AT AT FUEACTF A6 B2 9% et o7 7% 51| TEPIE FEe|
AT fTded FHG O1F JEHEF M7 TRE TI99R @ TH1EF T (TFoF, (TEFT S
SHfefe FNC6 AR G41Y Phow RF@ TeEEN 936 ©foa (Bandopadhyay 2009: 159) |
FEN® P ¢34 T AICC AEFTTA (AT Sb-53, b)) NOIfod SRE ((RF TN
T RNE TPwiiFel 8 TRwE 6o S TETeT RE ATIIF weisfia S =& o
(ST (The Statesman 1951: October 19)| SR (WF SoIT FEHH (NAQET GAFH
ESBG SN T FINF T FAPTOR NS AP0 936 TANST (SIET S, SDER)
i T T8 FE, 50 FTI-5rT I3 F2E 8 eFeadT ez F1HE THNF (Amrita
Bazar Patrika 1952: January 2) | To19e2 STelIeRTAl AIHE Pro®a FF THE 2919 P
FERR RAETCE J3F 27 17 ASafed SfSTHAT | USOI-a7 a5 5t SaTor (St
¢, SP@R) TPOE ‘TEG @Ol AIEGET ANoN (Fal AP A% A FIS
F@(Bandopadhyay 2009: 161)MF-5589 FET AF6 TN TAFIR TS1T T2 (T3
FSAME ©F B ol 3 S[RAHMEIN @D AT FAE T8 ARTPGE 157"
TS S | R RAEEmE T6E 8FF (AT AT 8 @ ATQTS], STRS FsTy
ST FHFTE Suste 932 FHRRE JfA01a Sferrammz &Ry K37 | 20.08.55¢s orfFe
FHRREF TRE N@H WA© A6 S NGFF 96 AT fAfeeet (77 =7, IR THF e of
ST 76 O oz 3 SFSTEF HferT 3 ARe 3o | SR> HfA3foq 8Pex e To1 T
AF 0T SPIES TIFTAT AMSIT 3 (ST F3ET T W@ NFTE X (TAANNRA 819 FAT T
(TEITOT $>¢5: FT6 3 @) JT FET FHI6 SfETGTAT SRS’ T NOTFTT FAF JATHI TSI
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IR TP FEN | ©AF T FEN TN O F® FCNEe T @ F (F, TFFET T 49 NG
237 56 A© SITCIFTATT TETSH J1 2T ((FIF S B3 558, 5591

TRFHSNF [T SHRIMSI SpaE 2 &R 97 JasTe 5o FHOAs Mb - SF I3
frdEa FoIft Sfde @R sv.0¢.¢s I AT FFACS | AFCHI JW (TN
AFe OO AT J AGANE (Serial N0.285/26, File No.35/26) =182 ToIINE 27 (X
SRR TS TF TCRTSI e F@EMRT CPI- [F6 JTTa AW AT kT
A SETF TGS THAT | TRATTET AFE TCHHT 3 FrERres SSITFE TP e
O3 T RS TNPUER S O ST THe 433 NRESNS (ST @ | SAwqend qfasr
8 Y@ (IR TH); “TRSABE HAFT 3 BT TG (RER M) RS THFTETH
SHTRNE AfHre TR | FUEH (Fo1 932 T3 QIEIE (NEF MAFTAHT S Fad
T THE (BTG 7 (10.5.55@}) Jfow @A FE [F5a F61F b6F o BELIH 3
(ST677a fba! T ACTHIFS [T AT T2 FERT 2O NPT The Statesman’
| SFF-HISRT (STHHCITE NS ANFE FA© TS] 8 ASq™ [[FEFTSH SN FETT
8 FAISITE SOTTHE - Ffod AT N (Woie, AGF, IMIF) AT (@ - THEAT
wsfsiafeE e fAfed T1@s, [Afsd Temefa asiafes FHEr Sfbe 1@ Mo | F1% @
e 930 I5ifba (AT IF NFeT (Fo12 (W] G 7 AR J (FTF $2¢S: ABRF 9, ¥) |
fafes skamem o1 ¢ A6 (Fa, RS 7T 761, (SHulEd THho, AeRF fAdTba To
RF® A o P oo 20| TfeaEE FEaFE 9.53.55¢s o i FFife a5
freaf@t® F1 27, ‘Please remember bad politians are elected by good citizens who do not vote’.

TSP I AHMHFOA 6T FAAOF TR-S T OB TS (P AB(ANOF TR
SIS 3 ST 6 R TR FE (AL T6A I T s 27 | A8 Fhrsfersd
(S8t AfGFAT (AT ST “T©2 AT A5 ST 2241 (FF S MO P2 ARG TF NAS
T |’ 9T FAFTOE FEED (FCU L6 To1F GAFEE fofd a5 TuMiFe, s
(SO YA 2o, e O I FE FERET S=fef IA07 972 I | AN (S5 STy
MET (VT $o%¢: Q)| WNHEFTSIF Ife-FomIste F338fd THfe 20 ST
TRRETET AT, IMe-FE 3 TNeH HFNF N AHEIeNE, FET ofa f@iFe
SIS (STEAAR ANFIA [T IARTHIS | IMETPIET (FOFE “Scheduled Caste Fed-
eration’ RfSNET FECIH WX fAwREA 7 ™Al 74 FE® Socialist-(77 S 932 ICEES
IO SRR FERT PUSF-27 S a3 ROTE | 7 Afew30 oivd ao@hes Je
fiet ys1a, O} ARFRT AR N el RN FOANGF TACT TSI 2 - W M

