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he holistic approach is speciality of the Vedic
Tculture from the beginning of its history. This
attitude is reflected in its philosophy, religion,
ethics, arts and social structure. The Vedas are the foundational
scriptures of the Vedic culture. They are believed to be the
earliest literary and religious documents of the human race
that we possess. This ancient Vedic literature provides lots of
material that promotes holistic attitude towards the universe,
environment and human life. This attitude is beautifully brought
out in many hymns of the Vedas, such as the hymn of
Origination (Nasadiya sukta), the hymn of Great Cosmic
Person (Purusasukta), the hymn of the Earth (Bhamisukta)
and several other passages of major Upanisads (Vedanta).

The Vedic culture always upholds the unity of all existence
in the universe. The Vedas reflect the vibrance of an
encompassing world view which looks upon all objects in the
universe living and so-called non-living as being rooted in and
pervaded by the One Divine Power. Rgvedic conception of One
Supreme Reality of God behind all changing phenomena of the
universe, is the basis for this holistic approach of the Vedic
civilization. Several statements of the Rgveda, such as, "The
Reality or the God is One, but wise call IT by different names'
(Ekam Sat Vipra Bahudha Vadanti. Rgveda |. 164.46); ‘the
Real Essence if the God is one, the binding soul of the
universe, the unity in difference in the cosmic and moral order'
(Rgveda); "We offer sacrifices to the ultimate Lord of the
universe, who runs through the every particle of the universe,
blissful and indescribable' (Rgveda) and so on are the best
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examples of holistic attitude. Single source of the whole universe is traced in the
Nasadiya Sukta of the Rgveda. This hymn states that, "before creation or the
origination of this universe, there was neither existent nor non-existent, no realm of
air, no sky beyong it, neither death nor immortality, no sign of day's and night's divider
was there. But That One (tadekam) was there, apart from it there was nothing
whatsoever' (Rgveda X.129.1-7).

This hymn of Origination gives us the concept of the Indeterminate Absolute.
For the first time in the human history, an attempt is made here by the seers of the
Vedas to reach the one beyond the categories of thought the - primary cause of all. It
also states that, the Reality underlying all existence, all changing phenomena, the
Primal One, from which everything originates cannot be described, either as existent
or as non-existent. This hymn also indicates that, creation is concerned, there is no
external agency, everything in the universe is spontaneous outcome of this Divine,
Suprasensible, Impersonal Absolute. This conception is wholly impersonal. Again,
the epithet "That One' (Tadekam), suggests that there is nothing beyond that unitary
principle.

Another magnificient hymn of Rgveda, viz., the hymn of Great Cosmic Person
(Purusasukta) clearly brings out the organic unity of the whole universe. It states, "the
Cosmic Person has thousand heads, thousand eyes, thousand feet, He covered the
Earth on all sides and stretched ten fingers length beyond it. The Great Cosmic
Person was all that is and all that will be------- Such was His greatness and the person
was greater still, this whole world is a fourth of Him, three fourth of Him are immortal
in the sky. For with three fourths the person went high, but a fourth of Him remained
here, and then spread on all sides, over the living and lifeless world." In this hymn, the
divinity, the Ultimate Reality is symbolically conceived as a Great Cosmic
Person(Purusa) and all existence the Earth, the sky, the heaven, the stars, Planets,
living and non-living things are coneceived as manifestations and parts of that One
great Cosmis Person, who pervades the whole universe and also remains beyond it.
In Him all, that is, has been and will be are united. The Ultimate Reality pervades the
whole universe and all are within it according to this hymn. It explicitely says that the
Divinity or God is not exterior to creation, but expresses lItself through natural
phenomena (Rgveda X. 190. 13-14).

The Atharvaveda, while praising the mother Earth, which has nutured the
consciousness from the time immemorial, sustained the human race for countless
centuries, talks in terms of holistic attitude. It treats mother earth as a common
abode of all-living and non-living, black or white, Easterner or Westerner. It says, The
Earth is our mother and we are all her children'(Xll.1.12). irrespective of race,
religions, sex and creed. She is the abode of all, though we live in different regions,
speak different languages and follow different religions and social customs(XIl. 1.44).
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According to Upanisadic literature (Vedanta = concluding portion of the Vedas),
the Ultimate Reality or God is called Brahman (Literally, All pervading Reality), which,
by nature is pure consciousness and one without the second (Prajianam Brahma.
Aitareya Upanisad. 11.5.3; Ekamevadvitiyam Brahma. Chandogya Upanisad. VI.2.1-
2). Itis beyond space and time, causality, and sensory perception (Katha Upanisad.
11.4.12; 1.2.22). Everything in the universe is pure consciousness and pervaded by
pure consciousness. It declares the spiritual unity of all existence in the universe in
categorical terms by stating that "All this is Brahman' (Chandogya Upanisad I1.14.1);
“In this cosmos, whatever exists-living and non-living, all that is pervaded by one
Divine Consciousness' (Isdavasya Upanisad 1). This Divine Consciousness indwells
in every entity in the world of objects, permeating everywhere in Its homogencous all
pervasiveness.

The all-pervasive nature of Ultimate Reality-the Pure Consciousness is beautifully
described in various Upanisads. The Mundaka Upanisad states that, In front is
Brahman, behind is Brahman. It is to the right and to the left. It spreads forth, above
and below. Verily, the Brahman is this effulgent universe(l12.11). The another important
Upanisadic text declares that, "The Reality behind all these things of the universe, is
the Brahman, which is pure Consciousness. All things are established in
Consciousness, work through Consciousness and their foundation is Consciousness
(Aitareya Upanisad. II11.5.3). Taittiriya Upanisad states that, “everything in this
universe is originated from this One Divine Consciousness and going to dissolve in IT
inthe end (Bhrguvalli. 11.16). All are bound to one thread known as Pure Consciousness.
All living and so called non-living things are connected together to one common
background known as the Brahman, which is Absolute Existence, Absolute
Consciousness and Absolute Bliss (Taittiriya Upanisad Brahmananda Valli. 1. 1).
Everything in the universe is connected together in one inseparable whole is
appropriately described by the sage Yajfiavalkya in Brhadaranyaka Upanisad;
“Everything exists in space or unmanifested ether. the space exists in imperishable
Brahman-the ocean of Consciousness. This Reality, O Gargi, has interpenetrated the
whole universe, everything exists in this imperishable Brahman (111.8.3, 6-9).

These Upanisadic statements imply that the entire universe exists only in the
ocean of Consciousness, just as all kinds of waves, bubbles, and foam exist only in
the ocean. Without the ocean, there would be no waves or bubbles. In fact, waves and
bubbles are nothing but parts of the ocean. These statements also indicate that, the
spiritin all is One. It is the same Consciousness which indwells in the cosmos as a
whole and in each being and in the force or object. Itis One Supreme Consciousness,
which pulsates in human beings, animals, birds, plants and trees and so-called non-
living things. This Consciousness is active in living organisms and dormant in so-
called non-living things. The distinction between living and non-living ceases to exist
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for a person, who has attained the ultimate vision of this truth. The statement like,
“even the world of the non-living have within them the dormant of feeling of sorrow and
joy' testifies to this highest state of mystic realization (Antah Safjha bhavantyeta
sukhaduhkhasamanvitah).

Another important conclusion can be drawn from these Vedantic statements
that, there is Fundamental unity behind everything. Though the diversity is felt fact, it
is not ultimate. There is unity behind diversity. All are knit together as parts of the
same undivided universe. Upanisads emphatically tell us that, "he goes from death to
death (cycle of birth and death), who takes diversity as ultimate truth (Brh. Upa.
IV.4.19; Katha Upa. 11.4.10-11) Katha Upanisad says that, “eternal peace belongs to
them, who see One (unity) in all the changing modifications of this universe (11.5.12-
13). Just to see the superficial diversity without perceiving unity behind all, is
falsehood, it is darkness of ignorance, cause of birth and death, thus the immortal
prayer of the Upanisad is, O Ultimate Reality, from the Unreal lead me to the Real'

from the darkness lead me to the Light,
from the death lead me to the Immortality (Brh. Upa. 1.3.28).

According to the Upanisadic literature, there is not only unity, but close
relationship, close kinship between the nature, human beings and the divinity
(Brahman). The great forces of the universe-the Earth, the Sky, the Wind, the Fire and
the Water, mountains and rivers, as well as various orders of life including humanbeings,
plants and trees, forests, animals and birds, all are bound to each other within the
great rhythms of this One Pure Consciousness (Mundaka Upa. 11.1.4; Svetasvatara
Upa. IV.2-3; Taittiriya Upa. I1.1).

Vedic culture also declares the essential unity of all human beings. The divine
power which permeates the entire universe is found in the heart of every human being.
Divinity is inherent in every individual and thus all are born divine. Every individual who
is born with human consciousness partakes of this great divine potential. There is
essentially, no difference between individual to individual, because same one divine
consciousness flows in all. Similarly, there is also no difference between individual
self and universal Self, ultimately, because of same divine power is inside and outside
of all. (That thou art. Chandogya Upa. VIII.7; X.3; | am the Brahman. Brh. Upa. 1.3.10.
This Atman is Brahman. Mandikya Upa.2; I$a. Upa.4). The Supreme goal of human
life is to manifest this divinity within by controlling internal and external nature and by
realizing unity with the universal Self.

This holistic attitude towards the universe and all living beings naturally led the
Vedic culture to conceive the idea that the whole world is one extended family
(Vasudhaiva Kutumbakam). All living beings are the members of a single world family,
on account of common spirituality. We are all children of that glorious One Supreme
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Consciousness (Amrtasya putrah), and the entire universe is a nest to live in (Vi'Svam
bhavati ekanidam. Rgveda). This idea of belonging to one whole family, eliminates the
possibility of sense of separateness or duality. which is root cause of fear, conflict
and hatred. (Dvitiydd vai bhayam bhavati). Feeling of unity, feeling of oneness
generates love and brotherhood and brings everlasting peace. That is the reason why
one of the Vedantic texts ask us to see one's own self in everything and everythign in
one's own self. Once this unity is realized, there is no sorrow, no grief, no delusion.
Peace prevails in the heart of every being (i$ Upa.6-7). Vedic culture tells us to love all
beings, by loving others we are loving ourselves, by hating others we are hating
outselves, because same divinity, same divine consciousness resides in every being
and in everything.

The concept of One Supreme Reality (God) behind all changing phenomena
gave birth to unity or harmony of all religious faith. Divine power is one, God is one, by
whatever name It may be called. It can be worshipped in several forms and various
ways, according to one's temparament and liking. The many names and forms of God
suit the multi-farious tastes of people and their different levels of spiritual evolution,
but the God is one inspite of many names and forms. This idea is basis for
worshipping various forms of God in Vedic culture. Itis the firm belief of every follower
of Vedic culture that, just as the rain water fallen from the sky ultimately reaches the
ocean, similarly, worship offered to any god, gods or goddesses, due to different
tastes, finally reaches the same One God or the Ultimate Reality (Foundations of
Hinduism, Dr. Y.S. Shastri. p.157). Similarly, Vedic culture considers that, different
religions are different paths to reach the same goal. Each faith or culture should be
understood, appreciated and discovered in its own context, not in comparison with
another religion. Every religion in essence preaches the same universal, eternal truth
in different manner. Therefore, the plurality of religion is only on the surface, at
spiritual core, there is essential unity behind all of them.

The concept of spiritual unity of all existence, led the Vedic culture to consider
welfare of all and happiness of all. Its daily prayer is, "May all be happy in this
universe, may all be free from inflictions, may all see auspicious things and may no
one suffer'. (Prayers. Dr. Y. S. Shastri. p. 72), the concepts of sharing, sacrifice
(yajhia), charity indicate the well-being of all. The cardinal virtues, such as non-
violence, truthfulness, non-stealing, non-acquisition, purity of mind and heart, self-
restraint, compassion, tolerence, honesty, fellow-feelings and so on are preached,
keeping in the mind the holostic attitude. (Manusmrti. X.63; Yogasutra. 11.30-32).
These virtues are universal in nature and can be practiced by one and all, irrespective
of religion, race, sex and creed for the creation of healthy, cultured and peaceful
society. Even the social structure of the Vedic culture shows its holistic approach and
it was aimed at welfare of all the members of society, providing social justice, proper
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opportunity to earn livelihood and shelter according to each individual skill and ability,
though, later on it took rigid turn, which is most unfortunate (Foundations of
Hinduism. pp.118-120).

Modern science, especially physics, is devoted to search of real nature of the
physical universe and talks about the underlying unity of the physical world. Surprisingly
enough, modern scientific discoveries are pointing to a holistic universe, where
matter, energy and consciousness are interconnected at a deeper and fundamental
level. They are connected together in one inseparable common background which
Vedic texts termed as Absolute Consciousness. Modern science has made
tremendous progress in all its branches. Many of the new discoveries made in
physics, biology and chemistry have totally geopardised the earlier notions about the
universe, the human body and the plant physiology. The old barriers separating mind
and matter, matter and energy, living and non-living, into strictly different categories
have fallen own. The ancient Vedic truth that everything is rooted in consciousness
and pervaded by consciousness is, slowly being recognized in different ways by
science through many kinds of experiments on the mute world of plants and so-called
non-living things like metals. Dr. Jagadish Chandra bose, the great Indian scientist,
conducted more than 321 experiments on metals and plants. He discovered that
metals which are supposed to be inanimate objects have life and behave like plants or
human muscles. Experimentally, he found that, metals become less sensitive, if
continuously used, but return to normal after a period of rest, he also found that,
curves of metals are similar to curves of human muscles when they are responding to
the effect of fatigue, stimulation, depression and to poisonous drugs. Metals have
feeling of sorrow and joy like plants and human beings. After several scientific
experiments on plants and metals (which he recorded), Dr. Bose came to the
conclusion that it is one consciousness everywhere, and it is active in living
organisms and dormant in the so-called non-living things. It is the same one
consciousness, which pulsates in living beings and as well in the metals (Holistic
Science and Vedanta, Swami Jitatmanand. Intro. p.5). His discovery established the
fact that all sciences are interdependent and lead to knowledge of unity.

The grand unification theory (GUT) proposed by Einstein and further confirmed
by the later discoveries of Abdul Kalam, Sheldon Glashaw and Steven Weinberg, are
pointing to a fundamental unity of all physical forces in the universe. The successful
experiments on Bell's Theorum by David Bohm and others have proved that universe
of ours is fundamentally interconnected and inseparable. In this connection, davind
Bohm, the famous British quantum physicist, observes that, ‘One is led to a new
notion of unbrokes wholeness, which denies the classical idea of analysibility of the
world into separately and independently existing parts. We have reversed the usual
classical action that independent “elementary parts' of the world are the fundamental
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reality and that various systems are nearly particular “contingent forms and
arrangements of those parts, rather we say that inseparable quantum
interconnectedness of the whole universe is the fundamental unity and relatively
independently behaving parts are merely particular and contingent forms within this
whole. The relativity and quantum theories have shattered the very foundations of the
old Newtonian mechnistic, material, causal and deterministic theories and have
shown that the world is an unbroken unity of an undivided wholeness' (Wholeness
and the implicit order. David Bohm. pp. 14-20). There is a growing conviction that, this
discovery of a fundamental interconnectedness of the universe withstand further
research. Physicist Fritjof Capra says, ‘| believe the fundamental unity and relatedness
of the universe and the intrinsic dynamic nature of its phenomena - the two basic
elements of modern physics will not be invalidated by future research' (Turning point.
F. Capra. P. 226).

Dr. Lincoln Barnett in his book titled “The universe and Dr. Einstein’, observes
that, “far from its august perspective, the entire universe is revealed as one elementary
field, in which each star, each atom, each wandering comet and slow wheeling galaxy
and flying electron, is seem to be, but ripple in the underlying space-time unity. And
s0, a profound simplicity supplants the surface of complexity of nature' (pp. 120-122).
Physicist John Wheeler speaks of the entire material universe as a “quantum foam'in
which every particle is linked with every other particle in the universe, what he calls as
“quantum interconnectedness' (Mysticism and new physics. Michael Talbot. p.120).

Dr. Gustaf Stromberg, the famous American astronomer talking aobut the origin
of the universe, states that, "We know nothing about the actual cause of the cosmic
explosion, the “big blow', which heralded a new era in cosmic history. We are led to
the conclusion that the energy emerged from another world then that described in the
science of physics. The only such world of which we have any knowledge and which
does not belong to physical world is the mental world, clearly manifested in our own
consciousness. We are therefore, justified in stating that beyond the physical world
of space and time, there is a mental world and that energy and matter have come into
existence by the action of a universal mind of infinite power' (Man, Mind and Universe.
pp. 19-25). Even great modern physicists like Erwin Schrodinger, Heisenberg, Max
Plank, David Bohm, Oppenheimer talk in those terms about nature of universe, which
is very similar to terminology of Vedic texts. Max Plank, father of quantum physics,
says that, "Consciousness - | regard as fundamental. | regard matter derived from
consciousness. We cannot get behind consciousness. Everything we talk about,
everything that we regard as existing, postulates consciousness' (Philosophical
aspects of modern science. E. M. Joad. p. 12). This consciousness, in the ultimate
analysis is one and Singular and there is no plurality in it, says Schrodinger (Holistic
science and Vedanta. p. 47).



8 Vidya Vol. |, No. 2, September 2005

Heisenberg's discovery of Uncertainty Principle has demolished earlier notion of
strict cause and effect relation in the world of subatomic particles. The steady state
universe so fondly cherished by Einstein, has today been replaced by an expanding
and contracting universe, which has its origin from “point of singularity' where time
and space cease to exist. Modern science is discovering that far below, the apparent
variations of space-time world of matter and energy, there lies deeper, fundamental
interconnectedness in our universe. Dr. Michael Talbot has tried to explain the unity
between matter, energy and consciousness. He writes, "Matter is condensed
energy, but is is condensed energy of consciousness' (Mysticism and New Physics.
p. 143).

Earlier, it was believed that brain is the seat of consciousness. It has specific
location. But successful experiments in neuro-physiology by Wilder Penfield, George
Wald and others have confirmed that the seat of consciousness is not in the brain, it
is one and located everywhere. This extra-physical brain or consciousness, works
through the brains of individual leaving organisms, according to discoveries of John
Eccles (Salient features of Hinduism, p. 32). All these discoveries of modern science
are projecting more and more picture of holistic universe, where each entity is
inseparably connected with whole universe, just as single wave is inseparably
connected with the whole ocean. This holistic approach of the science is not due to
influence of any philosophy or any religion, but by the impact of the results obtained
in their experiments. Increasing knowledge of both the microcosmic world of atoms
and nucleus and the macrocosmic world of blackholes have made physicists aware,
that they have to move deeper into the origins of the universe and still deeper into the
way of how consciousness is related to this universe.

Vedic Cuture and modern science both, uphold the unitary world-view. Science
talks about underlying unity of the physical world, whereas, Vedic culture speaks
about the essential unity of all existence. This unitary or holistic attitude of the Vedic
Culture and modern science will certainly make healthy and beneficial changes in the
attitude and outlook of an individual towards his fellow beings and entire animate and
inanimate environment. The individual will start realizing oneness with all, unity with
all. This feeling of unity will help to reduce or eliminate possible causes of conflict
between man and man, man and animals, man and the nature. Once, an individual
realizes that whatever he does, for or against others, he will be doing for or against
himself, because, he, together with all those other things are knit together as parts of
the same undivided universe. He will lose his agressive attitude against his fellow
beings and nature. His vision will be widened. Once this holistic attitude of the
universe is developed in a person, and he begins realizing it in his mind, thought and
action, which will lead to his inner transformation of broader perspective with love,
sympathy and feeling of equality towards all. This holistic view of the universe upheld
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by the Vedic culture and modern science, certainly helps generating greater
understanding and to establish world peace. As Rgveda says, “Come together, talk
together, act with one mind, common be your action and achievements, common be
your thoughts and intentions, common be the wishes of your heart, so, may there be
perfect union amongst you' (X. 191. 2-4).
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THE YAJNA-VICHAR OF GITA: A KEY TO
THE SOLUTION OF THE PROBLEM OF
WORLD-PEACE

B BY DR. Bhavana Trivedi
READER, DEPARTMENT OF PHILOSOPHY, GUJARAT UNIVERSITY

here there is harmony, there is peace.
Hence the lack of harmony inevitably
amounts to the lack of peace.

It Gita's opinion, the universe at large, is governed by
the principle of cosmic harmony called Id. Gita terms it as
I9 % ¥add. R.C. Gita - 3.16.

Since the principle prevails at the cosmic T level,
the individual being an intrinsic part of the same, he is
supposed to do the 34-3;1&-1 this T Wad. It is therefore
expected, that an individual also follows the same principle
by suitably adopting the same in his own personal life. That
is by doing the 37ad= of the I@ =% Waa= appropriately.

As long as an individual does this 37ad= of the I
TI% Uadq the harmony inevitably results, the echology is
inevitably maintained. An where the harmony is, peace is
bound to be.

But the very fact that we have gathered here to discuss
the various possibilities of world peace, is itself proof enough,
showing that peace is a pursuit or a goal, rather than an
experimental reality.