SASTSTeT oS (@EFEAN J3T | MFITT GoI IR 3 TR ([ STHA T 2t =
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@fFR-TMMTT8 AFS SN (The Statesman 1951: November 22) | o1 Su fafon
HfeTe M F9F (00 TATSISS ISTHT NHTATSNF WiHG SAHETRCEE T (A oP-AAH
AT FAA02 NEANAET FEA | A TAN0S IAANT S 3 G TRF1S AT FeTgyo
FEAMRT T4 |

QA FoTelAF RITHF T4 [AAEFHITT AT T ARETIGE 9F-59¥RT (BTG e
A ST BT S9¢S: AHIFF 25) AT AT (SHATF Afoo AN AP WETd NG
ST FEMRT TRSETLS FEACR | LSO AT s FAANNS GG 7T ST T
TRATF ANE TR TAAI@T a7 AT N A3fore JHRT THerE aFa ST 27
FEN, IS AR (THTE Frote o (IFE weige SN@ FNA@F | F& (el - S
AR TR RT=IGT TR FIRC A3 &3 FFeTser Aifed TRFanfas Fpfea ae seavey
(STOTHAT 6 STSI FENE2 IF[a [ASITALN {77 BRE 7T FEA | 4 AHfaaers
SIRfod [TMET SR JESE REAS 77 B JHNT Sasoea Taf@q -
AN ST LT (Nb AFTE JHeTN T@ V@ FE (Hassan and Roy 2005: 233);
TR N 59 T 60 IAMRET | IS 1 BT FRETF 202 SARPS - 97N AHRIEF
TENE (F1AS TR FSRFART A7 NP (FoEs 741 | 7T sfaqerges Sofee @6
RS TOAf0F T HHT TSfod SFTHAF AT FEW [FH= et | AP TF6Ie!
fSABIHT 9F6 TaTeT (AT YT I856) IR [Tasrag M M@ SFIFE ot
RAT-S-SEE Forrfe GNadt wsiefd, A af e @@Ee Sge 3@ I 3@ &
PNRRICIGE] FOI (FIANT FEFE (OTb (W8T (Amrita Bazar Patrika 1951: December 29) |
TTAY A RABIED (FHSfFTE SENET MaF o To1E TIze 39 PR &5
@ow | T757e NAFIAT (N T, “TSTT ST AF(6 TN FIFTAF (ST6 ANH AT
ST fooeT | RT3 STAT RIS (5T | BT 2JBe B S (NF@H oI I ... SIECTE A58
I (HEACET — “(OPTR (©16 (W9 F F@E? (AT &3 JEAT 1| AEF &, NG R 517,
(AT (SAT 339 NMOT M@= a7 M%7 (FS FE? CNMOR@F Fo(ad 0¥ $39 TRINE
oI TR AT Fa ... AT O A 92 THte AN TGRS’ (T $2 LY 3¢-29) |

RFSIE 78 A6 1@ TACFTSTT FJERT RN o8, TN 0P FFAT ST
ST TARC AN FAT e STrerad TAF-FIFE Ty SEARATT HETE | o
forf5at FHrTa STt 9 fSft (S AR (SHUE TTFGIT STHrT TFe AFS J1H
(S5t ATATA (Amrita Bazar Patrika 1951: October 31) | fqdTe@a wa1afze & afe afkaE
IO AaF1 JRT SMeF (SluEd 3ftey 8 Tae T@E M hFEs 535 IF e 2o |
ACTHIFS THAA AP, TEGF [FEME THRW Tod 8 FSH©F IFIF SROT
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FRGE F25110@ FAT [H7 ETS TG NG FOA 0P FAMA NpFe] 3 TITR el w1wa
S SNRFN@A SN (The Statesman 1951: December 30) | TS @S 8 @A werstaz
IFe 93 AF0 (F@ T CACFR TS0 A TEIF TN (I FIT9T FE | THF
aETd et Foifed Saves @HES e AT TS IfGEE IN[R 06 (FITIA
NRAR T HH TS FIF! To, (IBf@ SYHT@ AT (Fogg™2 IS TN (FTFF $9¢=:
FIAFIET S5 7% $9) | TYSCIH NEF FEA (TR T5M® I AT HEAT (AW
TOFTOM, BIWF [AAEATF 8 TFIG! UIIT 8 FOI; TF NEod FE WEd 0T Jolife
Qe (A T (o077 QA ¥)| FET Trw Jhife (@FT 17 936 (Fold Tgo
TNIEE THTS! AT AT ST FE, & [6E-[@wa 8 faved
ST AT FE TAE (SHIFE I AR SN | TSy oS fera et (et ST
FE, ;M8 FREF TABE FE AT THTOT AT JAH(OF ATGEHCT [AEoA]
FA(0 OF] OIR IAFING S (FT@F $2¢5: [SOTFF 28, b 7% vo) | ©F ARAWA 436
FTeT 8 NROPES 9 1 I fF75%, ©f fT Tog oF-[T0 TT7e ATHT3 FEI6 ©Id
SAAfSIAET B ABAOP (TS A AP FA(© AFGAO 433 TF© T A7l O]
TSR FUET NS 209 I FIRF AT ANa SIS [T JRAT A3 (N6 SERS T 6
ARNF MERS ARATAT foaeTay IISHAF TATTE (1@ SS &) (Amrita Bazar Patrika 1951: No-
vember 4 and 1952: January 31) | 9% Wﬂfmmﬁm FEH, “SANE N7 6 (Fomd
93f6 T A 2T | Soob1 G SR (AW MET 9 ASTANHT (F Nl 272.. ..
FfrSfert Mt Srwa Jfzen FTEF 992 JAEBH N FE? A HSTGT FE (FIRIT (ST - FTAG
T o @ wersfm @@ wfiwE @2 IR 867 FRSfrt 7fb oEm A @ WG 7fbas
@A TEAIE (@2 JE ARE "SGR 8B1 MO (T $25¢: 1) | I3 f[anestey o«fee
SRR R FUACIF DS T12he, NAT 768, T SFFe! (W, A J1F a3 (FTRFT 733 |

forTeat aframe A%t afes TfeF (NSiF 339 Sof%fe A@EE NIF T2 TN FAT AHET
fi2eT - STAT 2ETa S FA T AFI (A ST ool Sesyie, D o I 7347 et g
@ TF (Chatterji 2007: 112) | TRFFSNE TS TIFTF SFIR 3¢, S»8>-AF TIT6! THT A5G
STREE ANEE IAEFE ES TP 2 | A@AF TIRET M@0 9] BRI
YT 77 O Herpfedas (F=aiy IAEHG Iqoer TeT D FFF fiae
IO THS IS TN ST AT (SO NI T SITHS 2o (FA] AT
(SI61F ST FPIF AFTOd FA00 2 [AT6d @] [[FefFe 2719 FeFaT | TRNFSET TaR5
ST ST o[ JqFT AT, I, ofFSH], SNEAnTe, Py 8 FHANEF WIS NF T3
T ©f NFe q15IEF, oS ufdy, 3fFe SasEEEa Cifas JfEFEa wkie J3F 173 S|
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@FIE STReE Y SfEfie aftafes wWa-med TXfe I oImd AEEE 8
TRTSAFSNR o fofs 5757 IF FOTH IAFTH] fef - NfSTO©NTS T FA7 INEF oo (T B
STRAWAR AR AP0 P SAFEST J17, TNE S-SR ey N WfHG NFOT (Fa ©f
AT 77| B} SFRFAT T3HIR® 2o o1F ASq A fbITe Jrea AT ARI6E T
O APN-SNFHNF TJ& FAS, IF T TS e I3 Foanesd sameta (Chatterji:
2001) | 9% (TFTGE FHOEEG b 932 RSP & HiF e Afveera? fReaFEma Sy ToF
R F30© A - BRG] CNEFEAN SIFF (RCPI), TSI IEHNENT (TFNA SI8TE
%), T PISE (GRS oM1f6) o (Tog™ (OFIT (SeTF $aRs FRafite oms I3y
TR T TAFEF S b1 58 F700 N5MIS FEA| $8.05.598> S Frverwz (7ot
CHTE AT 351 TRFREAT FH ATIEH ST AD® 9F6 28 TTeF I SFTEETE BT
FIFO AP SFOISIR T 7 | TG~ MF Aeffoe MY (Faly IRFAT A
(UCRC) 331 Ifd® TaTod (59.0%.5>¢o) fa<T T TR 712 F@a(Bandopadhyay
2009: 168) - JETHIG I, W& 8, (SWINeF (S T I8 RT3 (FSTAT NCEHA IS5
AR | TPTE FAFTS] AT ASE GFT FITAT R TIWATH 0%-97 (T (Falge
Rt 93 P (SR (@ CPI weges AT (A7 fofd1foe 2=, ST 736 fHeneser (Fea
FSAE R T TIEE AT | 93 TEIRB THERT TEe ST (FIa
(STonTe] RETRR 7T, GelT Tk59F RROTES SFT e - 63251 q18y (TN Af3Fo FeIhrel
e 8., (PP F1%)-97 03/05/55 €3 O fHTNG SIE (IB File N0.267/47) FeiaTel
(ST SIS T 08 T TSI SRTEFWH 7 I feTel JLIHT SIS |