In the light of these observations, | have chosen to
distribute my paper into the following parts :

(1) The diagnosis of the causes of the problem of

world-peace in light of the wisdom contained in B.
Gita.

(@ The remedies suggested according to Gita.

| perceive the IATTTT of Gita as concept having three
dimensions, which, when meditated upon in light of Gita,
unfolds the following three-fold meanings :

(@ I - as an antidote for the desires and greed

(M & 9 of man.
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(b) T - as acosmic principle of transformation thro' the process of recycling.

() I - as acommon factor (thread-like) which permeates everything and
because of which everything is found to be interrelated or interconnected
like I wOWOT T |

The Id ™ concept of Gita focuses our attention on the interrelated and

interdependent nature! and relation between organism and environment - which

constitutes  gETeTOT,

This being the nature of TR, it is expected that we, the humans display
sensitivity, awarefulness and a thoughtful concern with understanding regarding the
well-fare and well-being of our fellow-beings in particular and environment in general.

This further implies that we, (the humans) refrain from such behaviour activities,
thoughts and speech? which would cause harm, pain or injury to our follow-beings
or to the environment® either mentally, physically or emotionally*.

Positively speaking we, (as humans) are expected to co-operate with the inbuilt
balance and harmony of echology. Because where there is harmony, there is peace.
The violation of harmony therefore results into the lack of peace.

It should be noted that environment is the natural surrounding in which the
people, the animals and plants live together. This TgTEROT environment has been
endowed to us wherein there is an inbuilt harmony and other. Man is not supposed
to disturb this inbuilt harmony of nature.

But unfortunately we humans are responsible for our thoughtless activities like
eg. Deforestation, which has resulted into soil erosion, which, in turn, has washed
away the soil and has further reduced the fertility of the soil.

The rapid decrease of the natural forest - cover from the coastal areas and
river banks are further responsible for bringing about the natural calamities like floods
and droughts. In hilly areas, it causes massive land-slides.

The trees naturally regulate the oxygen-carbon dioxide cycle of the atmosphere.
Due to the destruction of forests, the oxygen content of the air has decreased and
carbon-dioxide has increased. This is the major cause for air pollution and imbalance
in the ozone-layer.

We are faced therefore with another environmental problem : namely, global
warming.

All these can be stopped only if we stop cutting trees and plant new trees.

Forests are natural habitats of wild life also. Due to massive de-forestation,
wild animals are loosing their natural homes. As a result, many species are getting
extinct. Man is also slaughtering wild animals for his selfish motives like preparing
some animal products. For instance, whale fish is being killed for preparing a product
out of its meat. Elephants are being killed for ivory. Snakes and tigers are being
killed for their skin. Peacocks are being killed to obtain their feathers.
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Due to such reckless killing, many birds become extinct. Birds are useful as
they eat up the insects damaging the crops. Thus, both animal and bird hunting
is destroying the natural harmony of our environment.

Balance and order are very essential to have a calm and peaceful environment.
Then only the nature follows its routine law and does not show it sviolent side.

Since we as organism - form part of the whole environment, it is our concern
that we should try to protect and save the environment from the destructive hands
of mankind. Otherwise we might soon become extinct.

The factors responsible for creating disturbance in the cosmic harmony seem
to be two fold :

(1) Our wrong understanding regarding nature.

(2) Our wrong attitude to nature.

The former results into the wrong perception of nature; whereas the latter
amounts to the wrong interaction with nature, caused by our wrong attitude.

1. Our wrong understanding about nature can be summed up as the following :

That we are separate from nature - that we are superior to nature - that we
have a right to satisfy our endless desires and greed by exploring natural resources
- that nature is SIS / insentient.

The right understanding would be : that we, as organism form an inseparable
part and percel of the environment.

Organism and environment are interrelated and interdependent. The rule of life
is therefore that : if we protect TITaROT by maintaining an appropriately suitable
echo-friendly dTTdTaoT, we will also remain protected by TgTaToT. The difference
between dTATERYT and 9ATEROT should be clearly kept in mind.  [dTdTIXOT  is
created by us. Whereas UTa¥0T creates us.]

That we belong to mother Nature - hence our role is to live in harmony with
Nature - The source of W&id being 4% - the conscious principle THTd as $HR3TRE
being inseperable from $%T, is also sentient, is nature. It should be noted here
that unlike Sankhya darshan, who considers ‘;I’fi:c‘f as STEeA®T  according to
the vision of Gita, FH as $ARME is two-fold : (Tafaem) : (1) T or Sirawar
(2) 3T or 3rEET.A

2. Our Wrong attitude to nature can be summed up as the following : perceiving
it as ST€, We do not respect and love nature - We ill-treat, exploit, abuse and even
disregard nature - we are insensitive and harsh to nature - we approach nature with
a sense of superiority. It results into the tendency to rule over nature and to exploit
that same for satisfying our endless desires and greed.

The correction to these attitudes would be the following :

That we look upon nature Mother Nature, as $%%311%6 with a sense of belonging
to her, with love, respect and regard for Nature along with a sympathetic sensitive
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mind and a heart full of soft feelings for Nature with an awareness that Nature is
governed by 5T - the the cosmic Awareness and hence can not be ST=- and
that we the organisms are an inseparable parts and parcel of Nature.

Thus the right understanding coupled with the right attitude inevitably results
into the right action. Which, in turn refers to a three-level corrections on the part
of individual : intellectual level, emotional level and action level.

There is nothing called “waste' in the scheme of the working of the law of nature,
because nature works only by the principle of transformation thro' “recycling’ which
Gita terms as IF ¥ Wad. We, as organisms are expected only to follow this
I 9% Yad= by doing its 31‘121?17{6 [eg: The process of preparing organic manure
(TSTHaEITE) : which demonstrates a process of transformation thro' recycling).

But being totally oblivion to the wisdom of our own rich tradition of spiritual
culture of India, it is a pity and a shame that our so called educated elights,
intellectuals, scholars and economists today blindly imitate American economy
which is based on waste.

We, the thinkers of India should also be vigilant to see that mere talking about
or simply propagating the spiritual culture of India is not quite the same as practicing
it oneself. For, without practice, any amount of practicing or talking does not carry
any weight whatsoever.

Hence, we Indians need to get awakened from our spiritual slumber over those
fiery words of Swami Vivekanand : 3fafssa soa gmer auitseiera | "Arise, awake
and stop not till the goal is reached' In words of Upanished :

3fred Sed TATHeSe WRaAT |

References :
1A. Bhagvad Gita:
3: 10, 11, 12, 13, 14, 15, 16, 21
4: 23, 25, 28, 29, 30, 31, 32, 33, 37
10: 25
16: 1, 17, 21
17: 11, 12, 15, 24, 25, 27
18: 3,5, 70
1. If the soil is healthy, the plant is healthy. If the plant is healthy, the grain

is healthy. If the grain is healthy, the one who eats that grain namely man's
body is also healthy.

2.  For example : The root cause or the seed of the Mahabharat war lies in
Draupadi's insulting and sarcestic remark to Duryodhana : A child born of a
blind parent is also blind !"
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A few months back there was news itsm on local T.V. in Gujarat, A'bad, that
all of a sudden, thousand of fishes were found dead in Kankaria lake of
Ahmedabad. It was also discovered that in the process of emerging the idols
of sTRToTST during SNTOIITTT the waters were filled with such chemicals which
caused suffocation to death for the fishes living in that lake.

Itis for this reason that in Indian spiritual culture, the policy has been advocated
that : 3TTHAT UTAPHATT O¥ST 7 FATERA | That behaviour of other, which is
not acceptable to oneself, should not be practiced towards the others.

B. Gita : 7, 4, 5.

Bhagavad Gita : 3: 16

Bhagavad Gita : 3: 16, 21, 23
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The Ramayana of Valmiki, (First century
B.C.)1. the oldest work of ornate poetry in
Sanskrit Literature, Depicts a clear political
scene of its age. The Ramayana alludes to a fairly well-knit
administration and judicial set-up. No doubt, we have the
earliest picture of indian culture and civilisation in vedic
Literature, But the credit of presenting the first clear picture
of Aryan culture, complete almost in every detail belongs to
the Ramayana. It gives us a vivid picture of a countemporary
human society and details with regards to its various political
institutions. Dr. Ramashreya Sharma observed "In fect, for a
student of the history of postvedic Aryan institutions the
Ramayana is simply indispensable.'2 It will be observed from
the survey of Ramayana polity, how advanced and elaborate
the whole system of administration was in ancient india. The
Hindu Political institutions were based on very sound
principles.

There were many forms of government in india during the
Vedic period, such as Monarchy, oligarchy, and Republic; but
in course of time Monarchy succeeded in practically
surpassing all other forms of government. Dr. P. C. Dharma
opined for post-Vedic period. " The form government during the
Ramayana period was a limited monarchy. People believed
in a firm government by a constitutional monarch"3 The same
view is expressed by Dr. A. C. Mahajan, "Monarch is the only
form of government recognised by The Ramayana as
beneficent.”

The normal form of government in india, was
monarchical. dr. Beni Prasad shows the difference; "It was
different from that which flourished in Europe during the Roman
Empire.... The Hindu state rarely presented that high degree
of centralisation which is associated with the Roman Empire



16 Vidya Vol. |, No. 2, September 2005

and the Modern nation-states. But it had a centre whose main featurs demand
attention. This was the king.®> Ancient Hindus realised the necessity for a strong
king, and firmly believed in the Monarchical form of government.

Kings were hereditary as a rule. It was the rule for the eldest son - unless
he disqualified to succed, the approval of the Sabha was necessary before he could
be crowned. They had to be elected by the assembly, formally. After coronation they
claimed divinity and proclaimed inviolability. They were inviolable either by word or
action. Though the monarchs had to be elected by their people through their
representatives, the office of this monarch was deemed divine. Rulers of this period
had began also to assert their divinity. There are a number of passages in the
Ramayana which expressly state that a king was a divinity. It was generally believed
that no one should do anything which was against his interest. A king hslaughter
was considered a great sinner. The king was supposed to represent five Gods, he
was believed to adopt of their characteristics. He represents Agni - in his cruelty;
Indra - boldness and valour; Soma in kindness and gentleness; Varuna in execution;
Yama in compassion. Ascetics believed that Brahma endowed them with the
attributes of the Lokapalasa : Rule - Indra; Nourishmenth Varuna, charity - Kubera;
Justice - Yama. Kings were held in great esteem by sages.

Rama told Vali that kings are divine and could not be killed or injured.

"But yet, O best of Vanara, know

That king who rule the earth bestow

Furit of pure life and virtuous deed,

And lofty duty's hard-won meed,

Harm not thy lord the king; abstain

from act and word that cause him pain,

for kings are children of the skies

Who walk this earth in men's disguise,®

Ravana told Marica that a king represents five Gods.

Five are the Shapes that kings assume,

Of magesty, of grace, and gloom :

Like Indra now, or Agni, now

Like the dear Moon, with placid brow :

Like mighty Varnha now they show,

Now fierce as the who rules below.

O giant, morachs lofty-souled

Are king and gentle, stern and bold,

With gracious love their gifts dispense

And swiftly punish each offence.

Thus subjects should their rulers view
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With all respect and honour due."”

When Rama visited Dandakaranya, the ascetics told him that the king
represents one-fourth part of Indra.

“One fourth of Indra’'s essance, he

Preserves his realm from danger free.

Hence honoured by the world of right

The king enjoys each choice delight'8

Bhrata told Rama in citraklta that a king is a God.

"A King the world's opinion deems

A man; to me a God he seems,

Whose life is virtuous thoughts and deeds.

The lives of other men exceeds'.?

These passages make it clear that the notion of divinity appears in Ramayana.
There are some purposes for this notion.1®

(i) It is resorted to by the kings themselves to draw out absolute obidience
from their people.

(ii) It refers to the functional semblance between the kings and Lokapalas.
Functions of these divine elements are found in king's character. Kings exercise
the functions of five deities. Viz. of Agni, Indra, soma, yama and kubera. Nowhere
in the R&mayana the person of a king is held divine - (Ramayana-11/116/4) - nor does
the epic anywhere appear to subscribe to the opinion that the kings authority was
absolute. He is divine but the Dharma is still more so and to be respected by him.
The king has but a narrow and prefixed path to follow and could not be self willed.
The people always followed their kings. Therefore they expected to have an
exemplary conduct. If Rama disobeys his father, then people would start disobeying
their elders. The inviolability of the king vanished as soon as he left the path of
Dharma. An unrighteous king could be killed, dethroned, imprisoned or sent into
banishment. The sages, who otherwise regarded the king as worshipable; did not
hesitate to get him killed if he went amiss. Manu states" that the king who harasses
his subjects; loses his life, family and kingdom. King Vena, violeted Dharma was
killed by the Rsis. Epics and smrtis solemnly sanctions the killing of a king in certain
circumstances.!? The Ramayana echoes the idea that the Dharma and the king
maintained each other. In Nrgacarita of Uttara Kanda, it is mentioned that the king
was cursed by Rsis as he had not performed his duty.'® Dasaratha told Rama -

O Rama, by her arts enslaved,

| gave the boons kaikeyi craved,
unfit to reign, by her misled;

Be ruler in the father's astead.'*4

A king can be imprisoned if he acts unrightfull. He can be killed also. Lakémana
told Rama -
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“should Bharat, raised as king to sway

This noblest realm, his trust betray.

Nor for their sefty well provide,

Seduced by ill-suggesting pride,

Doubt not my vengeful hand shall kill

The crual wretch who counsels ill-

Kill him and all who lend him aid,

And the three worlds in league arrayed.®

It may be said here that the apparently inconsistent dicta about the divinity
of king and about his being liable to be desposed or even killed for evil deeds, are
delivered from two different standpoints. In maintaning the STATUS QUO about the
duties of Varnas and Asramas, in the progressive deterioration of Dharma in the
ages to come and wanted a strong king to preserve the social order. Therefore the
king was proclaimed to Divinity and absolute obedience from subject to his orders,
was demanded. But there was danger however of bad kings harassing the people
by misrule. Hence the kings were threatened with distruction and death.®

Ramayana established ideal Tr=rert Dr. Harry M. Buck writes, “Not only is Rama
a paradigm of the ideal man, a model of discriminating choice for those devoted
to him, the Ramayana is primarily a book of DHARMA. Whatever set forth by
Valmiki, Kamban or Tulsi Das, Rama upholds (dhr) all his relationships, acting
righteously to friends and foe alike. Hence, the Ramayana is a popular Dharma
Sastra in narrative form, setting forth the principles of righteous choice.'”

FOOTNOTES:

* The 17th inernational Ramayana Conference, Thammasat University, Bangkok
10200. Thailand.
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USE OF L.T. IN LANGUAGE TEACHING

B Dr. Jagdish S. Joshi
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nformation Technology is an outstanding

phenomenon that affects almost every aspect

of society. It has become part and parcel of
our daily life. My present paper intends to focus on the
use of Information technology in Language Teaching.

The word IT seems very familiar even to the children
of our age, but just before twenty years it was very
unfamiliar to us. IT is spread everywhere and has taken
control over human mind and heart. Every body is talking
about Information Super-highway, Multi-media, internet
etc. IT is related to almost every aspect of human life and
it can heavily affect our life style. The changes in IT are
rapid and extra-ordinary. Electrical and mechanical tools
like typewriter, calculator, or telephone etc. were used for
processing the information just before few years. These
tools exist separately and they are used separately. They
have their own functions and importance. But IT has
combined together all these devises now. They all work
collectively and small microchip of computer controls
their activities. IT has given unbelievable strength to these
tools. It does not mean that these tools improved
separately. But it means that the tools which were
separately existing and working like isolated islands, now
merged together just because of IT. Once the data of the
information is generated, in whatever form it is (text,
sound, picture, animation, or movie), it can be transformed
and presented in any other form. It can also be distributed
at various places.

We everyday listen the words like Information,
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Information Society, Knowledge Workers, Information Giants, and Information
Highways. They have become the part of our daily conversation but many of
us are confused about their meaning. These words are related to various
aspects of IT. IT broadly means Processing, Collection, Storage, Assimilations,
and broadcasting of information, and the tools or Medias used in these
activities. Research and Development is going on in the field of IT and the
tools and Medias used in IT are being improved everyday. The tools or Medias
used in IT are audio devices, video devices, satellite, phones, multimedia,
computer, internet, networks etc. These tools are enormously used in
combination or separately in various fields for great results. When IT is used
almost in every field to get desired results, why the field of language teaching
should leg behind. It must be used in teaching language.

When we are talking about the use of IT in language teaching, we are
not concerned with the teaching of mother tongue but we are concerned with
teaching of language other than mother tongue. There are various methods of
teaching language. Plenty of methods and theories available but almost all
suggest in one or the other ways that the skills of Listening, Speaking,
Reading, and Writing must be improved to learn language. Let us see the use
of IT in language teaching for improving these skills. The following are the tools
of IT that can be used for language teaching :

Audio

Video

Phone
Tele—Conferences
Video-Conferences
Multimedia

Internet
Chatting-Groups
WAWW

E-mail

E-Learning

Talking Dictionaries
Research and Development
Student Data-Storage

Comparisons and Planning
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Teaching with entertainment
Virtual reality

Audio and Video :

There are various devices of audio and video like : radio, Tape Recorder,
Cassette, Audio-CD, VCR, VCP, Video-CD, DVD, and Television etc. These
devises are very useful in learning the skills of listening and speaking. These
are the basic and most important skills of language. If you want to learn
correct pronunciation of language, you can listen the pre-recorded cassettes
which are easily available in the market. Only listening is not so useful you
have to see their body language also, video devices are useful in this matter.
It is very easy to use audio and video devises for developing listening skills.
When a teacher himself is not a native speaker of particular language, mother
tongue pools affects his speech. Moreover, we cannot expect perfect
pronunciation from him. In addition, it is very difficult and costly to seek
guidance of a native speaker. We may get their video cassettes. We can use
audio and video devices at our own time. It can be used to practice speaking
also. You can record your voice and then listen it so that you can make out
your mistakes after comparing your pronunciation with that of native speakers.
Television is one of the most powerful media of teaching language. We can
easily differentiate the present level of Hindi language with that of past in
Guijarat state. It is because of the spread of T.V. the people living in rural areas
are able to communicate their ideas in Hindi language.

Phone and Tele—Conferences :

This can be used effectively in language teaching. We can broadcast live
teaching on television and some hot-line phone numbers are given to the
students. Students may be at different geographical places and they all can
see the programme. If they have any doubts or query they can ask through
phone and faculty will reply it on television. It is very effective in distance
learning also. It is practiced by IGNOU and BAQOU.

Video-Conferences :

This can be used effectively in language teaching. Teachers and Students
may be at different geographical places but they can see each-
-other and interact. There is communication between them just like sitting
nearby. If they have any doubts or query they can ask and faculty will reply it.
Computers with web cameras and internet connections are used in this and
you can have the experience of live teaching. This will reduce the cost also.
This can be implemented in Tribal areas or where people are scattered in
remote areas.
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Multimedia :

We are talking about the use of one or two Medias till now, but
now we have a concept of using various Medias simultaneously. We can
use pictures, graphs, tables, audio and video clips, texts etc.
simultaneously. It is possible only with the help of computers, the heart
of Information Technology. Varied and detailed information can be given
to the students from one platform.

Internet,Chating-Groups, world wide web, and E-mail:

Suppose while teaching or learning you may come across difficult
problem and you are not able to find out a solution, what will you do?
You may consult your senior teacher or some expert near by and if he
is not able to satisfy you, what will you do? Confused. Internet can help
you here. Put your problem on the net and people and experts from the
world will help you on the World Wide Web. You can consult experts
from the world. Some times you just know them by names or fame only
and on the net you can interact with them. You can use E-mail for quick
responses. There are various schemes and groups going on internet that
can help you. One of such scheme is ELTecs( English Language Teaching
Electronics Contact Scheme). You can be a member of such groups and
get the benefits. There are live Chat-Groups on different subjects. You
may form or join some group and interact with the people world wide.
There are many URLs and World Wide Websites which can give you
enormous knowledge and guidance on language teaching.
E-Learning(Online) :

Online learning is a new concept and getting warm welcome. Many
institutes are offering online teaching and courses. You are taught online
on the computers by experts. The teacher may be in London and student
may be in Ahmedabad. So that student can be benefited by the styles
and techniques of the world. Institutes like The British Council are offering
such courses.

Talking Dictionaries :

The use of traditional dictionaries can give you the meaning of a
word and some good dictionaries can give you the phonetic transcription
of the word also. But it is not very easy to pronounce the word correctly
with the use of texts only. Sometimes it happens that you know the
correct phonetic transcription of the word than also you are not able to
pronounc it clearly. This problem is overcome by IT. There are talking
dictionaries. They talk to you. They pronounce the word of your choice
correctly. This is a ready made software. You can use it through computers.
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Research and Development, Comparisons, and Teaching with
entertainment:

Research and development is easy with the use of IT. You do not have
to refer different volumes; you can get the reference at the same place with e-
books and CD ROMs. You can store the data of the students and use it for
better performance or comparisons. The most important thing is that you can
teach your students with entertainment. You have innumerable video and audio
clips, animations, graphics and pictures on computer and internet. You can
use them to teach with entertainment.