LU IFHIT TTCIT o6l STES T3 (STHT Ma 5.05% (Ibwod) ST TN 51y 27
(Amrita Bazar Patrika 1952: February 14) | S¥3f¥® IF%e d6F F3TT YT TN=-
T SfSge 327 AFT6d FHHER PR (F 763 FEF, BRI TS A0 NS
G PEES | I3 IWREF A (SO Sl o frt-Tife [RemE, =319 F7 (o, a7
SIS el IRE | ST (ST A3 AHET FASETT et (S16 (FCUF G/ T, A5fe
SIS SATEFTF AT F© O T FIOIF NI (7 FEF M3 [ 0@ Ao FAF
AR R A 2 | Fraafiear s F33 (3@ TeE @l 9o FEa a3 e
ST AT AT | 7P AT ool TAR5e @R (SIEAIE WS 1> A1 557 (16 7
o, "NRETfeNT T TS TSR Jold & a7 | FAFTOIT (T (F74 e AFHCH
(Fuf, (T JRP[A Aro@TeF ST 2o AT [F4T6w 93 T3 I - T
ST 95 T AT AT TR FE, I3 Tg© SarT MF3 P (FC4 (SHulEd I
feeT 88.53% (Bandopadhyay 2009: 172) | @6l (FHSf@ (FXTTG FTAIT, 28 TIST (SeF)
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&g M e (Siurel S AfeFd FE AW (SHTE AEFF T@HE FF AT
TeTRGH FEV| T TINR A6 AFIF I (7 Tonfege MaFod - FFQH (ST
13T M-I AT (EHEEs Ao Svd PRETIR (T, BAhEe ImIF 8 TS
oTF SEre | MHNFT 3 MAFe, 7577 3 IH-fAfoy TFET T2 16 (Hag JRAET srerel=s
AFE T@TST FET A9 ThrTaF 3 FHWH | WiiSifer ey (FFesm NRAwa S
it @16 (Fusfe (S1ourad 21T 2o 93% (The Statesman 1952: January 11) | ‘The States-
man’ 933 ‘Y@ TRIAWH@ AF(6 Too1 (313 IFTSNE F5ifba W7 AR S F - SAPT ARl
OIF TNF ACIR (19 NI (©T6 e TIFH FE@ [FPS FART 77 (16 (F4 O FE
(Ibid : January 19) | JMEY3E % N 28 ToF SO W @ ST (FT910) THAT,
(A T Xk TF JFRAT fAE@F T Je7(0 © FFTH I (S16 Tl OIferh1H A ge Zafe |

TN THES TS Ta%e@ ([Faser aFfEE ABF (3@ [FEET 8| oI FASTH
CIOIRIGRIETIRICI L R ERELICE O RREEER IR RIEURT R RN cIN G I EiC]
ST I I} IS 153 FSTT AT (5,3%,00,000) 9T (SHUINT AEH (¢v%) (Ao
TSN T (T AFITF AT 23.98% OF P AFTCETT FERET | FECIT
AT e ST SENEsy o Seadw, i ayifie 8 MNeds! eS|
TEREE, TTMRST a2 AT MASYE ©F ¥ (O16 2T TWEHET Yo.u5%, ¢b.83% Ak
@9.58% (Ghosh 1981: 22) | ST (FEEE W51F welge (1 [I513F fdd1fow 2afe| ey -
FFETRTEE 266 T 2oft (02 FE a¥Er ST 2 | SARE The 3 TeenferE Tl
A ¢S ATER 8oibre TFME FE FENT AFES SHFIT NHEN B8 A | I8
SAASTT T6 fF7F : CPI - 0, FB(M) - X, KMPP - Y 4% &a5:5 — § (Bandopadhyay 2009:
176) | TNFWT ©FF SEF HE] IR NN TS FFre] (2067 Tay 1aff) a3 TSt
g Frarees (067 JEw s vff); ovre FaFTer e FHTe AR ANF fRErs [t
- SoFEmH, 8fe, fAEE (A IrsTe | IRATE P TFm Ty T ANFe FS1T N foeT
| 378 KMPP-7 T3S, (Foma 37e) 8 SN @ aR JAihe afde Nfid SRefed FEe
O, 25 933 BfRPT T (ST ©TF He%el SAFTefa e - A3 P (@eay oo
FUACTE FHSI QST (STBI'F SIefres GG Hio 6T bfZew fae |

REET THEE TEMe [TEE A@@T A7 Fq9ed, @Faa] @ voflt @Fea FET
AT (16 TTeTd SHYT 6 FE| T O T FEY [THNTF W8 (@ (S1GFT 9o%-a7
T, VoI WE%-IF FH AT LoFd 80%-9F I (TS fAA1ow 2 (Mitra 1962: 155-162) | a3
@ PR (SEIE 3, SH@R) AP FFMTe 9P ToaT ST FFTH FAT 3T,
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PRI (SHIET THT TSTHIS 23T FES (FS TOTTHG Tafee HHHe 2@ NET | FEwE
TSI BT FEF el AT - ST AF@ (¢d® Te) 0% IANF (S5 (IE, I FET
ToI® (WEA WES QAT AfEF, A} AT AF-FPART (SovTe] (F 56 TN A0S T
e 8 FAYCF S AIFTHETE FEAT | fENATSTT ST S-SR A TFwe 3 2673
FHOBIT AHATSIF 9 ST T0T (N6 T AW e L) TSI I FEA| ATwa! T5d 54
(A 25TR (STEG (FCT 17 33,000 (BTG TANTS FES foue NI AHFF T, T do00
(STGF IS TG FIETTw NS TATF 2 I6S (64 CPI =N I 1T 717, TARAT
@FCU (@Wife IF PR FHE T @A G 76 TSR (@ FINE AT
FEA| AT TS N T [VRIE~] 76 Foprard, e bu gy, fagpafFzEt aifs, a3
wife sepm | sfETerR Ty s afFefre sfg afaiass saa7 AdTeE afoafaer
FEA | JAS FHACT T TN HHSTMG 55 (NFFATAN) NI T AN (ST
(@04 1T 8ooo XA (SIG TATe FE AN 27 (T $2 bw: $50)