Virtual reality

The last but not the least use of IT, | am going to talk about is use of
virtual reality in classrooms. One of the traditional methods of language
teaching is that you give some situation to the student and ask him to react
or behave in a particular way. Suppose you ask him to imagine that he is at
airport. When you are using virtual reality in classrooms you do not have to ask
him to imagine. You can show him that he is at airport. There are digital
screens, projectors, hidden microphones, speakers and advanced IT tools in
your classrooms. They will create virtual reality. Your student will experience,
see and feel aeroplanes landing, passenger activities and reception etc just
like he is standing at air port. He will hear the roaring sound of airport and
everything just like airport. The virtual receptionist will ask him or the booking
clerk or the passport officer will enquire. He can communicate there. You may
give him the atmosphere of garden, restaurants or even of some foreign
countries. You do not have to ask him to imagine. He just has to react and
you have to teach him. It is complain of many teachers that it is difficult to
teach spoken language with out proper atmosphere or we do not get proper
atmosphere here. IT has solved that problem also.

These are various effective tools and medias of IT which we can use to
teach language. If they are used effectively, we can get great results. Here, |
want to make it clear that black board, chalk, duster, pen, and paper may be
replaced with IT but teacher cannot be replaced with IT. IT can help teacher
teaching effectively.
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ndia has declared its intention to achieve the status

of a ‘Super Power’ of the world during the next two

decades. To pursue such a goal the country is
opening up all its sectors like industry, agriculture, health,
education, entertainment and several other services to the
entire world. Under such a dynamic situation, the Indian
society cannot remain unaffected from the positive as well as
negative impact of these changes. There is a considerable
difference of opinion among the experts regarding the direction
and magnitude of the impact of the new liberalisation policy
on the welfare of a common man.

Globalisation- Concept and Concern

The term ‘globalisation’ has been more commonly used
during the last two decades. In India the term assumed
greater importance around the year 1991, when the country
had to initiate economic reforms to come out of the severe
problems relating to the balance of payments. India had to
borrow money from the IMF and the World Bank for which it
also had to give assurance that it will take necessary policy
measures to restructure the economy. Thus, the reform
measures undertaken by the nation coincided with the wave
of globalisation, which had already begun at the international

*  Key paper presented at Prof. A.R. Shah Symposium, held
during the 12th Gujarat Sociology Conference at Sociology
Department, S.L.U. Arts and H.P. Takore Commerce
College for Women, Ahmedabad, February 26-27, 2005.

** | am highly thankful to Dr. Chandrika Raval and Dr. Shailaja
Dhruv who inspired me to write and present my views on
the present topic.
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level around mid-eighties. However, several social scientists were against this policy
because, in their opinion the globalisation not only creates various socioeconomic
problems but the nation loses its sovereignty in the long-run. (Vivekananda, 2003).
On the other hand, those who have complete faith in the market economy and
economic freedom believe, that globalisation is the best(effective and efficient) and
simplest policy to achieve high economic growth, and reduce poverty. Of course,
to take the greater advantage of globalisation, other consistent policies like,
domestic liberalisation privatisation, restructuring of public sectors and finances etc.
need to be implemented simultaneously. However, the third group of social scientists
believes, that we can get positive results of globalisation only when the rate and
degree of globalisation are optimum and the sequencing of other domestic policies
is properly done, otherwise the cure may turnout to be worse than the disease !
(V.S. Vyas, 2002).

Now, the question which arises in the above context is, what do we exactly
mean by the term ‘globalisation’? How the degree of globalisation, which varies
from country to country, can be measured ? What kind of socioeconomic impacts
can be and are being created through this process ? And more importantly how
would it really change the life and the level of living of a common man in the Indian
Society ? There are competing views on the above issues and it is not possible
to address all of them in detail in this paper. Hence we will discuss only a few
of the above issues in brief.

It goes without saying that almost all economic consequences of the
government policies have a causal link with the social consequences and vice versa.
Hence we need to analyse the impact of globalisation with this broader perspective.
In Section 1l we propose to present the generally accepted definition of globalisation
and its potential role in India. Section Ill then presents the post-globalisation
scenario, in terms of change in the socioeconomic welfare measured through various
indicators like poverty, rate, employment / unemployment rate, Human Development
Index (HDI) and so on. Section 1V is devoted to a brief discussion on various threats
posed by the globalisation policy. Section V finally gives the concluding remarks.

I
Policy Measures, Progress and Potential Impact of Globalisation

We may understand globalisation as a policy as well as a process. All the
policies leading to free trade of goods, service, labour, capital entrepreneur and other
natural resources come under the globalisation policy and the actual implementation
and working of these policies in a dynamic situation, resulting into some tangible
as well as non-tangible benefits to different sectors of a nation is termed as the
process of globalisation. The process could be long in some countries as the
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prevailing hindrances and restrictions on free movement of the above mentioned
items could be reduced only gradually, so as to avoid some undesirable
consequences on different sections of the society. Those countries where the
government intervention has remained less to begin with, find it easier to adjust and
the process and progress of globalisation is efficient there. Nevertheless, large
number of countries participate in this process at their own pace, and the whole
world is perceived to be a ‘global village’, where the geographical boundaries, race,
language, and religion do not restrict the movement of commodities, services and
people.

Historical Perspective

Globalisation as mentioned earlier can be achieved through free international
trade and business. From classical economists like Adam smith and Ricardo to
a modern economist like Jagdish Bhagwati, various theories are developed to show
that free trade at a sub-national, as well as international level, shows a direct
relationship with the economic & social welfare of the people. (World Development
Report, 2001).There are many alternative strategies of development out of which the
nation has to make a choice considering various factors. But according to a large
number of economists, the one involving free mobility of men, material and factors
of production is the most efficient ones. Not only it increases the total volume of
the production of goods and services but it also raises basic welfare of the masses
which can be roughly measured through some indexes, like the Human Development
Index(HDI) (Human Development Report, 2001).

As mentioned earlier, the globalisation policy can be more effective and
meaningful if the country also simultaneously implements the policies like domestic
liberalisation and privatisation. It is important to note that India is implementing such
policies in a phased manner.

History reveals that after the Second World War, different countries had tried
to restrict the trade by using different tariff and non-tariff barriers. The bilateral trade
was commonly followed and the developed nations did try to take advantage of it
while dealing with the less developed nations. Moreover, some of the first world
countries had tacit understanding among them due to which the trade grew
considerably between them and the economic development of these countries did
not suffer in a major way. Whereas the standard of living of people in the Less
Developed Countries (LDCs) still remained quite low and the poverty rate remained
quite high. This was partly because some of them followed large number of
guantitative and qualitative trade restrictions, but the second important reason was
that their bilateral trade agreements with the developed nations did not yield
significant benefits to them due to unfavourable terms of trade.

Evidently the developed nations were not so much bothered about the
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conditions of LDCs. However, after 1980, the countries like Japan, China, Taiwan,
and Hong Kong, etc., emerged as powerful nations, both in terms of their economic
growth, export performance and production of variety of ‘quality’ goods. This brought
about significant changes in the structure of exports and imports of the developed
world. The countries like U.S., which was flooded with Japanese cars, cassette
players and cameras also felt the need to unite with other nations and ensure the
rule based functioning of the international trade activities. Moreover the need for
Intellectual Property Rights(IPRs) was also felt by the developed nations like the
USA. For this purpose WTO (World Trade Organisation) was founded in 1995 and
the agreement was signed by more than hundred nations. India also became a
member of the WTO in 1995 along with other countries of the world.

As pointed out earlier, India had already started its reform since 1991, after
which it consistently reduced its import tariff rates every year, encouraged Foreign
Direct Investment (FDI), and offered other incentives to the foreign multinationals to
come to India and invest capital. Thus when WTO was formed India had already
started globalising.

Indicators Of Globalisation

There are many indicators to show that the Indian economy is being globalised
rapidly. For example, before 1991 the highest custom tariff rate in India was as
high as 300%, which reduced to 20% by the year 2004-05 and further reduced by
a few percentage points in the subsequent year. (The Central Budget — 2004-05
and 2005-06). Similarly, the quantitative restrictions prevailing on about 5000 items
of imports were either eliminated or reduced in several cases. By 2003-04 we had
completely removed the restrictions on about 3600 items and on remaining 1400
items restrictions were reduced considerably. This in our opinion is a significant
leap toward globalisation.

It is also important to note that before economic reforms policy in India, the
share of international trade (both exports plus imports) in GDP was hardly 14%,
which increased to about 25% by the year 2003-04. Moreover, around 1991, the
amount of Foreign Direct Investment (FDI) IN India was only worth 3.51 billion dollars,
which increased to about 161.34 billion by the year 2002. Thus the average annual
growth of FDI was about 42% p.a. during 1991-02.(Subramaniam, 2004).

The qualitative measures also tell us the same story. India has opened up
its entire media like TV, Newspapers, cinema and internet for other nations and it
has also entered the international markets in these respects. Further, India has
also started becoming the member of various Regional Trading Blocks(RTBs) by
signing the trade contracts with the countries like China, Singapore, Malaysia and
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Japan. Thus, there is a clear-cut enhancement in the degree and span of
globalisation in India and there is no question of backtracking from this commitment.
In fact, not complying with the commitment would put India’s credibility at stake.
What is needed is to move further in the direction of liberalisation and get maximum
gains out of the policy and at the same time mitigating the negative impact of this
policy through conscious and rational efforts. Moreover reverting back to the past
policy of trade restrictions may also negatively affect the availability of foreign aid
to us in future.

However, according to some pessimists, globalisation implies going back
to imperialism and exploitative capitalism, which have no ‘human face’
(Hensman,2004). They suffer from a fear that, in future some East-India Company
will establish again in India and rule the country. But this in my opinion is an extreme
view. In fact, majority of the economists do agree that globalisation is desirable
and must for enhancing the social and economic development.

We may also add here that there are some other social aspects of globalisation
also, which are important and appreciable. For instance, there are global concerns
regarding protection of human rights; female empowerment and equality;
environmental protection; corruption in the economy and so on. In the post-globalised
era, specific issues relating to these aspects are discussed and taken up for actions
at an international level. This helps to sensitise the general public, politicians and
policy makers of countries about the human rights and environment, which in turn
can be advantageous to the marginalised groups of the society.

We may also note in passing, that some over-optimistic and over
enthusiastic economists believe, that the pace and degree of globalisation in India
is much less than desirable. This in my opinion is not true. This group needs to
be reminded, that along with several benefits, the process of globalisation also
creates certain imbalances in the economy which pose problems and threats before
the policy makers and they have to be handled with a great care, prudence and
patience. The political party implementing reform generally faces a lot of opposition
from certain groups of the society and polity.

Changes in the past practices & policies which may amount to ignoring the
vested interest groups is a major challenge which a country like ours faces and
hence it has to move slowly, so that costs on certain interest groups are minimised
and the benefits of the larger population are simultaneously maximised.

Moreover, the developing economies have to give tough and continuous fight
against the first world countries on several issues. This has to be done with a clear-
cut strategy, prudent calculations and enormous care, as bargaining with powerful
nations is not an easy job. Naturally all those nations who are participating in the
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international trade would have a tendency to maximise their own gains and exploit
the powerless countries. This implies that the magnitude of benefit from globalisation
depends on the adaptability as well as bargaining power of the nation, which in turn
is determined by the resource endowment and level of education & skills of its
people.

However, the major advantage of globalisation is that, it is possible for us to
import variety of commodities of a high quality at the lower prices. We can curb
the practices like black marketing and artificial scarcity through increase in our
imports. Moreover, the domestic producers are also encouraged to produce the
goods at a lower cost and of a better quality, with a view to competing with the
global suppliers. The evidences suggest that this has raised efficiency and efficacy
of the productive system among many countries including India. In other words the
total factor productivity increases during the reform, causing higher rate of growth
of the economy (Dholakia Bakul, 2001).

Similarly, the Foreign Direct Investment brought by the multinationals brings
with it the new technology and management skills. The infrastructural facilities like
telephone, roads, ports etc., which are highly capital intensive in nature, can be
easily enhanced through foreign Capital. It may be argued by an amateur economist
that, the multinationals takeaway the fat profits and dividends to their own countries
and thereby immiserize the countries where they get located. But it needs to be
understood that they take away only profits. Rewards to other factors of production
namely, rent, interest and wages are largely earned by the local citizens of the
country. Moreover, the MNCs do create quality employment and use domestic labour,
land and other natural resources by using new managerial techniques. Secondly,
they do not take away the entire amount of profits, because they have to pay the
tax and are also encouraged to reinvest the profits for further expansion. In fact,
some studies on MNCs have shown that these companies are generally conscious
about the ‘Gender Balance’ and provide equal opportunities to both men and women
(see, Hensman, 2004). Thus, the role of foreign capital certainly appears to be
positive for women employment and empowerment.

We may mention here, that globalisation also means free movement of the
human beings across different countries. But the developed nations have not
changed their attitude in this regard. They still want the restrictions on the
immigration of people to their countries. For instance in order to work / study in
USA, people have to obtain H-1 visa, F-1 visa etc. and the quantum for this is fixed
for a year. Similarly, for migrating to UK or Canada or Australia etc. some quotas
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are fixed. From economic and social perspective such restrictions are unjustified
and against the principles of free trade. At various ministerial conferences of the
WTO, the developing countries have raised this issue with a loud, clear noise and
vigour. They have also highlighted some other practices, which are inconsistent with
the WTO principles. We may also note happily that in all such respects, India is
taking a proactive stand. (Sahni and Kale, 2004). As we will see in the next section,
the country like India has indeed benefited from multilateral trade in terms of
socioeconomic welfare, which is evident from the improvement in the values of certain
indicators during the post-liberalised era.

"
Impact of Globalisation on Poverty, Employment and HDI

The parameters such as poverty rate and unemployment are inversely and
substantially related with the degree of globalisation. (V.S. Vyas, 2002). Let us talk
about the poverty first. The definition of poverty is different in different countries.
But for a country like India, the concept of absolute poverty is more relevant and
hence generally used for measuring the basic welfare of the people. According to
an Indian definition, a person who cannot afford to consume even 2200-2400 calories
per day due to his inadequate income can be considered as living below the poverty
line. Using this concept, it was estimated that in India, around 1983, 44.48% of
people were living below the poverty line. By the year 1991 this rate declined to
35.97% and since then further declined to 29% by the year 2000. But what is
interesting to mention is that between 1983 and 1991 the absolute number of poor
fell only by 26 lakhs, where as during the post reform period of 1991-2000, fall
in the number of poor was to the tune of 6 crore and 26 lakhs !! The state-wise data
on poverty also evince that in almost all the states the poverty rate among urban
and rural areas declined considerably, during the reform period. (Tablel).

It is also worth pointing out that, due to liberalisation policy, we could import
larger quantity and variety of pulses from abroad, which is a major source of proteins
for millions of Indians. As is known, protein is crucial for good health and efficiency.
Unfortunately, in India, the production of pulses had stagnated for many years due
to which their prices were continuously rising. But due to foreign exchange shortage,
we could import only limited quantity of pulses. For example, around 1991 we could
import the pulses worth Rs.335 crore only. But the figures increased to Rs.3165
crore and Rs.2563 crore for the years 2001 and 2002 respectively.(Sathe and
Agrawal, 2004).
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Table 1: Poverty Rate Among States (in %)

States 1993-94 1999-2000
Rural Urban Rural Urban

Andhra Pradesh 15.9 38.3 111 26.6
Assam 45.0 07.7 40.0 07.5
Bihar 58.2 345 44.3 329
Gujarat 22.2 27.9 13.2 15.6
Haryana 28.0 16.4 08.3 10.0
Himachal Pradesh 30.3 09.2 07.9 04.6
Karnataka 29.9 40.1 17.4 25.3
Kerala 25.8 24.6 09.4 20.3
Madhya Pradesh 40.8 48.4 371 384
Maharashtra 37.9 35.2 23.7 26.8
Orissa 49.7 41.6 48.0 42.8
Punjab 12.0 114 06.4 05.8
Rajasthan 26.5 30.5 13.7 19.9
Tamil Nadu 325 39.8 20.6 221
Uttar Pradesh 42.3 35.4 31.2 30.9
West Bengal 40.8 224 319 14.9
All India 37.3 324 271 23.6

Note : Poverty Line : 1993-94: Rs.211.30 for Rural and 274.80 for Urban
1999-00: Rs.335.46 for Rural and Rs.451.19 for Urban

Source: a) Planning Commission, Gol

b) Angus Deton, EPW, January 25-31, 2003

This illustrates how through our increased export-earnings, we are able to provide
necessary goods, to a common man, at reasonable prices. As per the new concept
adopted by the Indian economists in the recent years, ‘self sufficiency’, does not
necessarily mean that a country has to ‘produce’ all goods and services needed
by its nationals. It is redefined to mean that a country should earn good enough
foreign exchange through exports to be capable of ‘buying’ large variety and quantity
of goods/services, which its people want. (Economic Survey,1991-92). It is
interesting to point out that just before 1991, we were able to purchase 54% of our
imports out of our export earnings, but the figure increased to 76% by 2002 (Virmani,
2003). This indeed is a substantial leap towards the ‘self-sufficiency.’

Another major indicator, which can reflect the results of globalisation is
employment. We know that ‘a priorily’, poverty and employment are inversely
related. Hence, one of the important objectives of liberalisation has to be to increase
the employment rate. The National Sample Survey Organisation (NSSO) has
published the statistics on employment and unemployment for the years 1998 and
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2000-01, which are revealing. They suggest that even if we use the most conservative
(strict) definition of unemployment, the incidence of unemployment shows decline
in both the rural and urban areas (Table 2).

Table 2: Unemployment Statistics As per NSSO (per 1000 people)

Area Year
1998 2000-01

Rural

Male 24 16
Female 20 16
Urban

Male 53 42
Female 81 38

Source: Economic Times, 22" March, 2003.

What is important to point out is, that due to economic reform, not only
employment has increased but the average daily earnings per labour also shows
rise among different sectors, which implies that the labour productivity has enhanced
during the reform years (Table 3). Even the constant price figures which are
calculated by removing the impact of inflation also tells the same story.
(Table-3)

Table 3: Average Wage Rate During 1993-2000
1993-94 1999-2000  1993-94 1999-2000

Sector (in Rs., Current Prices) (in Rs., Constant Prices)
Agriculture 19.34 36.22 19.34 22.39
Manufacturing 31.94 65.22 31.93 38.17
Services 28.50 53.39 28.50 32.75
All Sectors 21.64 4251 21.64 25.73

Source: (a) NSSO and (b) Bhalla and Hazell, EPW, August 16, 2003.

Similarly, other indicators of employment and productivity also indicate the
happy trend. For instance, the average days of work per year in factories have
increased and the average number of strikes and lock-outs per year has declined
during the liberalisation period (Nagraj, 2004). We must of course note that majority
of the new jobs are created in the unorganised sector. This is not surprising because,
in India, the labour laws applicable to organised sectors badly need rationalisation,
as majority of them are inconsistent with the new economic policy reforms. (Nagrayj,
2004). Because of the job security on one hand and other legal payment of benefits
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like Pension, Provident Fund, Gratuity, etc. on the other, ironically, the cost of labour
in a labour abundant country like India, has become very high and productivity has
remained low. It is due to this reason that the policy makers in the recent period
have shifted their emphasis from ‘job security’ to ‘Income security’. This is very
much needed because, if a country like India has to compete with the countries
like China, Taiwan, Malaysia, etc., it has to necessarily produce the better quality
goods at cheaper cost. The labour laws should not prove to be a hindrance to the
efficiency and productivity of the economic system. This is also acknowledged very
well by the second labour commission of India. (Nagraj,2004). There is a genuine
fear that if the real wages of the workers become high and increase continuously,
several Indian industries may probably relocate in some other countries, where labour
is productive but cheap. This has happened in many countries. (Hensman, 2004).
It is widely believed that simplification and rationalisation of labour laws in India will
go a long way to increase the overall economic growth through increase in industrial
out put in general and exports in particular.

Let us also see how the globalisation has enhanced the employment
opportunities in the computer and IT related services for young talented Indians.
Especially a large number of jobs have been created through Business Process
Outsourcing (BPO). lItis estimated that around 1986-87 only 6800 IT workers were
there in India, but by the year 2002-03 its number increased to about 6.50 lakh.
Thus due to liberalised markets, the quality of these jobs has also increased leading
to higher value addition in this sector. For instance in 1994 we were generating
the income of Rs.5450 crore from IT sector, but the amount in the year 2003 was
as high as Rs.80,000 crore — a big quantum jump. (Basant Rakesh, 2004).

But it is necessary to recognise that ultimately the capacity to generate
benefits from liberalisation greatly depends on the level and quality of education of
the people adopting it. What we find is that the current situation in India is little
disappointing on this front. We badly need to increase both the quantity as well
as quality of our education infrastructure. (Sahni and Kale, 2004). \We can observe
from Table 4 that the number of both males and females getting higher education
has increased over the years and that also among both rural as well as urban areas.
Presently for the population of about 110 crore we have 290 universities and 13,150
colleges providing education to 88 lakh students. About 4.27 lakh teachers teach
in these organisations, which is a large network in absolute sense. However, in
terms of percentage of population, only 8% get the benefit of higher education in
India. (Sahni and Kale, 2004). In other words, compared to the demand, there is
a tremendous shortage of institutions providing higher learning in India. For example
in Gujarat, about 44,000 people wanted to get admission in B.Ed. Colleges, out
of which only 6,500 could be given admission. Similarly, out of 79,000 students
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seeking admission in engineering colleges only 31,000 could be accommodated.
(Table 4).

Table 4 : Student Population Ratio in Education

Age / Sex Rural Urban

1993-94 1999-2000 1993-94 1999-2000
5-9
Female 561 631 801 810
Male 670 707 841 838
10 - 14
Female 546 635 812 821
Male 743 777 866 873
15 - 19
Female 190 258 490 517
Male 368 413 559 585
20 - 24
Female 19 29 122 158
Male 80 86 205 218

(b) K. Sundaram : EPW, March 17, 2001.

Several of them had to take admission in those branches of engineering in
which they were hardly interested. Even at a national level, we find that out of about
1,50,000 applicants for Indian Institute of Managements (lIMs) hardly 1,400 could
get the admission. Globalisation can certainly help us to mitigate these shortages.
But what is needed is to improve the quality of our existing universities and other
institutions of higher learning. This is because, India is planning to open up its higher
education sector to the world under the WTO agreement implying that the existing
institutions are going to face tough competition from the foreign universities and
institutes of higher education.

Due to globalisation the universities will become universal in true sense of the
term and under the Mode |, Il and 1l of the GATS (General Agreement in Trade and
Services) education will become a traded good. As mentioned earlier, this would
enable several people to study further who are not finding any place in colleges or
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universities due to limited availability of seats in different disciplines. Thus the
existing supply deficiency can be easily reduced through free trade in educational
services. Fortunately, during last few years, the growth of computers and internet
in India is just phenomenal through which ‘Distance Education’ can be provided to
both urban and rural/remote areas. Some foreign universities have also started
offering various courses through the internet. But as already mentioned, these
opportunities will bring with them some challenges also. For instance, we will be
required to introduce appropriate internet laws, will have to have internet police to
deal with the internet crimes and a regulatory mechanism to tackle the e-commerce,
e-banking and so on. If we fail to do this, the society will face severe consequences.
Especially the deterioration in the character and value system of the young
generation could be considered as the biggest disadvantage of all.

Having talked about the impact of globalisation on the poverty and employment,
let us look at its impact on the other basic aspects of well- being. We can use
an index called Human Development Index (HDI) developed by United Nations
Development Programme (UNDP) to measure these aspects. Increase in the HDI
value indicates improvement in the basic welfare of the poor people in terms of health,
availability of drinking water/sanitation, access to basic education and
livelihood.

For India the Planning Commission has come up with the state wise estimates
of HDI calculated by using such indicators. Table 5 presents these estimates for
the major states for the benchmark years of 1981, 1991 and 2001. They have used
three major components relating to education, health and per capita income (National
Human Development Report, 2002). We can see from Table 5 that HDI for all the
states has improved over the successive years. The rate of improvement appears
to be much larger during 1999-01 compared to 1981-91. Thus, the fear that the
poor may become poorer after liberalisation has proved to be totally misplaced. In
fact, a hypothesis has been successfully tested recently, that the growth oriented
policies and efforts as advocated by various economists have faster and positive
impact on HDI compared to the leftist policies calling for direct intervention of the
government in the form of social expenditure on health and education. (Dholakia
Ravindra, 2003). The Indian data and experience appear to support this hypothesis.
Thus, the globalisation cannot be discouraged on the ground of its likely negative
impact on the poor. In fact it needs to be encouraged on the same ground as
suggested by some studies.
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Table 5: Trend in Human Development Index

States 1981 1991 2001
Andhra Pradesh 0.298 0.377 0.416
Assam 0.872 0.348 0.386
Bihar 0.237 0.308 0.367
Gujarat 0.360 0.431 0.479
Haryana 0.360 0.443 0.509
Karnataka 0.346 0.412 0.478
Kerala 0.590 0.591 0.638
Madhya Pradesh 0.245 0.328 0.394
Maharashtra 0.363 0.452 0.523
Orissa 0.267 0.345 0.404
Punjab 0.411 0.475 0.537
Rajasthan 0.256 0.347 0.424
Tamil Nadu 0.343 0.466 0.531
Uttar Pradesh 0.255 0.314 0.388
West Bengal 0.305 0.404 0.472
All India 0.302 0.381 0.472

Source : National Human Development Report 2001, Planning Commission,
Government of India, March 2002.

But let us also remember here, that the whole process of globalisation
demands the time, talent, capability and commitment of the large majority of the
Indian nationals for process is not at all smooth and many challenges have to be
faced during the time when the nation is under going the structural changes. We
have tried to give a brief idea about such threats in the following section.

v
Challenges of Globalisation

It is a general rule of any business, enterprise or adventure, that opportunities
bring with them several challenges. This is true for the strategy of globalisation also.
Though, the international trade generates larger benefits for all the trading partners,
the magnitude of the benefits accruing to a nation greatly depends on the economic
power, political strength and bargaining skills of the participants. It was observed
at the different ministerial conferences of WTO that the rich/industrial nations push
their agenda through different regulatory bodies and come up with such suggestions,
which are disadvantageous for the LDCs. It may be mentioned that even in the
regime of bilateral trade system, which prevailed before the formation of WTO, these
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problems were very much existent. A more powerful country tended to exploit the
less powerful one. However, the advantage under the WTO regime is, that it being
a multilateral trading system, provide better opportunities to the LDCs to unite and
increase their bargaining strength. A joint negotiation is likely to be far more effective
than the two party negotiations. This is quite important because for maximising their
gains, the first world countries invariably try to restrict the LDC’s exports of goods
and services by creating pressures to incorporate all sorts of regulations in the
agreements relating to environmental standards, labour standards, human rights and
so on. Moreover, they put emphasis on the free flow of goods/service/capital, but
when it comes to free movement of labour they are not agreeable, which is quite
unfair. Similarly, they give large amount of subsidies to their own farmers but want
LDCs to reduce the farmers’ subsidy. It is interesting to mention however, that the
LDCs have united on various fronts and have started giving tough fights against the
clever strategies and cunning moves of the rich nations so that the former can prevent
their exploitation and immiserisation.

Another area where a country like India will have to work hard is the issue
of patent rights or Intellectual Property Rights.(IPRs). which can be protected under
the WTO agreement. The industries and organisations of the first world countries
are generally aware and conscious about these rights and they make it a point to
promptly patent their new products resulting out of their research/creative efforts.
We do lack both the awareness and initiatives in this direction. A country like India
has a rich heritage of Ayurvedic knowledge, and knowledge of astronomy and
astrology. In order to protect our rights on these things we will have to document
and get patents for such innumerable items of food, medicine, etc. Under the new
patent law of WTO, we are expected to put all these things on paper or computer,
otherwise the scientists/researchers of other countries might establish their claim
on our indigeneous discovery and get the patents for the same items. The patents
obtained for turmeric and neem-leaves in USA, are illustrations of our negligence
on these WTO laws.

Apart from the above mentioned efforts, the most important task for us is
to improve the quality of higher education system. When the academic institutions
of foreign countries enter the Indian market, we must be capable of competing them
out through our superior syllabi, infrastructure, research work and teaching. For
this we need to make overhaul changes in our education system.

There are some other areas of production of goods and services like health,
telephone, housing entertainment, etc where efforts are needed to improve the
guality, reduce the costs and rationalise their taxes. This is a must if we want to
attract FDI in these sectors. The reform measures undertaken by the government
plus the performance and progress of several Indian industries have proved that we
can take up these challenges and we are capable of producing more at the efficient
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cost. Thus the private corporate world need not have undue fear of foreign
competition. But the inefficient public sector departments and companies which
have existed for several years at government’'s mercy will have to be restructured
or privatised. Similarly, our education sector also needs to be restructured and
gradually privatised, otherwise its quality and credibility would become comparable
to the existing municipal schools. This in itself is a big challenge as in the democratic
situation, with coalition government for last many years, almost all policies and
actions of the government become subject to opposition and criticism.

\Y,
Concluding Remarks

From the previous discussion we may conclude that the socio-economic
benefits of globalisation are many and accrue to both the kinds of countries viz.
developed and developing ones. The reduction in poverty rate, unemployment and
improvement in HDI value of India during the post reform period do support this
theory. According to the Nobel aureate, Dr Amratya Sen, the socioeconomic welfare
of a person depends on the freedom of choice available to him. The degree of
economic freedom thus depends on the availability of wide variety of goods and
services out which people can choose as per their desire. From this perspective
globalisation is an essential policy. Although, the globalisation provides many
opportunities, it also throws many challenges for the nation. On one hand, the
magnitude of gain accruing to any country depends on its economic & political
strength and on the other hand it gets determined by how different challenges are
tackled by its public, politicians and intellectuals. Finally, the success also
depends on the implementation of other consistent policies adopted at the domestic
front. The upshot of the preceding discussion is that India is ready and capable
of taking up many challenges and therefore is likely to reap significant benefits
from further globalisation in the coming years.
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t
acquires an even more crucial role in the
context of activities related to economic

development. For financing of development the earlier
precept of large scale financing of the government
controlled industrial sector through public and international
borrowings and grants gave way to supply of credit to
the private sector through enforced lending regulations.
When the ideological and policy volte-face took place in
the decade of eighties, the nineties saw a surge of flow
of credit to the industrial and service sector not only from
the official channel but also from the hither to untapped
private sector, in India. The agriculture and rural sectors
still faced a severe credit crunch because of a perception
that these sectors were highly risky and due to their
peculiar requirements, extremely costly to service. Even
the cooperative sector was unable to fulfill the credit
requirement of the rural and agriculture sector adequately
due to several financial, regulatory and managerial
problems.

In 1976 Dr. Mohhamed Yunus of Chittagong
University, Bangladesh established a village credit society
in Jobra village to help the poor women of this village
(Karmakar, 1999). The success of this program eventually
led to the establishment of the Grameen Bank of
Bangladesh by a government ordinance in 1983. This
enabled the establishement of several microfinance
institutions and self help groups to spread the usage of

Finance is the backbone of economic activity.
|
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microfinance all over the country, specially in the rural areas. The most salient
feature of this effort was the mobilization of small savings and their utilization
for small personal loans at a much lesser cost than what would have been
possible through the regular banking and other institutional channels.

Since then Micro Finance has been adopted in most of the developing
countries as the final solution to the credit shortages in the rural and agriculture
sectors. The creation of Self Help Group generated a concern in the world
level body such as the United Nations which held a seminar in 1997 to
discuss the issues related to micro finance. The year 2005 has been declared
the year of micro finance, to promote it as the best possible solution for
the various financial problems related to the poorest of the poor in any economy.

In view of the growing usage and importance of micro finance and the
low level of awareness about it, the main objective of this paper is to highlight
how the micro finance system works in India and to bring out the salient
points of its growth in the recent years with some thoughts about its future.
The description of the micro finance delivery system is given in the first part
of this paper. The second part reviews the progress of the micro finance
delivery in India during the recent years. Some of the cases where the Self
Help Groups have been successful in utilizing the provisions of micro finance
are presented in the third part of this paper while the fourth part presents
the future prospects of micro finance in the India context.

PART | — THE PROCESS OF MICRO FINANCE

The micro finance system in India was given a big push through the

Pilot Project started by the National Bank for Agriculture and Rural Development

(hereafter referred to as NABARD). Since then many dimensions have been
added to it.

In the present scenario, the structure of the flow of funds follows the
path given in chart 1 below :
CHART 1
SYSTEMATIC FUND FLOW FOR MICRO FINANCE

CENTRAL BANK (RESERVE BANK OF INDIA) AND OTHER
INTERNATIONAL DONOR AGENCIES, NABARD

MICRO FI NANCE INSTITUTIONS

(NON GOVERNMENT ORGANIZATIONS, SCHEDULED BANKS,
REGIONAL RURAL BANKS, COOPERATIVE BANKS AND OTHERS)
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SELF HELP GROUPS

The first step in this process is the formation of SELF HELP
GROUPS(hereafter referred to as SHGs) which is described below.

FORMATION OF SELF HELP GROUP

All micro finance activities start by the formation of a SHG. It is formed
by the common consent of ten to twenty persons belonging to one region
or socio--economic strata. Heterogeneity in socio-economic positions amongst
the members is generally discouraged as it has been found that in such
cases the group either breaks up early or is dominated by the members
of the upper strata so that the real purpose of upliftment of the poor is not
served. The members can be changed both in the numbers and individuals
depending upon the consent of the group. The leadership of the group is
rotated to ensure democratic working. For the proper running of the group
it is necessary to have at last a few literate members who can read and
write and maintain records such as the accounts of the group, the minutes
of meetings and the records of the resolutions passed by the group. The
group is started by giving it a name and fixing the frequency and amount
of savings to be deposited by each member of the group. The use of the
savings is decided later on. In India the main focus for the formation of the
SHGs are the following sectors:

Tribal Population

In the Rural Non-farm sector
Rural Women

Micro Enterprises

Out of these only the last one may belong to the urban or semi urban
areas while the rest come from the rural areas.

The procedure for setting up the group is usually taught by the micro
finance institutions. These institutions make it amply clear that they are just
facilitators and not partners in the management of the group. The SHG is
started as a savings group to make the members believe that even people
with very small incomes can save and such savings can fulfill their credit
requirements — especially those related to consumer credit — easily and at
reasonable cost. NABARD has now developed good packages giving guide
lines for setting up of SHGs. Once the group has enough savings it can
start lending to its members. After the group achieves a little financial maturity
it can open a savings bank account by passing a resolution. Once the bank
account is opened, the bank lends money to the group at market rate of
interest, without any collateral and in multiples of the deposit of the group.
Thus the credit accessability of the group increases. The bank also benefits
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as lending to the group is far less costly than lending to each member.
The SHG then on lends to its members. The group has the right to decide
the terms of lending in terms of amount, duration, rate of interest and schedule
of repayment. It would be pertinent to mention here that the interest rates
are often fixed as so many rupees per hundred rupees per month, as it
has been found that the members are able to grasp this idea much more
easily in the rural areas than the concept of annual interest rate quoted only
in percentage terms. The group also decides the purposes for which the funds
obtained from the bank and its own savings would be utilized. Thus the group
members can get festival credit, consumer credit, agriculture credit, credit for
medical purposes or for other non--farm productive activity. The credit need
not always be given to individual members but the group can also start productive
activities with it. Once the group develops good potential it can get registered
as a cooperative society, trust, partnership firm or a company from where
it can advance into larger commercial and or social activities.
CONTRIBUTION OF MICRO FINANCE INSTITUTIONS

Non Government Organizations, Scheduled Banks, Commercial Banks,
Cooperative Banks and Regional Rural Banks can perform the role of micro
finance institutions. They can perform the following functions as micro finance
institutions :

Educating the public — especially in the rural areas — about SHGs.

Helping in the creation of SHG without becoming its member.

Helping with the running of the SHG and rectifying any shortcomings.

Enabling the opening of savings account with a bank or another micro

finance institution.

Facilitating the disbursement of loan to SHG and helping with its proper

utilization.

Providing training to the SHG members for undertaking productive activities

and ensuring financial health of the SHG.

Providing support for recovery of loans.

Thus the micro finance institution not only work as the guiding hand
behind the SHG but a double benefit accrues to them in the form of
disbursement of credit to the primary sector at competitive rates with low
risk of default. It must be pointed out here that as per the provisions of
the RBI, no collateral is needed for lending to a SHG. This is possible because
at present 100% refinance facility is available for loans given to SHGs by
banks.

ROLE OF NABARD AND OTHER INTERNATIONAL DONOR AGENCIES

The main task of such institutions is to provide refinance on 100% basis
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to the micro finance institutions (hereafter called MFIs) through a scheme
known as the SHG-Bank linkage Scheme. Apart from this direct help they
also contribute significantly through training programmes, collection, collation
and publication of information and data. In fact NABARD has published some
excellent handbooks for both SHGs and the facilitator MFIs.

The international donor agencies also perform similar functions. They
generally help through the NGOs while NABARD has linkages with all types
of MFlIs.

ROLE OF CENTRAL BANK

The Central Banks like Reserve Bank of India play a pivotal role in
the development of micro finance. Their first contribution is in the form of
evolving and implementing provisions for the establishment of SHG and creating
their link with MFIs. IT is the central banks who decide the financial norms
for SHG, accord them freedom to decide their own lending rates, encouraging
the MFIs to develop SHG and expand the SHG-Bank linkage.

Thus micro finance has all the characteristics of a social movement at
grass root level with strong upward linkage with formal financial institution
from local, regional to national level. It is a system where the democratic
system of decision making has been successfully implemented even in
population with low literacy levels.

PART Il — THE PROGRESS OF MICRO FINANCE IN INDIA

This activity started in 1992 with the introduction of a pilot project in
India by NABARD. Since then it has seen tremendous progress during the
last dozen years. A glimpse of some data given in Table 1 below amply
proves this statement.

TABLE 1
SHG-BANK LINKAGE CUMULATIVE PROGRESS (1992 — 2004)
YEAR(END MARCH) SHGs FINANCED BANK LOAN (Rs. MILLION)

1992-99 32,995 571
1999-2000 114,775 1,930
2000-01 263,825 4,809
2001-02 461,478 10,2263
2002-03 717,360 20,487
2003-04 1,079,091 39,042

Source: “Progress of SHG-Bank Linkage in India, 2003-2004, NABARD.
Further highlights are :
The cumulative refinance drawn by banks upto Mar 2004 reached

Rs. 21,242 million. In the year 2003-04 alone 361,731 new SHGs were
financed.
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The geographical spread covered 31 states and union territories and 563
districts.

In 2003-2004, the credit flow to SHGs increased by 82% over the previous
year.

560 banks now participate in this program with 35,294 branches. 3024
NGOs and other agencies are the participants besides banks.

According to NABARD, nearly 83.5 million poor people have been assisted
through this program.

This glimpse of data related to micro finance displays two things. One

is that its growth proves that it has become tremendously popular and it
has been readily accepted by the target group. The second fact is that
it has been able to fulfill a hitherto unmet need for credit of the public.

PART Il — THE SUCCESS STORIES

SHGs and MFIs have done pioneering work in relation to:
Inculcating the saving habit in even the poorest sections of the society.
Consolidating small savings to form viable capital for credit creation at
micro level.

Teaching financial management to the most needy groups in the society.
Generating an easily available, convenient and affordable source of credit
for the poor.

Reducing the cost of credit delivery for the financial institutions.
Encouraging income generating employment creation on self-employment
basis mostly in the rural areas which has not only improved their socio-
economic status but has also given this impoverished class enough self
confidence for further progress.

Improving capability building in the most disadvantaged groups.

Some of the examples quoted below from different states of India provide
ample support for the observations stated above.

Srinithi SHG of Tiruchirapalli of Tamil Nadu started a tailoring shop in
which the group members work and earn a fair income.

Bihar — Kalavati earns enough now to support her family by setting up
a toy shop after joining a SHG and obtaining a loan from it, at the
same temple premises where she used to beg earlier.

The Swananda Mabhila Bachat Gat, an SHG from Pune district, Maharashtra
collects flowers used for puja from a Ganesh Temple and uses them
to produce organic manure vermicompost. This has generated income
for the whole group.
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Kerala — One SHG in Alappuzha has started Pandanus mat weaving
to supplement the income of the members during floods which are quite
frequent in their area.

Bamleshwari Women SHG bagged a market contract for agriculture produce
in rural area after bidding for it successfully in Rajnandgaon district of
Chattisgarh.

Keonjhar district, Orissa, PREM SHG began earning money by making
plates and dona out of Sal leaves and selling them in the market. Later
they took up the social issue of rampant drinking problem out of liquor
made from mahua flowers. They were not only able to stop the
consumption of this alcohol but also diverted the use of mahua flowers
for cattle feed which improves the milk vyield.

These examples show that once the group assimilated the prudence of
small savings they become very innovative in finding opportunities for use of
their funds which provides them with gainful employment and empowers them
to exercise their rights in the proper manner.

PART IV — THE FUTURE

In order to be objective, the reverse side of this program must also
be investigated. It is not as if all the SHGs which are started have been
successful. If some of them have been working very well there are also
innumerable which have been wiped out through a premature demise. There
have been internal conflicts within the groups. Incidence have also been reported
of dominance of the group by one or some members. By and large the
repayment of loans has been good but there are some bad loans too. There
are many SHGs who have stopped growing beyond the utilization of savings
for consumption. Even within the SHGs there are many dormant members
who just join it without any real commitment.