FUACTT T 09T YT WP 8 fAiia AW | F2re PReRF TP SAfefeTb=a JeIfer
T ToFATST f> (T ‘It must take into serious consideration certain disquieting factors
especially the wide gap between the proportion of seats captured by the congress and the per-
centage of votes secured by its candidates’ (Amrita Bazar Patrika 1952: March 22)3&515<%

TPE IEWALTT AT FIT FES, FATEACT JRGF T FEE TSV FER |
Toler SHfde RN {FEE visfm 3 fad snEn Soane 37T - [aeswer gue [t
AT (T (SIS T3] SIS FEMRETT T2 I SIS SfeA oo FAC0 N o, (PrIfe
IR TIHAIET IR FA@ [AATONT (FF $o¢: 558)| KMPP-F T2 S[@T6 TS
1T THF HE (@ AF06 A [3fe© I 5@ T9F FEF (T ST 917 Ees [0
3T N3 VYA R weISfera MAFE FENE FAoMa (AR (The Statesman 1952:
February 3) | Z557e 2 SAFS 3 SAfeIAT AATICIF FTHE KMPP-F Foa 31 fore 23 -
% (S5 (S (F6 T IHSH FIAE ST SFS FEF Na S¢fb AN | SEAFT
e ot faee 2fF e SeTST, ST FRGYET 93 6T SIId! (T $2 B Y: S5¢) | IET
e PUSF g& T Faiaios Meba (3@ F1e 6% 3@ I | PUSF (61T a3
fFfow o1& JIEEF TSl I (FASITG 7F JORAMAN) TIISIPIE PSP-(S (T FEH (70
2003 89) |

IR (ST oalG S SeTS FE (ST ST, (ST Sa1y 3 qOW ST Wifid T8I
FE| O FSA AT TPT AASIAT FEN AFTGT W (@ FEA| AT P
RS, &% (SIS Ame@s aft faet J1afEF s[par (Bandopadhyay 2009: 176) | S1FeF
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TR AT 3] ARSI 6 THe8 THAT, ST 95 T b% (S5 8 RHTTeT soft
ST T FEN| GTARES AfoSTe] FoIife TR AT T Fedre] (T4 (VF
@FTeE fHfbe 2o, B [OHTEas 3 APHT JF T7 T S@d SRAF BT
FINF HG (Franda 1971: 153) | [Faasrerd afefafer (G 3% 23 RSP J1fiaT 186 IS
&SI T/ e FE (Chatterji 2007: 288) |

S TR A6 FHCEFT SEIEBT AH0fe 29 [FHETery e afof§ &7 CPI-a7
AHIFT, fFEasel 8 (AFTe o1 ITNEFE 2% 8 ¢ft AT 734 FEF | A TeNT gl
oIfere (T ST ATASITH FS-5@AT T STAT (AR SR FSTelT, 51T, FeIFTOl § (el =2 |
THRE TBF 3 FT IO ({3l SRCT (%7, AT, FHEE, SRS a7 46w asq)
A3 AN Gf-s1363 SreT (FFGH 932 IFoT) @ St [Fams f[Adfee 2@ | 713
A& weErer § @nfe ] 91T @ (JF, TNT %l Jole (F-atge e 727 3 Fae -
ST SRS et fe1a: T3 (T 2 w: $58) [Ts TN FREE vl TS (T Nl AP
SHTOIE ST ACEHEES FIF ToT00 T A fRE, (A6 THehS Fohe (TR S e |
9% AR, APINT FHEEE afe=s Fa1 T@® (T, AT A0S ACTHFo IATTH 3
AfFed FBEAGS AEod (SIS (I, MEfR, FaFTel, JSTT 8 BfRT FF57e)
FIISTTHEE TATHYT GRS (oI AEF | SERS (SNSFTS CPI-TSTFel 18.9% (BT6
M| AT SN FAIS ATHFO TEOAF 3 TN AS(AN0P Sl T (SeTSfeite

(Tfera, FREE, e, JRaEm, s, SRy TaeE, ey, T 8 FFTN) g
TGO ST foreT y. b0 |°

539 AfFTOI (I B7F (S0, SSH)FNYW FRSH NI 97 ey AofTPeNE: ©F
ToAfeF 8 FerfTe IMeTHAT T5e TEE | [AHHET JI7MRe TF a4 § = Toa o1t
FIISITT FETAT A & (T3 BT A& S¢ I (W75 [d1fow a3 Tiow 8 fox fyas
SoTe) [AAT6EE HeT SFICTF =7 YT FETFT X (FTHIGT T2FT S>3 : (RFIF] S0 IF%
T or7F: Sot)| R@H Temeta T&T e’ 8 N TORET NFT JA™G [FHT6%
STTOER Ao OTUd IARPTe 8 FF© TH (I ©F FEaREEAT & (ACTOIRT IFTFeEa
afodT) NI ey | 27 ARITSTS Se[hT ST “FGT TFTOr F=5I IAPTF FFTT o |
Amritabazar Patrika -F f93&3 & ST ‘the leopard would sooner change its spots, than the

communists should objure lawlessness and violence’ (February 13, 1952). The Statesman-4F