Problems exist with MFIs also. The biggest one is when the MFls
themselves start disbursing loans within the group which is not as per the
provisions of the SHG concept. This intervention often defeats the main purpose
of micro finance. Further the International Monetary Fund had recently cautioned
that if the MFIs keep on depending upon donor agencies and do not make
efforts to develop vertically into banking or other type of lending institutions
and start generating funds of their own, they will not be able to survive for
very long in good financial health.

A lot of new provisions were made available to facilitate the spread of
micro finance in the developing world. But they are still inadequate and need
several amendments alongwith new provisions.

The future for micro finance augurs well as it has been one of the
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most successful programs for supply of credit to the rural sector. This can
be supplemented by studying the problems of the SHGs and MFIs thoroughly
from all aspects and remodeling the system not only to overcome these
problems but also to make it more suitable for the changing times.

In conclusion there is no doubt that the importance, effectiveness and
use of micro finance is growing day by day. The year 2005 has been declared
the year of Micro Finance by the United Nations. In the Union Budget of
2005 a special provision has been made for MFIs in India. They can now
obtain funds from abroad for on lending, in foreign currency. The academic
world has also taken cognizance of the training for micro finance and IGNOU
offers a certificate course in SHG management. RBI and NABARD are also
continuously trying to improve the delivery system. In such a situation of
flux, the academicians can undertake research in this area to provide very
objective suggestions for the success of SHGs and MFIs.

REFERENCES

1. Karmakar, (1999) K.G., “RURAL CREDIT AND SELF HELG GROUPS”, Micro
Finance Needs and Concepts in India, Sage, New Delhi.

2. Ahmad, (1998),Rais, “RURAL BANKING AND ECONOMIC DEVELOPMENT”,
Mittal Publications, New Delhi.

3. Bafna, P.K. AND Singh, Charanjeet, (2004), “Swayam Sahayata Samoohon
Ke Madhyam Se MicroFinance : Nirdhantam Vyaktiyobn Tak Pahunch Avam
Prabhav”, IBA Bulletin, Septembber.

4. Gupta, P.K. and Krishnamoorthy, R., (2004),” Micro Finance — the
Rhetoric, the Reality and the other Dimensions — Is Micro Finance a Macro
Business Opportunity?”, IBA Bulletin, November.

5.  Vazquez, Francisco, (2005), “What Does the Future Hold for Micro
Finance?”, Southern Econiomist, May.

6. Saving Grace, NABARD, various issues.
O



COMPLEX PERMITTIVITY OF MIXTURES
OF 1-BUTANOL AND BROMOBENZENE AT
RADIO AND LOWER MICROWAVE
FREQUENCIES

B A.D. Vyas?®*, S.P. Bhatnagar ®, V.A. Ranaa

@aDepartment Physics, Gujarat University, Ahmedabad
b Department of Physics, Bhavnagar University, Bhavnagar

e-mail °spb@bhavuni.edu, °ranava2001@yahoo.com

ABSTRACT :

omplex permittivity spectra of the mixtures

of varying concentrations of 1-butanol and

bromobenzene in the frequency range between
0.1 to 3.0 GHz using vector network analyzer was obtained.
The measured values of complex permittivity were fitted to
Debye equation to evaluate dielectric parameters viz., static
dielectric constant, relaxation time. Using these parameters
excess dielectric properties were calculated Molecular
interaction between the constituents of the liquid mixture was
observed.

INTRODUCTION :

The dielectric studies of binary mixtures are useful to
investigate molecular and intramolecular interactions. We
studied dielectric properties of the mixtures of 1-propanol with
aniline, 2-chloroaniline, 3-chloroaniline and 4-flouoroaniline at
different temperatures and concentrations over the frequency
range between 10 MHz to 20 GHz using Time Domain
Reflectometry (TDR) technique and observed strong molecular

* Corresponding author
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interaction between the constituent molecules of the mixtures (2002). TDR technique
used for measurement of complex permittivity is very fast. In this technique a single
measurement covers a wide frequency range in a short time. Now a day this feature
of TDR is achieved by Vector Network Analyzer (VNA). With a wide-band sweepers
and under the control of a computer, dielectric measurements can be done accurately
by VNA (1994). Furthermore, these measurements are direct, i.e. numerical Fourier
Transformation for changing the data in the time domain to frequency domain is not
required in this method.

A method for measurement of frequency dependent complex permittivity of
liquids at microwave frequencies using semi-rigid co-axial probe dipped into the liquid
was given by Yan-Zhen, Wie and S. Sridhar (1989). Trial measurements using this
technique were made by us on test samples
1-propanol and 1-butanol. Satisfactory results were obtained in the trial run.
Measurements on a representative mixture of 1-butanol (80%) and bromobenzene
(20%) was also carried out and the results were published elsewhere (2004). Study
on dielectric parameters over the range of concentrations of the components of the
binary polar liquid mixtures is exhaustive. Such studies show a systematic change in
the dielectric parameters with variation in the concentration of the components of the
liquid mixture, which in turn can provide qualitative information regarding the molecular
interaction and its strength. To find the possibility to use the above mentioned
technique to study dielectric properties of the binary mixtures of polar liquids over a
wide range of concentration, using VNA, measurements were carried out on the
mixtures of different concentrations of 1-butanol and bromobenzene, and the results
are presented in this paper.

EXPERIMENTAL :

A vector network analyzer (model-8714 ES, Agilent made) that operates in the
frequency range of 30 MHz to 3 GHz was used to obtain complex dielectric
permittivity (T* ) of the liquid samples. The method opted for measurement of
frequency dependent complex dielectric constant was of Yan-Zhen Wie and S
Sridhar (1989). In this technique a semi rigid co-axial probe is dipped into the liquid,
the reflection coefficient of the probe is measured using network analyzer. A semi
rigid co-axial probe of size 0.141 inch with N-type male connector on one end and a
flat face on the other, was fabricated. It was used in conjunction with VNA to
determine complex dielectric constant of 1-butanol and bromobenzene and their
mixtures. The connector end was mated to VNA, the other end of the co-axial probe
was dipped into the liquid. A personal computer was set up to receive pairs of data
(real and imaginary part of reflection coefficient for each frequency of measurement)
and used for subsequent numerical analysis. Three calibration terminators described
by Wie and Sridhar (1989) were used and they are an open, a short (liquid mercury)
and a standard liquid (acetone). The procedure for experimental data collection is
described elsewhere (2004).
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MATERIALS :

AR grade 1-butanol supplied by Qualigens (India) and extra pure AR grade
bromobenzene supplied by Sisco Research Laboratory (India) were used without
further purification. The mixture of 1-butanol and bromobenzene of varying concentration
(0-100% in steps of 10%) were prepared by volume just before the measurement.

RESULTS AND DISCUSSION: :

Complex dielectric permittivity (T* ) spectra were obtained for the mixtures of 1-
butanol and bromobenzene over the concentration range 0-100%. Typical T* spectra
of 1-butanol, bromobenzene and their mixture at 50-50% concentration are shown in
the Figure-1. The experimental values were fitted to the debye equation.

0, -0

00

O%(e) =00, +
(0 =0+ ®

with 1 s and t as fitting parameters. The value of 1 ¢ = 3 was kept constant.
Obtained values of the fitting parameters are presented in Table-1. From the table it
can be seen that the relaxation time of I-butanol in pure state is 302.9 psec. Large
value of relaxation time of 1-butanol in pure state suggests the associative nature of
1-butanol. When bromobenzene is added into the 1-butanol relaxation time of the
mixture decreases with the increase in concentration of bromobenzene. Plots of
relaxation time against concentration of 1-butanol and static dielectric constant
against concentration of 1-butanol are shown in the Figure-2. In an ideal mixture of
polar liquids, if the mixtures are non-interacting, a linear variation in the static
dielectric constant and relaxation time with concentration is expected. But Figure-2
show non-linear variation in these two parameters with change in volume fraction of 1-
butanol in bromobenzene. This suggests that the intermolecular interaction is taking
place in this system.

The excess properties related to permittivity and relaxation time provide valuable
information regarding interaction between the polar--polar liquid mixtures. The excess
dielectric constant T ;- of the mixtures was calculated using equation.

Dg = (Ds _Doo)m_[(Ds_Doo) X At (D s~ Doo) BX ]3 @

where X is mole fraction and suffix m, A and B represent mixture, 1-butanol and
bromobenzene respectively.

The excess dielectric constant | £ of the mixture was plotted against the mole-
fraction of 1-butanol in the mixtures and is shown in Figure-3. From the plot it can be
seen that T F is negative for all concentrations of 1-butanol in the mixture. This
indicates that the molecules of the mixtures may form multimer structures via
hydrogen bonding in such a way that the effective dipole moment gets reduced.
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The excess inverse relaxation time (I/t )€ of the mixtures was calculated using
equation

(%)E = (%) B %%)A Xa (%)B XaH @)

and was plotted against the mole fraction of I-butanol in the mixture. The plot is
shown in the figure-4. From the figure it can be seen that (I/t)E values are positive for
lower concentration of 1-butanol. This suggests that at lower concentration of 1-
butanol the molecular interaction produces a co-oiperative field and the effective
dipoles have more freedom of rotation. But at higher concentration of 1-butanol, the
molecular interaction produces hindering field making effective dipole rotations
slower.
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Table - 1 Values of fitting parameters static dielectric constant (Es) and
relaxation time (r) of the mixtures of 1-butanol and bromobenzene at room temperature.

Percentage Static dielectric Relaxation
Concentration constant Time (t) in
of 1-butanol psec
0 7.73 36.73
10 7.82 33.91
20 8.1 39.18
30 8.80 53.11
40 9.71 76.51
50 10.38 93.63
60 11.25 114.93
70 12.82 157.93

80 15.05 224.30
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Figure-1 Complex permittivity spectra 1 *@) of (a) 1-butanol, (b)
bromobenzene and (c) mixture of 1-butanol (50%) +
bromobenzene (50%).

Figure-2 Variation in (a) static dielectric constant and (b) relaxation time
with concentration of 1-butanol.

Figure-3 Excess dielectric constant vs mole fraction of 1-butanol.
Figure-4 Excess inverse relaxation time vs mole fraction of 1-butanol.
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ABSTRACT :

igour tests were conducted to compare hybrid
H-8 from its parents. Different vigour tests
included, standard germination test, brick
gravel test, paper piercing test and accelerated ageing
test. In most of the tests conducted hybrid marked its
superiority over its parents. Leachate analysis was also
conducted from the seed steeped water and the leaching
of the electrolytes was low in hybrid compared to parents.
However dehydrogenase activity and TTZ test showed low
activity in hybrid.
Key words : Leachate, electro-conductivity,
dehydrogenase activity, tetrazolium test, standard
germination, brick gravel test, paper piercing test.

Introduction :  Seed vigour is one of the several
relative measures for qualitative estimation and has been
recognized as one of the important aspects of seed quality.
High vigour lots can be identified for use. The standard
germination test evaluates the maximum potential of a
particular seed lot under an ideal set of conditions (ISTA,
1987). Seed vigour tests rank seed according to their
physiological quality. The basis of differences in the seed
vigour lies in 2 processes; ageing and imbibition. Seeds
when imbibed in water, leach out water soluble compounds,
which is the basis for application of the electrical -
conductivity vigour test (Powell et al, 1984). Ageing, both
before and after harvest, is the major determinant of the



56 Vidya Vol. |, No. 2, September 2005

germination level and the vigour of the seed lot. Thus, the present experiment
was undertaken to compare seed vigour in the parents Surat Dwarf (male);
G.Cot-10 (female) and hybrid (H-8) of cotton, subjected to different vigour tests.

Materials and Methods : Hybrid and parents of cotton were evaluated
for their vigour following the :

Standard germination test, brick gravel test (Hiltner Ihssen, 1911), paper
piercing test (Fritz, 1965 : modified), accelerated ageing (Delouche and Baskin,
1973) test, leachate analysis, dehydrogenase activity (Kittock and Law, 1968),
tetrazolium test (Lakon,1942).

The seed steeped water was used as leachate for estimation of the
following parameters electro-conductivity test, soluble sugars (Nelson, 1944),
soluble proteins (Lowry et al., 1951), soluble orcinol positive compounds
(McDonald, 1955), phenols (Bray and Thorpe,1954) and inorganic phosphates
(modified, method of Taussky and Shorr 1972).

Seeds were germinated in petri dishes for standard germination and
accelerated ageing test, containing 10 seeds each and 3 replicates were used
to record the data. While porous brick gravel and sand were used for their
respective germination tests, in trays containing 20 seeds each for each variety
and 3 replicates of each were used, the relative humidity was maintained
at 50-55 %. Morphologically uniform seeds were maintained at 40° C and 100%
RH in desiccators for 24—, 48—, 72—, 96—, and 120-hours. After the incubation
for 5—days the seeds were kept over fused calcium chloride to equilibrate
the moisture content. These accelerated aged seeds were germinated using
the standard germination tests. Following parameters were studied germination
percentage (% G), seedling length (shoot and root length), fresh and dry weight,
S.V.I. — | (Karivartha Raju, 1992) and S.V.I. — Il (Abdul Baki etal.1973). For
recording dry weight the seedlings were kept in oven at 80+ 2°C, packed
in blotting paper, till constant dry weight was recorded.

Results :

Standard germination test : Hybrid H-8 showed higher values for seedling
lengths, root lengths, percentage germination, and seedling vigour index-lIl,
followed by parents. H-8 showed minimum values for shoot length, fresh weight
and dry weight while medium for SVI-I.

Brick gravel test : The hybrid H-8 showed higher values for all the
parameters recorded but medium value for shoot length. The hybrid was superior
in germination as compared to its parents.

Paper piercing test : The hybrid showed maximum values for percent
germination, and SVI-Il. H-8 was medium to its parents, for seedling length,
shoot length, root length, dry weight, SVI-I and fresh weight. But the differences
in most of parameters studied were very less.
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Accelerated ageing : Hybrid showed higher values and were superior
over their parents for almost all the parameters studied, when subjected to
accelerated ageing, a vigour test. Hybrid H-8 was maximum for root length;
minimum for shoot length and dry weight while intermediate for seedling length,
fresh weight SVI-I and SVI-Il, the % germination was comparable in hybrid
to its female parent.
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1: Surat dwarf (male); 2: H-8 (hybrid); 3: G.Cot-10 (female)
Note : For all the graphs of vigour tests.
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Vigour tests : Accelerated ageing test
Leachate analysis

Electro-conductivity : The hybrid showed medium electro-conductance,
female was maximum and male was minimum.

Soluble sugars : Hybrid H-8 recorded minimum values, the female parent
showed higher value followed by male.

Soluble proteins : The hybrid recorded minimum values for soluble proteins.
Male parents showed maximum values followed by female parent.

RNA : H-8 showed higher values while parents showed similar values.

Phenols : The hybrid showed least phenol contents in the leachate, female
parent which showed maximum value was followed by male parent.

Inorganic phosphates : Inorganic phosphate values were minimum in hybrid
H-8, while male parent showed higher values followed by female parent.
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Dehydrogenase activity :  The hybrid seeds showed lower dehydrogenase
activity compared to its parents.

Tetrazolium test : Tetrazolium or TTZ test was conducted to note the vigour
of the seeds on the basis of formazan formation, and seeds were screened as
minimum, medium and maximum on the basis of colour of the seeds. For
convenience, the seeds were screened on three scale basis, 5(minimum),
10(medium) and 15(maximum). The hybrid seeds showed lower dehydrogenase
activity compared to its parents.

Discussion

Seed germination and vigour are the characteristics of the seed itself that are
important in determining their ability to emerge in the field conditions. Quality of
seed is a multiple concept comprising several aspects (Thomson, 1979) such as
genetic and physical purity, high levels of germination and vigour and freedom from
insects, diseases etc. Seed vigour has been recognized as one of the important
aspects of seed quality, its impact on crop performance has, however, been variable
in different species.

The standard germination tests were conducted under an optimal set of
temperature and moisture conditions, which allowed for optimum seed germination
with minimal stress (International Seed Testing Association, 1987).

For the standard germination, and other germination tests like, brick gravel
and paper piercing test, the hybrid was generally medium to superior to its parents,
however, in later two tests, hybrids showed clear superiority, over parents. The brick
gravel test was more useful in comparing and differentiating parents and hybrid of
cotton in terms of vigour.

Rapid imbibition can damage cell on the surface of the embryo. Such damaged
areas release solutes readily into the water which is the basis for application of the
electrical-conductivity vigour test (Powell and Matthews, 1984). Degradative changes
in the cellular membranes is one of the early events of the seed ageing, thus a
decline in the ability to retain solutes upon imbibition is associated to the vigour
loss in seeds. The seed quality on the basis of solute leakage in which the amount
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of sugars, proteins, electrolytes, amino acids, etc. present in the leachate is
correlated with seed quality, (Abdul Baki and Anderson, 1970 ; Matthews and
Bradnock, 1968 ; Perry and Harrison, 1970 ; Dadlani and Agrawal, 1983).

In leachate analysis, electroconductivity test could be a supplement to other
vigour tests, and if required and it can also be used to differentiate freshly harvested
and old long stored seeds, besides, comparing vigour of parents and hybrids of
cotton. The electroconductivity of the hybrid was medium, compared to its parents
and female showed maximum electroconductivity. Hybrid seeds showed low leaching
of electrolytes compared to its parents but the leaching of RNA was more.

The colorimetric estimation of formazan produced as a result of tetrazolium
by the hydrated seed as an indicator of dehydrogenase activity was taken as a
measure of seed vigour (Kittock and Law,1968). Though dehydrogenase activity and
tetrazolium test response was low in the hybrid but hybrids showed higher vigour
in other vigour tests. Similarly when seeds were subjected to accelerated ageing
test, the hybrid seeds were more tolerant as compared to its parents. The standard
germination and cool tests combined were good predictors of field emergence in
cotton (Gossypium hirsutum L.) (Kerby et al., 1989). Gill and Delouche (1973)
reported that the cold test effectively evaluated deterioration in corn seed. The overall
seedling vigour index for hybrid was medium to maximum and so was the percentage
germination. Both accelerated ageing and controlled deterioration are well tried and
well used as vigour tests (Matthews, 1980).

Germination tests were good predictors of the quality and vigour of the seeds.
Brick gravel and paper piercing test provide enough stress and resistance to the
germinating seeds, and only quality seeds germinate to the fullest of their extent.
Thus higher vigour seeds can be selected. Accelerated ageing test is a very good
marker and has been used as a vigour test. Initially very high germination percentage
was recorded in the parents and hybrids in the control, which declined sharply from
80-100% to 10-15% by 96 hours, with further decrease in the germination percentage
by 120 hours, but percent germination was higher in the hybrid as compared to its
parents. Since the seeds when subjected to stress conditions, tend to lose their
vigour and only quality, and highly tolerant seeds are able to thrive well under stress
conditions, thus making the selection of the high quality seeds easy.

Summary and Conclusions :

Various vigour tests were conducted in the laboratory which were a good
indicators of the quality and vigour of the seed, whether stored for two years or freshly
harvested, vigour tests can be used to check their quality and can predict their field
emergence based on their response to the vigour tests. The hybrid H-8 showed
superiority over its parental lines when subjected to stress conditions of accelerated
ageing, while the values of the various parameters studied were comparable to its
parents in the controlled tests. Also hybrid showed higher response to tetrazolium
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test and dehydrogenase activity. The percent germination of the hybrid seeds was
higher in various vigour tests, like standard germination-, brick gravel, and paper
piercing test. Thus overall it can be concluded that various vigour tests together can
be used to predict quality and vigour of the varieties of the seed lots and can be
used to distinguish parents and hybrid of cotton.
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ABSTRACT :

Cadium and nickel are heavy metals and
phytotoxic for higher plants. Cassia tora is
an important medicinal plant. Seeds are used

in curing the skin disease chiefly for ringworm and itch. Seed
germination and seedling growth are influenced by heavy
metals. As Cassia torais grown from seeds, an attempt was
made to study the impact of Cadmium and Nickel on growth
and biochemical changes in Cassia tora. The seeds of Cassia
tora were sown in earthen pots filled with sterilized sand. Pots
were irrigated with DW and graded i.e. 100, 200, 300 and 400
ppm of NiSO, and CdSO,. Pots were kept under lab
conditions. After 10 days root shoot elongation, fresh and dry
weight of seedling were noted. The seedlings were analysed
for a-amylast, b-amylase, invertase, protease, polyphenol
oxidase, peroxidase, IAA oxidase, reducing sugar, nonreducing
sugar, protein, total amino acid, total phenol and proline.
Heavy metal inhibited the seedling growth, inhibitory effect
was dose dependent, cadmium was more effective than
nickel. Generally, enzymes like a-amylase, b-amylase,
protease, perodidase, IAA oxidase, polyphenol oxidase and
metabolites like reducing sugar, nonreducing sugar, protein,
total amino acid and phenol were lower in heavy metal treated
seedlings than that in control. Proline was accumulated in the
same seedlings. The biochemical changes were concentration
dependent and sharp in cadmium treated seedlings. Root
shoot elongation as well as estimation of total protein, phenol,
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and total amino acid may be used for ranking the heavy metal toxicity in Cassia
tora at seedling stage.

Key words : Cassia tora, heavy metal toxicity, enzymes, metabolites.
INTRODUCTION :

Cassia tora is an annual field herb and it is available throughout India. The
leaves are used as a laxative in the form of a decoction, seeds constitute a valuable
remedy in skin diseases, chiefly for ringworm and itch (Chatterjee and Pakrashi,
1992). Heavy metal pollution is alarming and Nickel being one of the heavy metals
associated with food chain as hazardous to the health. Nickel is introduced into
the environment from both natural and man made activates and is circulated
throughout all environmental compartments by means of chemical and physical
processes, as well as through the biological transport mechanisms of living
organisms. When nickel is present in the soil/water it is absorbed and accumulated
by plants. High nickel concentration retarded the plant growth. the use of nickel
contaminated plants may cause skin irritation. Cadmium is recognized as an
important trace contaminant in both aquatic and terrestrial environment. It is released
in environment through the deceptive uses. Cadmium is accumulated in the soils
yearly with an average rate of 4% on arable land depending on the use of phosphate
fertilizers, sewage sludge, manure and lime precipitation of pollutants (Anderson
1977). The use of cadmium contaminated food caused ltai-Itai diseases in human
(Yamagata and Shigematsu, 1970). Recently Yanai (1998) reported that cadmium
induced human disease, symptoms were similar to those of Itai Itai disease. Heavy
metal affected the seed germination and seedling growth of number of crop plants
and (Yadav and Yadav, 1995; Mishra et al, 1997; Bharti et al, 2001; Al yemeni, 2001).
Heavy metal induces a series of biochemical and physiological alteration in plants,
which present some common characteristics. Membrane damage, alteration of
enzymic activities and inhibition of root growth are considered to be the characteristic
features of heavy metal stress (Foy et al 1978, Van Assche and Clijsters, 1990).
It was of interest to study the impact of heavy metal on growth and biochemical
events in Cassia tora.

MATERIALS AND METHODS :

The earthen pots were filled with sterilized silica sand. The pots were irrigated
with DW and graded concentrations i.e. 100, 200, 300 and 400 ppm of NiSO, and
CdSO, separately. Seeds were sown in the pots and kept under lab conditions.
Experimental period was 10 days. the impact of heavy metals on growth and
biochemical changes were studied as follows.

(A) Study on seedlings growth :

Ten days old control and treated seedlings (20 in each case) were studied
for root, shoot elongation, fresh and dry weight. The elongation of root and shoot
was recorded, mean was calculated and expressed as cm/seedling. The fresh weight
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of seedlings was recorded and expressed as g/seedling, then dried at 80°C for 48
h, dry weight was recorded and expressed as g/seedling. The effects of heavy metals
on seedling growth were evaluated with the help of percent change values. these
were calculated as follows.

Percent change =

Value of particular parameter of heavy metal treated Seedling
Value of same parameter of control seedling X100]-100

(B) Study on metabolism :

Ten days old control and treated seedlings were analysed for carbohydrate
metabolism i.e, a-amylase and b-amylase (Paleg et al. 1962), invertase activity
(Hatch and Glaszion, 1963), reducing sugar and nonreducing sugar content (Wharton
and McCarty, 1972), protease activity (Penner and Ashton, 1967), protein content
(Lowry et al. 1951), total amino acid content (Harding and McClean, 1916), proline
content (Bates et al, 1973), polyphenol oxidase activity (Kar and Mishra, 1976),
peroxidase activity (George, 1953 and Machly 1954), IAA oxidase activity (Hare,
1964), total phenol content (Parks and Kiraly, 1962). The enzymatic activities were
expressed on the basis of protein. While metabolities were calculated on dry weight
basis.

RESULTS AND DISCUSSION :

Table 1 represent the growth data of control and heavy metal treated seedlings.
Nickel and cadmium decreased the root elongation and shoot elongation. 200 ppm
nickel was drastically reduced the elongation, while there was about 50% reduction
in root shoot elongation with 100ppm cadmium. Nickel inhibited the growth of Pinus
seedlings (Ahonen - Jonnarth and Finlay, 2001). Cadmium lowered the root shoot
elongation of pea seedling (Bharti et al, 2001). The fresh weight of seedlings was
lowered by nickel and cadmium >200ppm of each metal significantly lowered it. Root
shoot biomass of brinjal was lowered by cadmium (Mahindirata et al, 2000). Heavy
metal lowered the dry wieght. the effective concentration was 200 ppm of nickel and
100ppm of cadmium. The germination and seedlings growth of green gram was
reduced by nickel, radical length was most affected parameter (Kumar and Bisht,
1986). Al Yemeni (2001) reported that germination and seedling growth of Vigna
ambacensis were affected by Cd, Hg and Pb. Root was more affected than shoot,
moreover Cd was more effective heavy metal. Looking to the data it sees that
cadmium was more adverse than nickel for all over seedling growth of Cassia tora
elongation in comparison to biomass was more sensitive to nickel and cadmium.

Table 2 Represent the data on enzymatic activities and metabolites in control
and heavy metal treated seedlings. Nickel lowered a amylase and b-amylase
activities and lowering was correlated with concentration. Cadmium (>300ppm)
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lowered the activity. Higher concentration stimulated it. Enzyme activity and other
functional protein are one of the primary targets of heavy metal toxicity (Van Assche
and Clijsters, 1990). Invertase activity was stimulated by both metals but the
cadmium was more toxic than nickel. CuCl,, CdCl, and HgCl, lowered the invertase
activity in wheat seedlings (Nagoor and Vyas, 1997). Generally nonreducing sugar
was lower in treated seedlings than that in control seedlings. Reducing sugar was
accumulated in 100ppm heavy metal treated seedlings, significant effect was found
with nickel, > 100ppm of both the metals lowered reducing sugar. The intensity of
the effect was more in cadmium treated seedlings. The insoluble and total
carbohydrates in Vigna were affected by cadmium (Bhattacharya and Choudhuri,
1994). Protease activity was lowered by heavy metals and lowering was correlated
with concentration. More or less similar effect was found with protein. Cadmium
induced more significant effect than nickel. Cadmium decreased the protein
concentration in wheat seedlings (Nagoor and Vyas, 1998). Total amino acid was
lowered by heavy metals and lowering was correlated with concentration. Proline
was accumulated in metal treated seedlings. The effect was highly significant in
cadmium treated seedlings. The oxidative enzymes namely peroxidase, polyphenol
oxidase and IAA oxidase activities were lower in heavy metal treated seedlings than
that in control. The intensity of the effects of the both the metals were more or less
similar on peroxidase and polyphenol oxidase activities. Peroxidase activity was
inhibited in Cicer and Triticum seedlings treated with heavy metals like cadmium,
nickel and mercury etc. (Kumar and Banerji, 1992). There was 50% lowereing in
IAA oxidase activity in 100ppm NiSO, and CdSO, treated seedlings. 400ppm of each
metal suppressed the IAA oxidase activity. Nickel was more effective than cadmium.
Lower amoum of phenol was found in metal treated seedlings. The effect was dose
dependent; cadmium caused significant lowering in phenol level. Looking to the data
it seems that reduction in growth was correlated with lowering in the activities of
amylase. protease, peroxidase, polyphenol oxidase and it was also correlated with
less amount of metabolites like nonreducing sugar, total amino acid etc. The
intensity of the adverse effect of heavy metal on gorwth was correlated with change
in enzymic activity and metabolite level. Determination of polyphenol oxidase activity
may be considered as one of the damage criteria in heavy metal treated seedlings.
The survival of seedlings may be correlated with accumulation of proline. The protein
determination may be selected as biochemical marker for differentiating the toxic
nature of heavy metal. Phenol is a secondary metabolite and now it is considered
as one of the metabolite to protect the plants under stress. Decrease in phenol level
in heavy metal treated seedlings suggests the stress for plants. Cadmium caused
more significant effect than nickel on phenol level, thus determination of phenol may
also be used to rank the heavy metal toxicity in Cassia tora seedlings. Tripathi and
Tripathi (1999) studied the effect of heavy metal like Ni, Cr, and Hg on biochemical
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and physiological parameters of Albizia lebbek. There was a significant reduction
in protein, sugars ad chlorophyll in leaves. These changes were positively and
significantly correlated with root shoot length, leaf and biomass of plants. The
concentration dependent changes were observed in most of the parameters. They
suggested that physiological and biochemical trends may serve to determine
suitable bioindicators of heavy metal pollution.

CONCLUSION::

Cassia tora was sensitive to cadmium and nickel, elongation study may be
the physiological marker for evaluating toxic nature of heavy metal in Cassia tora
seedlings. The general suppression in metabolism is considered as impact of heavy
metal on biochemical events. The nature of heavy metal may be predicted by
estimating the polyphenol oxidase activity and the level of protein, total amino acid
and phenol in seedlings.
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STUDIES ON POST HARVEST SHELF LIFE
OF CUT CENTAUREA CYANUS AND
ANTIRRHINUM MAJUS FLOWERS

B by : Dhruty Vyas and Archana Mankad*
*Botany Department, Gujarat University, Ahmedabad-380009.

ABSTRACT :

Post harvest changes affect the commercial viability of
cut flowers. One of these changes is the fresh weight of the
flowers as influenced by its water balance. The cut flowers
are placed in different preservative solutions namely sucrose,
cobalt nitrate, calcium nitrate, sodium nitrate, sodium
benzoate, citric acid and growth hormones. Changes in fresh
weight and water balance were noted. Of all, Kinetin gave good
results.

Kay words : Post harvest shelf life, Centaurea,
Antirrhinum, cut flowers.

Floriculture Industry has a very important place in the
Indian economy. The Industry suffers from lack of database
with Post harvest technology (Saini, 1997). An attempt is
made here to assess the effect of various preservative
solutions on the shelf life of cut flowers. The fresh weight of
the flower and the water balance of the flower are very
important aspects and are the basis for the improved shelf life.
Various chemicals and hormones, alone and in combination
are reported to be useful in achieving this goal.

The materials used are Centaurea cyanus and Antirrhinum
majus flower twigs from plants grown in the botanical garden
of the department. The flower twigs were harvested the day
the flower opened and immediately immersed in water and
brought to the lab. Here they were recut in water, measured
and made of same length and placed in 25 ml of the
preservative solutions namely, distilled water. 1% sucrose, 2%
sucrose, 5% sucrose, 150 ppm cobalt nitrate, 150 ppm
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calcium nitrate, 100 ppm sodium benzoate, 100 ppm citric acid, 15pppm kinetin,
15 ppm gibberellic acid, 15 ppm IAA at room temperature. Ten flowers were kept
in each set and the sets were maintained in triplicate. The average values were noted
and standard statistical methods were followed to analyse the data. The tubes
containing the flowers were capped to prevent evaporation loss. The fresh weight,
transpiration loss, water uptake, and water balance of the flowers were measured
according to the method by Venkatarayappa et al. 1980. The difference betwen
consecutive measurements of the weight of the tube+solution+flower and the weight
of the tube+solution expressed the fresh weight of the flower on that day and was
expressed as percentage of initial fresh weight. the difference between consecutive
measurements of the weight of the tube+solution+flower represents the transpiration
loss expressed as g/flower/day.

In Centaurea cyanus flowers 2% sucrose gave good result. The flowers kept
in 2% sucrose were fresh till 10 days than other treatments. The fresh weight of
the flowers of Centaurea kept in sodium benzoate (150 ppm) and kinetin (15 ppm)
was more than all other treatments. These flowers showed a better percent increase
in fresh weight as compared to those placed in sucrose solution (Table 1). Although
the water loss and water uptake were more in flowers kept in sodium benzoate and
kinetin (Table 2) the flowers still maintained a good water balance and appeared
fresh even after 11 days of Post harvest shelf life.

In Antirrhinum majus flowers 2% sucrose gave good result. The fresh weight
of flowers (Table 3) of Antirrhinum kept in IAA (15 ppm) and Kinetin (15 ppm) was
more than the other treatments. Although the water loss and water uptake were
more in flowers kept in kinetin and 1AA, the flowers still maintained a good water
balance (Table 4) and appeared fresh after 13 days of Post harvest shelf life. A
positive role of cytokinin is reported by Halevy and Mayak (1981) in the extension
of isolated carnation petals as well as attached flowers.
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Table - 1 Fresh Weight of Centaurea cyanus flowers exporessed as percentage
of original fresh weight during post harvest shelf life under different treatments.

SI.  Treatments Days after Harvest

No. 2 4 6 8 10 12
1. Distilled Water 166.6 150.0 116.6 - - -
2. 2% Sucrose 100.00 80.0 100.0 140.0 190.0 -
3. 5% Sucrose 100.00 87.5 100.0 - - -
4. 2% Sucrose + Cobalt Nitrate 115.3 76.9 38.4 - - -
5. 2% Sucrose+Calcium Nitrate 57.1 100.00 157.1 185.7 - -
6. 2% Sucrose+Sodium Nitrate  140.0 80.0 40.0 - - -
7. 2% Sucrose+Sodium 120.0 150.0 160.0 180.0 190.0 190.0

Benzoate
8. 2% Sucrose+Citric Acid 112.5 87.5 37.5 - - -
9. 2% Sucrose+Gibberellic Acid 40.0 80.0 37.5 - - -
10. 2% Sucrose+Kinetin 133.3 200.0 200.0 210.0 250.0 266.6
11. 2% Sucrose+lAA 100.0 1125 100.0 - - -
Table - 2

Total water balance in flowers of Centaurea cyanus during post harvest
shelf life under different treatments.

SI.  treatments Total Total water Total water
No. Transpiration uptake Balance
loss (g/flower/day) (g/flower/day) (g/flower/day)

1. Distilled Water 5.0 5.1 +0.1
2. 2% Sucrose 7.8 8.7 +0.9
3. 5% Sucrose 3.6 3.7 +0.1
4, 2% Sucrose + Cobalt Nitrate 5.9 4.8 -1.1
5. 2% Sucrose+Calcium Nitrate 2.7 2.8 +0.1
6. 2% Sucrose+Sodium Nitrate 2.6 2.3 -0.3
7. 2% Sucrose+Sodium Benzoate 6.7 7.6 +0.9
8. 2% Sucrose+Citric Acid 3.1 2.6 -0.5
9. 2% Sucrose+Gibberellic Acid 25 2.9 +0.4
10. 2% Sucrose+Kinetin 3.8 4.3 +0.5
11. 2% Sucrose+lAA 1.4 15 +0.1
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Table - 3

Fresh Weight of Antirrhinum majus flowers exporessed as percentage
of original fresh weight during post harvest shelf life under different treatments.

SI.  Treatments Days after Harvest

No. 2 4 6 8 10 12 13 14
1. Distilled Water 103.3 100.0 90.0 83.3 80.0 - -
2. 2% Sucrose 109.6 122.5 120.7 118.2 115.3 109.6 109.6
3. 5% Sucrose 958 83.3 833 91.6 100.0 1-8.1 -
4. 2% Sucrose + Cobalt Nitrate 102.2 97.7 82.2 71.1 - - -
5. 2% Sucrose+Calcium Nitrate 91.8 100.0 105.4 108.1 102.7 - -6.
2 % Sucrose+Sodium Nitrate 89.0 98.1 90.9 90.9 90.9 - -
7. 2% Sucrose+Sodium 70.0 32.0 62.0 72.0 80.0 - -

Benzoate

8. 2% Sucrose+Citric Acid 105.7 120.0 102.8 97.1 85.7 80.0 -
9. 2% Sucrose+Gibberellic Acid 108.5 117.1 97.1 85.7 80.0 -

10. 2% Sucrose+Kinetin 98.0 116.2 123.2 113.9 102.0 97.6 -
11. 2% Sucrose+lAA 104.6 116.2 123.2 113.9 102.0 97.6 -

Table - 4

Total water balance in flowers of Antirrhinum majus during post harvest

shelf life under different treatments.

SIl.  treatments Total Total water Total water
No. Transpiration uptake Balance
loss (g/flower/day) (g/flower/day) (g/flower/day)
1. Distilled Water 9.4 8.5 +0.3
2. 2% Sucrose 8.5 8.8 +0.3
3. 5% Sucrose 7.5 7.6 +0.1
4. 2% Sucrose + Cobalt Nitrate 7.4 6.1 -1.3
5. 2% Sucrose+Calcium Nitrate 6.6 6.7 +0.1
6. 2% Sucrose+Sodium Nitrate 6.7 6.2 -0.5
7. 2% Sucrose+Sodium Benzoate 9.0 9.0 0.0
8. 2% Sucrose+Citric Acid 6.0 5.3 -0.7
9. 2% Sucrose+Gibberellic Acid 7.3 6.7 -0.6
10. 2% Sucrose+Kinetin 14.2 14.9 +0.7
11. 2% Sucrose+IAA 7.8 8.1 +0.3

O



EFFECT OF CAPTIVITY ON VARIOUS
BEHAVIOURAL PATTERNS OF
FLAMINGOES.
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ABSTRACT :

Animals are born in wild, but due to their interactions
with humans and with their environment they display slightly
altered behavioural patterns. A study was carried out on
Flamingos to understand their day to-day activity, their related
behaviour and comparing it with that to the wild flamingos and
to find out the altered behaviour produced by flamingoes in
the captivity. Eight behavioural patterns were differentiated and
main three behavioural patterns viz. feeding, resting and
locomotion, their time of occurring and time of performance
was recorded and altered behaviours were also shorted out.
Studies show that the alteration in feeding behaviour has
occurred and the whole day activity is seized to resting which
shows the direct influence of captivity. The study shows that
if these birds are released from captivity, then they will not
be able to adjust in their original habitat, showing the impact
of domestication or taming.

Keywords: - Behaviour, captive, flamingo, feeding, locomotion,
resting.

INTRODUCTION :

Natural behaviour is regarded as adaptive in the
evolutionary sense in a natural environment (Schulze et al,
2004). Each kind of animal has characteristic ways of
adapting to change, known as behaviour patterns. Such
segment of behaviour having specific adaptive function forms
a natural unit of behaviour (Scott, 1958). Hence the behaviour
of birds is related to their surroundings or environment.
Flamingoes (Phoenicopterus sp.) are good looking and
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attractive birds (Bernhard Grzimek, 1975) hence all the zoos possess such a good-
looking birds. The maintenance of the bird is very important. Which can be done
by their behavioural studies in the captive condition where they are fit. There is
enough information available about their ecological aspects but behavioural aspects
especially their patterns are studied very less. The studies have focused largely on
the behaviour of Common flamingo, Phoenicopterus rubber (Studer-Thiersch, 1984;
Bildstein et al, 1991), where as studies on Greater flamingo (Phoenicopterus roseus)
and Lesser flamingo (Phoeniconaias minor) have been reported much less.
Quantitative studies of flamingoes behaviour were carried out to correlate the birds
behaviour with biotic and abiotic parameters such as reproduction, flock size,
dominance, migration, season or feeding efficiency (Bildstein et al, 1993; Davis,
1978; Espino-Barros and Baldassarre, 1989a, 1989b; Studer-Thiersch, 1984;
Mundkur, 1997; Nasirwa 1997; Tuite 2000; Mascitti and Bonaventura, 2002;
Childress et al, 2004, Vidakovits and Pinter, 2002; Simmons, 1996; Simmons 2000;).

The study includes their various activities during daytime and their sequence
and pattern and also the allotment of the time to various behavioural patterns. From
behavioural studies the, feeding behaviour, feeding sequence, food preferences,
aggressive pattern, reproductive potential, sexual behaviour and grouping or social
behavioural interactions etc., have been studied in detail. Behavioural studies play
an important role in conservation of bird species, which are threatened, and also
in the maintenance of birds in the captive conditions like zoo, especially when
brought from the wild habitats.

STUDY AREA

The present study was carried out in a novel site, Kamla Nehru Zoological
Garden, situated in the centre of the Ahmedabad City. Kamla Nehru Zoological
Garden was established in 1951. It is considered as one of the best Zoo in India,
due to its size and large number of species with good number of individuals. It covers
an area of about 31 acres. The Zoo is divided into 18 sections. It possesses 200
cages, 1800 animals of 159 species. Out of which 100 individuals are of reptiles,
1500 individuals are of aves and 200 individuals of mammals. On its North side is
the Kankaria Lake, on its eastern side is the Balvatika and while on its other sides
are the Human Residents. The area is lush green as it is covered with a good number
of trees and plants. On the basis of its unique greenery Kamla Nehru Zoological
Garden is an isolated example.

METHOD
Observations were made of captive flocks of Flamingoes at Kamla Nehru
Zoological Garden, Ahmedabad.
Species Studies : - Different flamingoes species were identified according to
Ali,1996; Berry, 1974; Grimmett, et al, 1999; Minelli and Ruffo, 1980.
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Availabilities of essential things: - Various facilities provided to the birds were studied.
This includes (a) Food, (b) water, (c) medical treatment, (d) Temperature regulation
facilities, etc.

Frequency and period of Observation : - The work was carried out on the seasonal
basis. The movement of the body parts regarding to their activity were noted. Their
frequency and time consumption were also recorded.