T 19 (@ ‘of the communist sympathizers here, 99% do not know what communism is
and the support they give... is born largely of poverty or frustration’ (March 4 1952) | TS OF
28 F AAMSF® (e, Manchester Guardian-7 S VP10 SEEF & NG F471 27 “com-
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munism has taken its foothold in the constitutional politics of three states and it's influence might
increase in future because all those who voted for the socialists... might vote for the communist

in the next’ STTOET FEN® AGORTSF, AP JSANET FA© W FAvA SHOIEHT
‘STred FHEA 95 (FI6 SAF NREF AT (7, IS SFIF J(FFT 770 T AR SIT©
FRGIToMT T 2 W (The Statesman 1952: March 9) | sITe1fEE SfFIE THET ©1F
AT T TIeEI2 OAFE TNAFOH SF5T SEHE FE Ol [FHTS IFI2 |
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TABLE : 1
Percentage of Votes polled in a few Assembly Constituencies
in the Election of 1952.

No. Name of the Constituency % of Votes Polled
1. Tehatta (Nadia) 25%
2. Kharagpur (Midnapur) 30%
3. Berhampore (Murshidabad) 30%
4. Karimpur (Nadia) 70%
5. Nalhati (Birbhum) 70%
6. Bishnupur (24 Parganas) 80%
7. Raina (Burdwan) 30%
8. Mainaguri (Jalpaiguri) 40%
Source : S. Bandopadhyay, Ibid, p.171, 173.
TABLE -2
West Bengal Assembly Election, 1952 : Final Results

Party Seats Seats Percentage
ContestedWon of Votes

. INC 236 150
38.49%

. CPI 79 28
11.13%

. Socialists 62 00

2.93%

° KMPP 126 15

8.43%

o Jan Sangh 85 9

5.69%

o Hindu Mahasabha 36 4

2.46%

o Ram Rajya Parishad 11 00

0.05%
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5.21%

1.27%

0.69%

0.43%

1.95%

ISSN23499583

FB (M) 50
FB (S) 30
RSP 13
RCPI 10
Other Parties* 25
Independents 201
20.26%

* Includes Gorkha League, SRP etc.
Source : Amrita Bazar Patrika, February 12-14, 1952.

gress

vV V V V V V V V V

Percentage of Votes polled by the Congress & CPI in the

TABLE : 3

districts in West Bengal Assembly Poll 1952

10

01

00

00

08

13

Less Articulate Districts

Con-

CPI

Bankura 40.7%
Birbhum 30.7%
Coochbehar 60.7%
Jalpaiguri 56.4%
Malda 48.4%
Midnapur 31.5%
Murshidabad 43.2%
Nadia 50.5%
West Dinajpur 57.6%
Average 46.6%

8.7%
5.5%
7.9%
0.5%
12.5%
10.5%
0.75%
3.00%
6.00%
6.13%
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8.4%

8.6%

CPI

11.6%

22.5%

20.3%

6.

14.6%

Average

ISSN23499583

More Articulate Districts Congress

Burdwan

Calcutta

Darjeeling

Hooghly

Howrah

24 Parganas

36.3%

41.6%

40.00%

29.2%

36.11%

37.8%

33.1%

14.3%
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Strengthening Nevanlinna’s Five Value Theorem for Difference
Operator

Audrija Choudhury” and Rupa Pal’

Abstract

In this paper, we generalise the Nevanlinna’s five value theorem for difference
operator for finite ordered meromorphic functions which in turn may generalise and
simplify many earlier results of Nevanlinna theory.

Keywords: Meromorphic functions, Nevanlinna’s counting functions, periodic func- tions,
c-separated pairs, exceptional pairs

1 Introduction, Definitions and Results

Nevanlinna’s five value theorem has always amazed researchers in analysis. It has been
generalised in many ways over the years (Yang & Yi, 2003). The recent years have
witnessed an increased interest in the study of the Nevanlinna theory for the difference
operator. The difference analogue for the classical Nevanlinna theory has first been studied
by Halburd and Korhonen in the year 2006. We can see that the difference

analogue for non-constant meromorphic functions for exact differencesisf(z +c) f (z) =
Af (z) 0, forc o insteadl of non-constant meromorphic functions f , we will use
the meromorphic functions for which A.f 0 throughout fthe paper. We will further
investigate into the topic and try to deduce difference analogués to the

classical Nevanlinna Five point theorem. We need to define certain terms first.

Definition 1.1. (Halburd & Korhonen, 2006) Let a, @ C and f be a finite-order non-
constant meromorphic function. Two points p and q are said to be c-separated a-pairs
iff(p)=f(g)=aandg=p +c.

following definition of an analogous counting function ng(r, a). Inorder
to establish the difference analogue of the Nevanlinna theory, we needthe

f,ca , Nc(r, @) is the number of points zg, in z | J, where f (zo) = a and f(zo+
€) = a, counted according to the number of equal terrrls in the expansions of Definition
1.2. (Halburd & Korhonen, 2006) For a non-constant meromorphic function f(z) and f(z +
c¢)in a neighbourhood of z,. Also,

N(r,a) = i ¢ ¢ dt +n.(0,a)logr
n (t.a)-h (0,a)

No(r, )= poc T deeng0,<)logr,
n(t, ©) —n (0, «)
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where nc(r, ) is the number of c-separated pole pairs of f , which are exactly the
c-separated<9-pairs of 1/f .
Definition 1.3. (Halburd & Korhonen, 2006) For the integrated counting functions
N (r, @) and N(r, a), we have

Ne(r,a) = N(r,a) - Ng(r, a)
which is the number of a-points of f ignoring the c-separated pairs.

The above definition is a generalisation of N (r, f) of classical Nevanlinna theory
whichisthe integrated counting function of the number of distinctpolesof fin|z| <r.

be a positive integer and a be a small function of . Then we define Np)(a, r) as the
Definition 1.4. Let c € C and f be a meromorphic function of finité order. Let p

we define N(p(a, r) as the number of a-points of f ignoring at least p number of c-
number of a-points of f ignoring at most p number of c-separated pairs of f. Similarly,
separated pairs of f.

Also, if A is a subset of C, then we define N®(a, r) as the number of a-points of f
in the set A, ignoring the c-separated pairs.

Definition 1.5. (Hayman, 1964) Let f be a non-constant meromorphic function and
leta € C U {=}. Then,
E(a, f) ={z| f(z) = a}
where, each zero is counted with its multiplicity and
E(a, f) ={z| f(2) = a},
- = {z{F(z) = a with multiplicity < k}
where, each zero is counted exactly once.

Analogous to the above definition, we define the following for c-separated pairs.

N €
function. We define E(a; f) to be the set of all a-points of f, ignoring the c-separated
Definition 1.6. (Halburd & Korhonen, 2006) Let ¢ C and f be a meromorphic
pairs.

Having defined the integrated counting function for c-separated pairs, we need to
define exceptional paired values of f and write an analogue for the theorem of excep-
tional values for meromorphic functions.

paired value of f with separation c if whenever f(z)E= a, then f(z +c) = a with the
Definition 1.7. (Halburd & Korhonen, 2006) Let a C. Then a is an exceptional
same or higher multiplicity for all except at most finitely many a-points of f.

Analogous to the definitions of the index of multiplicity, for a meromorphic func-
tion, Halburd and Korhonen defined the c-separated pair index as the following:

Definition 1.8. (Halburd & Korhonen, 2006) If ¢ C and f isa meromorphic function
of finite order, then

7 (a, ) = lim inf Ne(-8)
c T
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where, a is either a slowly moving periodic function with period ¢, or a = . Wealso
have the following definition

_ No(r-2)-
I¢(a,f)=1-limsup T

which is analogous to the definition of

ﬁ(r, a)
O(a,f)=1- IimsupT(W

For standard notations on the classical Nevanlinna theory, we refer the reader to
Hayman, Yang & Yi and Yang.
The famous five value theorem of Nevanlinna may be represented as follows:

tions and a; € C U {~} be distinct for j =1, 2, 3,4, 5. If E.)(a;T) = E«(a; g) for j
= 1(1)5 then f = g. Theorem 1.9.
(Hayman, 1964) Let f and g be two non-constant meromorphic func-

In 1976, H. S. Gopalakrishna and S. S. Bhoosnurmath improved Theorem 1.9 in
the following manner.

Theorem 1.10. (Gopalakrishna & Bhoosnurmath, 1976) Let f and g be distinct non-

constant meromorphic functions. If there exist distinct elements a;, a,, ...,ax of C U

{=}such that E,;)(a;T) = Ey;)(a;0) forj = 1(1)k where py, py, . . ., P« are positive

integers or « with p; 2 p, =... 2 py, then
=

Bi— <oy

k .
In 2000, Y. Li and J. Qiao improved Theorem 1.9 by considering shared small
functions instead of shared vajggslﬂmir result miby e stated as follows:

tions and a; be distinct elements in S (f) N S (g) for j = 1(1)5. If Ew)(a;;T) =
E.(aj;g)forj =1(1)Sthen f =g. Theorem
1.11. (Li & Qiao, 2000) Let fand g be non-constant meromorphic func-

The above theorem was further generalised by Chen Chen and Tsai in the year 2007
in the following

phic functions. If a;, a,, . .., a, K 5are distinct functions in S (f)S (g) such
Theorem 1.12. (Chen, Chen & Tsai, 2007) Let f and g be two non-constant meromor-
that — _
E(aj, ) € E(a;,9),

and
. 3
.Z N Dy
liminf 72255 1
T EN-rt k-3
- g_aj
j=1
thenf =qg.
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The Nevanlinna’s five value theecorem along with the value distribution theory has
developed manifolds and in many directions over the years. Researchers have tried
to reduce the modes of sharing by defining weighted sharing and other partial sharing
methods, taking moving targets or small functions, relaxing the conditions of sharing
etc. The necessity of discretization of variable and calculus have further opened up
dimensions of the improvement. The difference analogue for the classical Nevanlinna
theory was first studied by Halburd and Korhonen in 2006.