Behavioural patterns : - Various behavioural patterns were studied they are: (1)
Ingestion, (2) Locomotion, (3) Resting, (4) Body maintenance, (5) Thermoregulation,
(6) Elimination, (7) Fighting, (8) Use of tools (Dewsbury,1978).

Ingestion (Feeding, Drinking, and Breathing.)

The observations were carried out by direct sighting, without disturbing them
(Scott, 1958). The time of visits was divided into two parts, (1) Morning visits : from
early morning till the noon, and (2) Evening visits : from noon to late evening. The
study was carried out from June 2003 to May 2004 for one year. The visits were
done twice a week hence total four observations per week were obtained.

OBSERVATION and DISCUSSION

Two species of Flamingoes are present in the captive condition at the Kamla
Nehru Zoological Garden. They are given in Table-1, along with their scientific name
and the total number of species studied.

Table 1. List of the Flamingo species studied.

Sr.  Name of Birds Scientific Name LU.C.N. Status  No. of birds
no. Category studied
1. Greater Flamingo Phoenicopterus roseus \Y/ RM 26
2. Lesser Flamingo Phoeniconaias minor \Y/ RM 01

The Greater flamingoes are larger (140 cm.) in size than Lesser Flamingoes
(90-105cm.). The lesser flamingoes have darker rose pink plumage than greater
flamingoes. (Ali, 1996; Berry, 1974; Minelli and Ruffo, 1980; Grimmett, et al, 1999).
Availabilities of essential things : -

(a) Food :- Readymade food of mixture of coarse particles of Jowar and bajra and
wheat barn soaked in water along with the crushed prawns is given in 3-4 feeding
vessels. The food is provided with an average of 222 gms per individual per day,
according to their natural habitat.

(b) Water :- Water body is cleaned and fresh water is filled at every alternate day.
A flow of water is maintained in the water body to provide fresh water to the birds.
Additional water is flown out of the water body to create a small mud pond in the
cage (fig-3) to resemble their habitat in the wild.

(c) Medical treatment :- The overall health care measures were classified as follows,
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(1) Captive animal medicine :- Tablets and powder of vitamins are provided to the
birds. Additional medicines are also provided to the birds when they are sick. (2)
Management measures: - Cleanliness of surrounding and the quality of food checked
strictly to avoid epidemic of diseases in birds.

(d) Nesting facilities :- During nesting period the materials required for preparing nest
were provided and also artificial supportive structures were made to facilitate the
nest building at site.

(e) Temperature regulation :- Seasonal cares were provided regularly to the birds
to provide ideal condition and to maintain the temperature. During summer wet jute
bags were used to cover the cage to keep the cages cool, while in winter
arrangements were made to allow maximum sunlight in the cage.

() Space :- The birds are kept in a closed cage of size having an area of
6241sq.ft. with height of 30 ft., having various structures such as barks of trees,
horizontal and vertical bars having supportive structures to benefits the birds for
sitting for doing various activities.

It was recorded that Kankaria Zoo provides all the essential requirements,
to its captive birds at its best (Patel, S. and Patel, M. 2003). The Ecological status
of the Kankaria Zoo also provides ideal condition for their survival, maintenance and
potential for successful reproduction. The impact on these variations on the behaviour
of the Birds was observed to be close to normal and provide ideal suitable conditions
for various bird groups to survive and reproduce. Moreover according to their habitat
of living, modifications in the cages were made to facilitate them (Harrison and
Greensmith, 1993).

Individual Behaviour Pattern

Ingestion :- Ingestion includes feeding, drinking and breathing techniques and
pattern.

(@) Feeding :- Flamingoes prefers the freshly made food hence they starts feeding
as the food is laid in the feeding vessel but they feed singly or two at a time
at one feeding vessel. Hence no cluster of birds occurs at a feeding vessel and
they feeds quietly and comfortably one by one. They leave the feeding vessel,
as they get satiated. Sometimes they stir the mud and makes posture of
feeding, finding something of feeding in that water. The pattern of feeding and
feeding posture is shown in fig-3.

(b) Drinking :- No specific or special pattern of drinking water is seen as the water
is taken along the food during feeding activity.
(c) Breathing :- Morphologically breathing is not observed as all the activities occur
in the normal process.
The studies showed that the flamingoes are filter feeder (Morris1990a,
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Richard 1991). They feed in shallow water by dipping its upper mandible into water
and the collected food is then engulfed (Studer, 1984; Short, 1975; Minelli and Ruffo,
1980). But instead of food collection from water, the activity of taking food in beak
from the feeding vessel then submerging the beak in water is observed which is
the altered or modified activity of feeding whereas resting and other postures were
same as reported in wild (Dewsbury, 1978).

Locomotion :- Locomotion in flamingoes is done by walking only. They walk
for feeding and to get to their resting place.

Resting :- Active and inactive phases were included in resting. During active
phase they ideally sits or stands without any major movements or doing cleaning
activity whereas during inactive phase the bird switches to the sleep by closing
eyes.

Flamingoes rest in standing and in sitting posture. The maximum time of
the resting is the active phase, while the sleep lasts for a very little time. They
always restin a group (fig-2). Every individual of the resting group shows the different
phase of resting.

Body maintenance :- Flamingoes groom their body by bathing and preening.
Preening is done everyday, while bathing occurs occasionally. Preening is done
during any time of the day. Cleaning activity is performed by all the birds and allots
maximum time of their active phase of resting to preening. Preening is performed
after bathing. If the bathing activity is skipped for a day but preening is performed
regularly and everyday.

Thermoregulation :- The movement from the shaded region towards the sunny region
was reported during the low temperatures whereas during the hot time they move
towards the shaded area from the direct sunlight. The frequency of bathing increases
during the summer season.

Elimination :- No specific posture or pattern or time is observed for elimination. They
eliminate in sitting or standing posture in between any activity.

Grouping: - Aggregation pattern of grouping behaviour was observed in birds. The
birds get aggregates in one group without any interfight and perform their activities
without disturbing other. Greater Flamingoes and Lesser Flamingo lives in a single
group and perform all activities in one group only.

The activities such as Drinking, Breathing, Locomotion, Body maintenance
(Morris, D., 1990c; Dewsbury, 1978), Thermoregulation (Dewsbury, 1978), Elimination
(Dewsbury, 1978) and Grouping behaviour (Morris, D., 1990b; Harrison and
Greensmith, 1993) are same as that found in their natural habitat. The main activity
of the flamingoes were feeding and resting, whereas the other activities are
ambiguous to feeding or to the resting (Dewsbury, 1978). During resting they
generally shifts to the sleep or spend their time in preening (Harrison and
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Greensmith, 1993). Locomotion is performed very less — for the purpose of
thermoregulation or to feed.

Occurrence and Time Duration Allotted to the Various Behaviour by Birds

The occurrence of the activities during the daytime according to the phase
of day is shown in Table 2.

Table 2. Occurrence of activities of birds during day.

MORNING NOON EVENING
Sr.  Name of Before 10.00am 12.00 2.00pm. 4.00pm 5.00pm
No. the birds sunrise to to to to to after
to 12.00 2.00pm. 4.00pm. 5.00pm. sunset.
10.00am

1 Flamingo RFG S RFGL RF S RF S RFL R F L
Greater

2 Flamingo RFG S RFGL R S R S RFL R F L

Lesser
where,
Feeding = F Resting = R
Sleeping = S Locomotion =
Grooming = G

Three main behaviours were taken in account, they were feeding, resting and
locomotion as they reflect on the health of birds. All other activities were ambiguous
to these three main activities. Time allotment by every species of the selected Birds
to these three main behaviours was calculated and is mentioned in Table 3.a and 3.b.

Table 3.a Occurrence and duration of various patterns in Greater Flamingo.

PATTERN DURATION OF PATTERN TIME OF OCCURANCE
(Minutes) (06.00-20.00)
FEEDING 15-20 09.30-10.30!
1520 15.00-16.00"
30-40
210 06.00-09.30
240 10.30-15.00
RESTING _240 16.00-20.00
690

LOCOMOTION VERY RARELY
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Table 3.b Occurrence and duration of various patterns in Flamingo Lesser.

PATTERN DURATION OF PATTERN TIME OF OCCURANCE
(Minutes) (06.00-20.00)
15-20 09.30-10.30
FEEDING 15-20 15.00-16.00¢
30-40
210 06.00-09.30
240 10.30-15.00
RESTING _240_ 16.00-20.00
690
LOCOMOTION VERY RARELY

‘Ambiguous Locomotion and Feeding are performed.
The percentage time duration spends after 3 main behaviours by each bird
are shown in Fig.-1.

Studies on their daily activity shows that their whole day behaviour is syn-
chronized, starting from resting from early morning, then feeding in morning slot, then
resting then feeding at evening slot, then resting upto late evening. While resting,
cleaning activity is most prominent (Harrison and Greensmith, 1993).

Studies on time schedule for activities show that maximum time is allotted to
resting, whereas the time for the other important behaviour- locomotion is almost
negligible. The alteration of behaviour has occurred due to easily availability of food
and full confidence of protection, which is the main work to do for survival. Here in
captivity both conditions are obtained easily, one has not to do anything except
resting and even if they wants there is no scope in such a small place and for the
survival they have to change their patterns schedules (Scott, 1958). Whereas during
resting most of the time is spent on cleaning i.e. preening (Harrison and Greensmith,
1993), where as feeding is restricted to 30-40 minutes which is very less than in wild
(Brown et al. 1982; Simmons, 1997).

Greater Flamingoes and Lesser Flamingo lives in a single group and perform
all activities in one group only (Richard, 1991; Minelli and Ruffo, 1980). From the
studies of both the species, their behaviour are found almost same, their daily activity
were also similar and the allotment of time to the particular behaviour was also found
to be almost similar, this could be due to influence of each other.

The behavioural studies show that the flamingoes have produced a large
range of behavioural alterations than those found in the natural condition. Now if these
birds are reared in captivity, then next generation will adapt this altered behaviour and
also shows low genetic diversity (Rebecca et al, 2004). If these birds are released
from captivity, they will not be able to adjust in their natural habitat, which shows that
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the captivity will influence the species and next generation will have an impact of
domestication or taming.

ACKNOWLEDGEMENTS

The author wishes to express their gratitude to Dr. U. M. Rawal (Zoology
Department, Gujarat University) for critical assessment. We are also thankful to Dr.
R. K. Sahu, Superintendent, Kamla Nehru Zoological Garden, Kankaria, Ahmedabad,
Guijarat for granting me permission to work in Zoo and for taking active interest and
guiding me in every step of my work in the Zoo.
REFRENCES
Ali, S. (1996). The Book Of Indian Birds, Pub-Bombay Natural History Society, Oxford
University Press, Mumbai.
Bernhard Grzimek, H. C. (1975). Grzimek’s Animal Life Encyclopedia (Volume - 7
Birds ). Pub Van Nostrand Reinhold Company, New York.
Berry H.H. (1974). Differentiating between Lesser and Greater Flamingo chicks for
ringing purposes. Safring News 3(1):26-28.
Bildstein, K. L., C. B. Golden, B. J. McCraith, B.W. Bhomke and R. E. Seibels,
(1993). Feeding behaviour, aggression and conservation biology of Flamingoes : inte-
grating studies of captive and free ranging birds. Amer. Zool. 33:117-125.
Bildstein, K.L., P.C. Frederick, and M. G. Spalding, (1991). Feeding patterns and
aggressive behaviour in juvenile and adult American flamingoes. Condor-93: 916-925.
Brown LH, E.K. Urban, K. Newman (1982). The Birds of Africa, Vol. 1. Academic
Press, London.
Childress B., D Harper, B, Hughes, V. W. Bossche, P. Berthold, U. Querne,r (2004).
Satellite tracking Lesser Flamingo movements in the Rift Valley, East Africa : pilot
study report in Ostrich - Journal of African Ornithology, 75, 1-2, 57-65.
Davis, W. G., (1978). Cluster Analysis applied to the Classification of postures in the
Chilean flamingo (Phoenicopterus chilensis). Animal Behaviour-26: 381-388.
Dewsbury, D.A., (1978). Comparative Animal Behaviour, Mc Graw-Hill Book Com-
pany, New York. pp13-89.
Espino-Barros R., and G.A. Baldassarre, (1989.a). Activity and habit - use of pat-
terns of breeding Caribbean flamingoes in Yucatas, Mexico. Condor-91: 585-591.
Espino-Barros R., and G.A. Baldassarre, (1989.b). Numbers, migration chronology
and activity patterns of non-breeding Caribbean flamingoes in Yucatan, Mexico. Con-
dor-91: 592-597.
Grimmett, R., C. Inskipp, and T. Inskipp (1999). Birds of the Indian subcontinent.
Oxford University press, New Delhi, pp 567-568.



EFFECT OF CAPTIVITY ON VARIOUS BEHAVIOURAL PATTERNS OF FLAMINGOES. 83

Harrison, C. and A. Greensmith, (1993). Birds of the World. London : Dorling Kindersley
Limited. pp 321-323.

Mascitti V.and S. M. Bonaventura (2002). Patterns of Abundance, Distribution and
Habitat Use of Flamingos in the High Andes, South America in Waterbirds:\ol. 25,
No. 3, pp. 358-365

Minelli, A. and Ruffo,S. (1980). Great Book of Birds, Arch Cape Press, New York.
Morris, D., (1990a). Food finding. In Animal Watching, A field Guide to Animal
Behaviour, Edi. By Liz Smith, London, Jonathan Cape Ltd. pp 94-104

Morris, D., (1990b). Grouping Behaviour in Animal Watching, A field Guide to Animal
Behaviour, Edi. by Liz Smith, London, Jonathan Cape Ltd. pp 17-26.

Morris, D., (1990c). Cleaning Behaviour. In Animal Watching, A field Guide to Animal
Behaviour, Edi. Liz Smith, London, Jonathan Cape Ltd. pp 235-244

Mundkur, T. (1997) The Lesser Flamingo - a summary of its current distribution and
conservation in Asia. In: Howard G (ed). Conservation of the Lesser Flamingo in
Eastern Africa and beyond, pp. 62-72.

Nasirwa, O. (1997) Status of Lesser Flamingos in Kenya. In: Howard G (ed). Conser-
vation of the Lesser Flamingo in Eastern Africa and beyond, pp. 22-24.

Patel M V (2003). Ethological studies on birds around the Kankaria Zoo. M.Phil
Dissertation submitted to Gujarat University, Ahmedabad. pp 47.

Patel S N (2003). Behaviour studies on captive animals of the Kankaria Zoo. M.Phil
Dissertation submitted to Gujarat University, Ahmedabad. pp 46.

Rebecca, Robertson and Johnston (2004). The Captive Problem Of Cheetah. A Ph.D.
thesis submitted to Flinders University, South Australia, in http://users.senet.com.au/
~acinonyx/Prospectus.pdf

Richard C., (1991). Birds of the World. Published by Colour Library books Ltd. Italy.
Schulze H., H. Fitch-Snyder, V. Perera, K. Petry, R. Plesker, U. Streicher, R. Plesker.
S. Smith and I. Stalis (2004). Health database for lorises (Loris, Nycticebus) and
pottos (Arctocebus, Perodicticus), prosimian primates, an illustrated review in Abnor-
mal behaviour in captive lorises and pottos in http://www.loris-conservation.org/data-
base/disease/abnormal_behaviour. html

Scott J.P., (1958). Animal Behaviour, The University Of Chicago Press, Chicago. pp
21-31.

Short L. L., (1975). Birds of the World. A Bantam Book Published by arrangement
with Then Ridge Press, Inc. pp. 38.

Simmons, R .E. (1997). The Lesser Flamingo in southern Africa - a summary. In:
Howard G (ed). Conservation of the Lesser Flamingo in Eastern Africa and beyound,
pp. 50-61.



84 Vidya Vol. |, No. 2, September 2005

Simmons, R. E. (1996). Population declines, viable breeding areas, and management
options for Flamingos in Southern Africa. Conserv. Biol. 10:504-514
Simmons, R. E. (2000). Declines and movements of Lesser Flamingos in Africa.
Waterbirds 23:40-46
Studer Thiersch, A., (1984). Flamingoes. In Grzimek’'s Animal Life Encyclopedia
(Volume - 7), Bernhard Grzimek, H. C., Published by Van Nostrand Reinhold Com-
pany, New York, Ch-10 pp248-249.
Tuite, C. H. (2000). The distribution and density of Lesser Flamingos in East Africain
relation to food availability and productivity. Waterbirds 23:52-63
Vidakovits, I. and A. Pinter (2002). Breeding Greater Flamingos At Budapest Zoo in
International Zoo News Vol. 49-6.

U

.

wre

A 3 LSRR

B FEETIRG

Fig 1 Eamsing fog phadi i & v of imporieni bobasoesl palimes §sisks
Feading, Lol snd Faziing

Figl Faasrg
1K Sl D i
| Ml o g b




CHROMOGENIC SENSORS FOR ANION
RECOGNITION

B Pranav Shrivastav @ and Mallika Sanyal °

aChemistry Department, School of Sciences, Gujarat University,
Ahmedabad-380009.

®Chemistry Department, St. Xavier's College, Navrangpura, Ahmedabad-380009.
aCorresponding author

E-mail: pranav_shrivastav@yahoo.com

ABSTRACT :

n this article, the chromogenic anion sensors

based on NH-hydrogen bonding interactions are

reviewed. Chromogenic sensors for anions generally
consist of two parts : anion receptors and chromophores,
which are covalently linked to each other. This review concerns
mainly, anion receptors for fluoride, chloride, bromide,
carboxylate, H,PO, and HSO, ions.

1. Introduction

The progress in synthetic receptors for anions has
attracted considerable attention in recent decades due to the
fact that a large number of biological processes involve
molecular recognition of anionic species. It is thus imperative
to develop techniques for quantifying or sensing such anions.
Nowadays, the development of colorimetric anion sensing is
particularly challenging since visual detection can give
immediate qualitative information and is becoming increasingly
appreciated in terms of quantitative analysis [1].

One of the more attractive approaches in this field
involves the construction of chemosensors. Such a system
generally consists of two parts. One part is an anion-binding
site employing various combinations of anion receptor units.
The anion receptors can be mainly divided into two
categories :
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()] neutral anion receptors and
(i) positive-charge anion receptors
Neutral anion receptors employ hydrogen bonding NH based donors such
pyrroles, amides and urea/thioureas or Lewis acids. Positive-charge anion receptors
use ammonium derivatives or guanidium centres for binding negative-charged anions.
The other is the chromophore part which converts the binding event or recognition
phenomena to optical signals. These two parts can be either covalently or
intermolecularly linked to each other.
The concept of chromogenic anion sensors is illustrated in Fig. 1.

oAl ©

Buib Cup f;ll ;
(Chromophore)  (Receptor) (A0
y)
s Sl
s ! \\\
Glowing Bulb Hydrogen bonded
{Chromophore) amon in receptor

Fig. 1. Chromogenic anion sensing mechanism

The ball in the figure can be compared to a substrate or an analyte such
as anions and the cup acts like a receptor or host that is connected to a light bulb
(chromophore). When the ball goes into the cup that fits its shape, the signaling
part of the light bulb is perturbed and the bulb will give a different colour depending
upon the anion encapsuled.

2. NH-based hydrogen bonding chromogenic sensors

These hosts include simple anion sensor system containing thioureas, amine,
amide, alcohol and pyrrole groups linked to chromophores. Chromophores used in
this type of chromogenic anion sensor are mainly organic dyes such as azobenzene,
nitrobenzene, indoaniline and anthraquinone or extensively conjugated aromatic
compounds such as quinoxaline, oxadiazole and porphyrin. The colour change
occurs upon binding of anion guests that affect the electronic properties of the
chromophores.

Sessler and Miyaji [2] have investigated a number of commercially available
compounds such as 1,2-diaminoanthraquinone, 1,8-diaminoanthraquinone,
4-nitroaniline, 4-nitro-1,2-phenylenediamine, 1-(4-nitrophenyl)-2-thiourea,
4-nitrophenol, alizarin, acid blue 45, naphthol AS and direct yellow 50 as anion
sensors in organic solvents such as dichloromethane. These compounds also
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contained chromophore subunits (acting as an electron acceptor) whose electronic
properties were modified as a result of interaction with a bound anionic substrate
(acting as an electron donor).

Thiourea is an especially good hydrogen bond donor and is an excellent anion
receptor for carboxylate anions. Nishizawa et. al. [3] have prepared thiourea-base
chromophores with p-nitrophenyl units. The compound was highly selective for
acetate ions than other anions in 1% water : 99% acetonitrile. The binding properties
with acetate showed a significant bathchromic shift in | max from 343 to 392 nm
with the increase in concentration of acetate ions. The stability constant of the
acetate complex was 3.5 x 10° M1, It was evident that introduction of p-nitrophenyl
groups into the thiourea moiety enhanced the hydrogen bonding ability, resulting
in an extremely strong binding with acetate, accompanied by significant changes
in the UV-visible spectrum. The method was applied to the colorimetric determination
of acetic acid in commercially available brand of vinegar.