We now state the main results of this paper.

If ay, k =1(1)5, are fi\E/e distinct periodic functions of period cin S (f). S (g) such
Theorem 1.13. Letc Cand letfand g betwo finite-ordered meromorphic functions.
that

Ec(ax; F) € Ec(ax;9), (1)
and .
LY 1
liminf e s .
=
. s~
r—° 5 ,\I: r’_l 2
k=1 g—ax

then, either f = g or both f and g are periodic with period c.

The next theorem is a generalisation of the previous theorem which is analogous to
theorem 1.12.

If a;, a,,...,a k>§, are distinct periodic functions of period c in S (f)ﬂS (9)
Theorem1.14. Letc Cand letfand g betwo finite-ordered meromorphic functions.
such that

Ec(aw, F) € Ec(ar, 9), ©
and
x - z .
Nc r,ék
lim inf - 1

k=1 978
then, either f = g or both f and g are periodic with period c.
The above theorem is a generalisation of theorem 1.13. Putting k = 5, we get

- z
x N

k=1 ' T3, 1 1
which gives the same condition as that of theorgnT1.13. -

2 Lemmas

function of finite order such that A;f f=0. Letq 22, and leta;(z),a,(z),...,a4(z)
Lemma 2.1. (Halburd & Korhonen, 2006) Let ¢ € C, and let f be ameromorphic
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be distinct meromorphic periodic functions with period ¢ suchthata, S (f) for
k=1,...,q9.Then - €

@-DTrfHsN(r,f+ =N 1 +S(rf)

ko1 f-a
where the exceptional set associated with S(r, f) is of at most finite logarithmic mea-
sure.

We state a result analogous to the Picard’s theorem for classical Nevanlinna theory.

Lemma 2.2. (Halburd & Korhonen, 2006) Let &= C. If a finite-order meromorphic
function f has three exceptional paired values with separation c, then f is a periodic
function with period c.

3 Proof of the Main Theorems
Proof of theorem 1.13

Proof. Suppose f is periodic with period c. Then by definition, all the a-points are
paired and by the equation (1), g has atleast five exceptional paired values, and hence,
it has to be periodic by lemma 2.2.

period ¢ and that £ f= g. We have, by lemma 2.1 and the properties of N:(r, f), So,
without loss of generality we assume that neither f nor g are periodic with
ITrnhHs=nN 1 2 +3(r, 1), (3)
ket f- ag
outside a set of finite logarithmic measure. Similarly, we have for g,

3T ss K r’ilz +S(r, g), 4
ko1 g —a
outside a set of finite logarithmic measure. Since f f g, by equations (3) and (4), we
have, - )3 z
N r, 1 z - r,i
f—ay <N f - g

IA

T(r, f)+T(r,g)+0(1)
5 N:_r 1 2

I\

) +

f—ay 3 g —a

=1
(r, f) +S(r, 9) + Q(1)
b2 > N . '|:—:|_akz

e 5 . —1 z

1 SN VR
- >~
+ +0(1) “ g~

=1

+IIM w

W= W

IA
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from which it follows that

N _I’,Tl_§ 5 2
~ r, k =
tim inf 51 I s<

which is a contradiction to our assamption. Hence f and g has to be identical. [

Proof of theorem 1.14

Proof. Suppose first that f is periodic with period c. Then all the a-points of f are
paired and by the equation (2), g has at least five exceptional paired values. Thus, g
has to be periodic by lemma2.2.

by lemma 2.1 and the properties of N(r, f), ); So,
assume that neither f nor g are periodjic with period ¢ agd thatf g. We have,
k-2T(rf)s =x 1 “+s(r.1, (5)
j=1 f - dj
outside a set of finite logarithmic measure. Similarly, we have for g,
k-2T(ng)s kR 1 _5+S(.0), (6)
9-g
j=1

outside a set of finite logarithmic measure. Since f f g, by equations (5) and (6), we
have, - 2 =

‘ZN: r, T 3 - r,i
f-g =N f-g
j=1
] s
T <
f-g

=T (r,f-g)+0()
ST(r,f)+T(r,g)+0Q1)
< R\ S T SN NS S 5
é_zjzl LY B2, g-3g
+S(r, f) + S(r, g) + O(2)

< - ~\=/ Z Z N _ I’, Z
- 1 N —_— -
from which it follows that ~ “k -2 *OW=x T ,
9-8
>
x . 3 -
liminf i N. T, foay L
— X o, ' =< k-3,
oo ~ —g=aj—
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which is a contradiction to our assumption. Hence f and g must be identical. [

4 conclusion

There is ample scope for difference operators to strengthen other results of the Nevan-
linna’s value distribution theory which may in turn find applications in areas involving
discrete variables.
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