Hong and co-workers [4] have reported anion coordination with a nitro-
azophenol thiourea based sensor. H,PO, and CH,COO ions gave stronger
complexes with it due to their high basicity. Moreover, H,PO, with four oxygens
makes the strongest complex via multiple hydrogen bonding interaction. The large
downfield shifts of thioureas NH resonances were detected upon complexation with
H,PO, and CH,COO in NMR spectra. Broadening of the phenol -OH resonances
was also observed, indicating its participation in hydrogen bonding interactions with
anions. The UV-visible absorption spectrum of the nitro-azophenol thiourea based
sensors showed a peak at 376nm. With the addition of H,PO, , the peak at 376nm
decreased while a new peak appeared at 529nm, concomitant with a solution colour
change from light yellow to deep red. This change resulted due to electronic
excitations through charge transfer from the donor oxygen of the phenol to an
acceptor substituent (-NO,) of the chromophore. Further substitution of the thiourea
moiety with p-nitrobenzene, allowed the easy colorimetric determination of F,
H,PO, and CH,COO which have similar basicity. The degree of red shift was
determined to be, H,PO, >> CH,COO ~ F>Br ~Cl >HSO, ~ I in CHCI,.

In a further extension of their work, Hong and et. al. [5] changed the signaling
unit from nitro-azobenzene to iodoaniline. This chromogenic indoaniline-thiourea
based sensor showed significant colour and UV-visible spectral changes upon
binding anions. With the addition of H,PO, and HSO, the colour of the CHCI,
solution changed from blue-green to deep blue. The association constants with
H,PO, and HSO, in CHCI, were 1.1 x 10* M* and 2.5 x 10* M* respectively.
However, addition of CH,COO or F , more basic anions, caused a less intense
colour change. In addition, in the case of CI, Br, and I, no detectable colour
changes were observed.
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Jimenez et. al. [6] have synthesized the receptors 1,5-bis-N-(9,10-dioxo-9,10-
dihydroanthracen-1-yl)-N’-butylthiourea and its urea analog. The compound showed
a remarkable colour change from orange to brown in acetonitrile or DMSO solution
upon adding F . The anion was believed to form a 2:1 anion to ligand complex ratio.

Besides urea and thioureas, amide groups can also form effective chromogenic
anion sensors. Jurczak and coworkers [7] have demonstrated the use of amide
groups containing macrocycle as a selective colorimetric sensor for F. A DMSO
solution of the compound showed dramatic colour changes upon addition of F,
H,PO, and CH,COO ions. It was found that a colourless solution of the sensor
turned dark blue (I =593, 708 nm), yellow (I = 375nm) and yellow (I = 384 nm)
when exposed to F, H,PO, and CH,COO anions respectively.

Sessler and co-workers [8] have investigated 2,3-dipyrrol-2’-ylquinoxaline
derivatives as potential anion receptors and sensors. The electronic influence of the
functional groups present in the receptor played a crucial role in its recognition and
sensing ability. The solution of the receptor underwent a dramatic yellow to purple
colour change in the presence of F. Furthermore, this system also displayed
fluorescence emission spectra that were quenched in the presence of F anion.
Further, they have also synthesized two more novel quinoxaline derivatives bearing
dipyrromethane and tripyrromethane [9]. Both were found to be much better anion
receptor for HPO, ,F and CI than their previous sensors [8] in dichloromethane.
The substantial increase in affinities seen in the case of H,PO, was ascribed to
the greater number of pyrroles NH donors required to bind a larger anion. In addition,
'H NMR results showed that the sensor was able to bind anions using two moles
of structure in dichloromethane.

The calix[4]pyrroles, colourless macrocycles rich in pyrroles NH hydrogen
bonding donors, are a class of uncharged anion receptors that show considerable
promise in the area of anion sensing. The incorporation of nitrobenzene and
anthraquinone into the calix[4]pyrroles to create fluoride sensors has been reported
by Miyaji and coworkers [10, 11]. Both systems bear an appended chromophore,
linked directly to the calix[4]pyrroles skeleton through a conjugating carbon carbon
triple bond. Upon addition of tetrabutylammonium fluoride, solution of the receptors
in dichloromethane turned from pale yellow to intense yellow for nitrobenzene
substituted sensor and from yellow to red for dinitrobenzene substituted derivative.
Similar dramatic colour changes were observed when the signaling unit was changed
from nitrobenzene to anthaquinone.

Wang and colleagues [12] have synthesized two derivates of oxadiazole, which
were used as anion fluorescent and colorimetric chemosensors. The compounds
showed high selectivity for H,PO, and F over CI' in DMF. Therefore, they can be
used for the ‘naked eye’ detection of H,PO, and F in DMF solution in the presence
of Cl.
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3. Conclusion

The field of colorimetric anion sensing is particularly challenging since visual
detection can give immediate qualitative information. The NH-based hydrogen bonded
chromogenic sensors are simple and easy to use. However, their applicability in
agueous system is limited and therefore needs more development as selective
determination of anions normally exist in aqueous phase. Overall, chromogenic anion
sensing is still a young field waiting for new disclosures. We optimistically believe
that there is a way to combine the aforementioned approach to fabricate an ultimate
chromogenic sensor for a particular anion.
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ABSTRACT :

Many authors have considered maximum likelihood estimation
in truncated / censored continuous distributions. In this
paper we have considered estimation of the parameter of the
truncated Type-l censored natural exponential family for
discrete and continuous both. Results obtained by Patel and
Gajjar(1990) and Sinha(1986) are deduced as particular
cases of our results.

Key words : Truncated, Censored, Natural
exponential family, discrete, continuous, maximum
likelihood estimator.

1 Introduction :

Skewed distributions play an important role in the analysis
of sample data originating from lifespan, reaction time,
reliability, survivor, and related studies. Parameter estimation
from both complete and censored samples is a major aspect
of any analysis of skewed data. A number of papers appear
in the literature in which estimates are derived for parameters
from truncated, censored discrete or continuous probability
density functions (pdf). Almost all these papers deal with
either the truncated / censored binomial, negative binomial,
Poisson, geometric, exponential, normal cases. These
probability density functions are members of the single
parameter exponential family (regular case). Patel and Gajjar
(1991) have considered Type | progressively censored
samples from power series distribution. But power series
distribution is also a member of the one parameter
exponential family. Selvin (1971) has considered maximum
likelihood estimation in the truncated, single parameter,
exponential family for discrete case only. In this article we
have considered estimation of the parameter of the truncated
type | censored natural exponential family for discrete and
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continuous cases. Some particular cases are discussed for continuous and
discrete distributions.

The pdf of one parameter natural exponential family (regular case) is
written as

Px (8) =c(x)D(B) expA(8)x) ~(1)

where
Supportoffi.e.S= {x|f (x,8) > O} does not depend on 9.
00Q isanopeninterval in R, Here Wdenotes the natural range of g.

A(0) is a differentiable function with continuous derivative A'(8) # 0 for
qTWw.
The functions (1,x) are linearly independent for xI S.

LetS={0,1,2,....,N,......} for discrete case and S = {x| -p <x < }for
continuous case. Also note that for the pdf (1),

E(X) = -D(@)AD(a)A(q)} -(2)
The natural exponential family that has been truncated on the left at c and
on the right at d (c<d) may be represented as

(a) For discrete case

p, () =C(2)d(6) exp(A(6)2), z=c+1l,c+2,..d-1
=0, otherwise
and

d-1
> p,(0)=1 -~(3)

z=c+l

(b) For continuous case

p,(6) =C(z)d(6)expA(f)z), c<z<d
=0, otherwise

and

d
Jpz(®)dz=1 -(4)
C

Letthe cumulative probabilities P_ and P, be defined as
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C 9 y = < 9 , f d t
P.= Z P,®) P Zdez( ) or discretecase

and

P.= j’ pZ 0)dz Py :} pZ(B)dz for continuouscase
oo d

then d(qg) from the truncated case is relates to D(q) by

__ Db®

de)=———— . .(5

O = 5 ©)
2 ML Equation for Discrete Case
From the result (4)

C 0

, , "O+y po

d(e)zD(9)+xZopx 2P (6)

de) D©  1-P,-P,

where

NOEETMG)

Let n items be placed on test. Let the test be performed N times. Suppose
that n, be the number of items that fail in course of N trials and the test is
terminated at the N-th trial. Let z denotes the trial at which j-th item fails.
Such censoring scheme is known as Type | or time censoring scheme. The
likelihood function of the doubly truncated sample under Type | censoring is
given by

nl n-n
La ﬂ{p(zj)}{p(z >N)}
J=
Using (2), likelihood function (6) can be written as
o O ow . 1-PN-pPDO™
L o C(z){d(® e’® ¥z
T]ca{ae)" @ 3 a) 5oy

N
where PN= Y Py (6)
x=0
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By taking logarithms, differentiating with respect to q and equating the
result to zero, one obtains

I+ 1 [l
+Pg _ PN TPd g

~Pd 1-PN~PDAH

dlogL _ nyd'(6)
a9 d(e)

+A'(O)n1z+(n- nl)é 5
C

where 2= {2 ZJ}/nl
J_

Substitution of expression (6) gives

nlg((g)“n@F_’C i E‘nlA @2z~ (n- m)%f’ngsdE: -®

Now using the expression (2), the equation (8) becomes

7= E(X) EPC+Pd (n_nl) P’N+P’d E (9)
n1A (6) n1A'(6) - PN —Pqd

But the derivative of p, (q) can be written as

by (6) =%(px (8))=A(O)(x ~ E(X)) py (6). (10)

Finally, substituting (10) into (9) we obtain the estimating maximum
likelihood equation

C 00 N o0
5 xp, @+ Sxp @0 5 xp, @+ Sxp @0
2=;nEX=0 x=d Eﬁ' nl%ﬁﬂ x=d S
nlu 1-pPc-Pg 0 ni 1-PN—Pd 0
H H H

E(X —nm (11
¥ ()%%—Pc Pd%% %_PN Pd% o

For n, = nthe equation (11) reduces to the equation (7) of Selvin (1971).
The solution to (11) is usually achieved by Newton Raphson method.

Zero Truncation:
Let ¢ = q, d = co. Ithis Case the estimating equation (11) redaces to

Z px()

n—nq =0
E % 1-Py D O+ BX )%ﬂ Po(6) Enl %_PN% -12)
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For the gemetric distribution

P(P)=(1-pp,x=0,1,2,..

the ML equation under zero truncation type | censoring scheme the
equation (12) becomes

ni

sz+(n npN
=1

p=1-—

which is the equation in the first stage of progressive censoring obtained
by Patel and Gajjar(1990).
Variance of the estimator :

92 logL
Consider —— —incaseofc=0,d =¥
002

Here

02logL _ ngD'(6) _ HD(S)EZ npg HIDOB2
02 DO "Mb@H 1-py  d-pol

0
(n-np2P_ EE i (13)
h B]-H—PNHD )

+mA’(6)z

where

PN'=§PX(9 % v(0), Px " (8)= 2 PX®) 4y a gy = L A®)
x =0 = ae aez

Now consider

E(Z2)=E@zlz=1,2..

E; XD, (e)%ﬁz px(e)E a4
and

E(n)) =nP,.
Hence substitution of expressions (14) & (15) into (13) gives (15)

P2 logL H niD'(®) nPNED'(e§+np° . g0 BZ

5692 E D(e) D(e) 1-pg Bl pOD
-1
o DPN HPN BZD i) N ON 0
n(l =) )Ei o Bl PNHD+n|:>NA (G)Xzzi(px(e)%(zzlpx(e)g ..(16)
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Using the result (16) we confind variance of gas

A 2
v(p)=-v/ etp*logL .(17)
H e? H
In conection with the example of geometric distribution, using the equation (16) and
17,

v(q) is given by
p(1-p)’
V(q) =V (P) - n(l _ PN)

which is the result obtained by Patel and Gajjar (1990)
2. ML Equation for Continuous Case With Type | Censoring Without Replace-
ment :

With similar arguments of discrete case, on replacing a sign by [ signinthe results
of discrete case the estimating equation is given by

Oc w 0 ON ® 0
af xpx(e)dx+jxpx(9)dxm of xpx(e)dx+jxpx(6)dx|]
5= "Nlw d 0, i~ niH¥e d 0
mp 1 Pc-Pq SHm B 1-Pn-Pd .
B B A B
hg 1 %pp-nlm 1 ED
+E(X)+— 0 ..(18
()ngll-Pc-Pd Hni Hl-Pn-Pabg 18)
and
Fp2logL H ngD"() '(9)%2 “po" Hpo'
E - -
J o2 § 0O "o "1-py "Hi-pol
i (6)d
O : 0 fxpy (B)dxD
-nft- pr)2PN +HPLBZD+nPNA"(9)EL°°—D .(19)
Fen e N

Example :
Let P, (g) = (1/9)e™, x > 0, g > 0 with ¢ = 0 and d = ¥ in the equation (4). The
estimating equation (18) becomes

N

Zzi+(n-nl)N
6=2=-

nl
which is the MLE of g in case of Type | censoring without replacement for the expo-
nential distribution with mean q (see. Sinha (1986)).
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And from the equation (19), one can verify that
92
V 2
@ (1~ exp(-N/8))

REFERENCES
Selvien, S (1971) : Maximum likelihood estimation in the truncated, single parmetor,
discrete exponential family. The American Statistician, Vol. 25(1), pp. 41-42
Patel, M. N. and Gajjar, A. V. (1990); Progressively censored samples from geomet-
ric distribution, The Aligarh journal of Statistics, Vol. 10, pp. 1-8.
Patel, M. N. and Gajjar, A. V. (1991); Type | progressively consored samples from
power series distibution, STATISTICA, anna, LI, n2, pp. 259-266.
Sinha, S. K. (1986) : Reliability and life testing, Wiley Eastern Limited, New
Delhi-110002.

O



A NOTE ON COMPLEX WISHART
DISTRIBUTION

by Dr. C.D. Bhavsar

Dept. of Statistics, School of Sciences,
Guijarat University, Ahmedabhad-9. (India)

Parag B. Shah
Dept. of Statistics, K.K. Shah Jarodwala,

Maninagar Science College, Ahmedabad-8. (India)

ABSTRACT :
I n this note we define Complex Wishart Distribution

and give explicit expression for the derivation of the
distribution of Complex Wishart Matrix directly as
well as indirectly. Some important properties of Complex
Wishart Distribution are obtained.
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Distribution, Canonical Case, Bartlett decomposition.
INTRODUCTION :
Let z = x + iy be a complex random p - vector such that
E@=9=gq, +ig,and
Cov(z)=Q=S, +iS,
where S, is positive semidefinite matrix and S, is skew
- symmetric matrix. A complex p random vector z is said to
have p variate complex multivariate normal distribution if the
real part (or the imaginary part) of every linear combination of z
is normally distributed. It is denoted by z ~ CNp (g, Q). In
other words z ~ CNp (g, Q) iff

(X[ 0P, 0 _0 0 -2,0
E&D~ N ' 0 >gwherey = 1 Hgl 225
O %2 0 O 20, 2.0
andg=gq, +id, (1.2)
Now, if we let z,, Z, ... Z, be ni.i.d. observations from

CNp (9, Q), then the Complex Wishart Matrix D is defined as D
=(Z-9q E;) (Z-9E,,) where Z=(z,, z, ..... , Z,) s an
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observation complex matrix of order pxn, g =g, +id,; E;, =(1 1 ....D. Note thatD
is a Hermitian matrix of order pxp. Hence, when deriving the distribution of Complex
Wis{lart Matrix D, np complex random variables of an observation maxrix Z reduces
to E p(p + 1) complex random variables of Hermitian Wishart Matrix D; for this
reduction there are several ways and so there are several ways of deriving the
distribution of D. For various methods for the derivation of the Wishart Distribution,
one can refer to Khatri and Srivastava (1979). For various results regarding complex
case, very few authors have given their contribution, Goodman (1963) gave Statistics
analysis based on a certain complex Gaussain distribution, Khatri (1965 a) gave
classical Statistical analysis based on a certain complex Gaussian distribution. Giri
(1965) gave the complex analogus of T? and R? test and Saxena (1966) discussed the
complex analogus of Hotelling's T2 for two populations. Krishnaiah (1976) considered
developments on complex multivaviate normal distribution. Khatri and Bhavsar (1989)
considered asymptotic distribution of test statistics for covariance matrices concerning
complex elliptical distribution and some asymptotic inferential problems connected
with complex elliptical distribution have been discussed by them in 1990. Anderson
(1982) considered two testing problems relating to the complex and quaterion
multivariate normal distributions. Thus, very little attention is given by researchers in
the area of Complex multivariate normal distribution and particularly in the area of
Complex Wishart Distribution.

In section 2, we obtain the explicit expression for the Complex Wishart
Distribution when z, ~ CN(Q, Ip), (i=1, 2,...n) as canonical case and then obtain the
distribution of Complex Wishart in general case. Further, the expression for the same
is obtained directly when z; ~ CNp(g, Q); (i=1, 2, ...n). Distribution of the maximum
likelihood estimates of g and Q, distribution of generalised variance and some other
important properties are given in the last section of this note.

2. DERIVATION OF COMPLEX WISHART DISTRIBUTION: :
2.1 Canonical Case of the Complex Wishart Distribution.
letz,, z,, ...z, be ni.i.d. observations from CNp (0, Q) populations. The distribution of

n
the matrix V:Z z, z* for Q=I, gives cannonical case of Complex Wishart
E

Distribution. If we write Z = (z,, z,, ... z,) the V=zz!. Using Gramschmidt
orthogonalization process the rows of Z; namely z,, z, ...... z,can be transformed to
new complex vectorst,, t,, .... tp, using transformation.

T=L2Z...

where T : pxn is a Complex matrix, L : pxp is a lower triangular complex matrix
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and Z : pxn is an observation complex matrix with (n3 p). Further, t*, 4= dij(i, i=1,2,
..., p) Where dij is the kronecker delta and the raltionship between t's and z's is of the

form
t=(1z + 02z, + ... + 0z, (i=1,2, ....... p) (2.2)
or

Z = Lty + Lty + o+ L

where L = (£;) and L™ = (£9)

Note that (2.2) is an incomplete random unitary transformation. Since z~
CNp (O, Ip), it is obvious that

iy, Ligs - fi-1 ~ ICN (0, 1) and (i £* ~ Cx2..,

e fy (k=1,2, .. i - 1) are independently distributed as Complex Normal
Distribution and ¢; /", has Complex Chi-square distribution (Cc?) with n-i+1 degrees
of freedom. Note that (2.3) represents the unconditional distributions of Ejk (k=1,2
....... i). Using this result for each |, starting from i=p down to i=1, we have the
following theorem.

Theorem: LetZ=(z;,z,, ....... Z,) be an observation complex matrix such that
Z~ CNp_n (O, Ip, I) and let L : pxp is a lower triangular complex matrix such that the
real part of diagonal element /, is positive and ZZ*=LL*. Then the variates /*, (i,j = 1,
2 . p;i> j) are ICN(0, 1) and the variates ¢ /,* are independently distributed as
CX2 with (n-i+1) d.f. and also independent of £; (i>]). Hence, the distribution of the
matrix L is

1] Boe e Hu] Bt €% (6 €)™ d §)0-@ < <oo.<o, > |
(11 B B By - g o or e

i
d=1

0</l;<¥ (2.4)
Now, using the relation V=2Z*=LL* and the jacobian of the transformation,
P .
- V) =27 []a =" 9
1=
We get the distribution of complx Wishrt Matrix V as.
f(v) =k (p, n) etr (-V) |V|"P V>0
=0 elsewhere (2.6)
p(p-1) (2

where k(p,n) = T

2 I_lr(n-i-f—l). Symbolically, it is denoted by
=1

V~Ccw, (n.. 1)

2.2 Complex Wishart Distribution in the general case :
LetZ=(z;, z,,....... Z,) be an observation complex matrix such that Z~CNp'n
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(QE,,. Q. )with=q=q, +ig,Q=4&, +id,,E' = (1,1, ...... 1n times). A Complex
Wishart Matrix D is defined as D= (Z. - gE 1n) (Z - gE1n)*

If we consider the transformation gi = C (z,- ) (i=1, 2, ....... ) with Q=CC" then
g~ ICNp (Q,Ip). Using canonical case, we have V=GG* ~ CWp (n,Ip) with G =(g,, 9,,
....... g,) and the relation V=GG* = C-1D(C1)* the distribution of D comes out as

f(D) =K(p,n) |QI" etr (-Q"'D) |D|"P Dg>0

=0 elsewhere 2.7)

where J(V ® D) = |Q|®*? Itis denoted by D ~ CW,, (n, Q).

Important Properties of the Complex Wishart Distribution :
2.3 Important Properties of the Complex Wishart Distribution :

(D LetZ=(Z,,Z, ... Z,) be n observation complex matrix from CNp (9, Q)
population.

Thenthe m.l.e.'sofgand Q are

0 1o 10 - O_x v
ezfz—Zm:—E\ZXi‘F\/ﬁZyiH:X"'\/TIZ 28)

n

n

o1& = —v 1
and Q= — Z@ -2)(Z -2) =ES'
1=
Similar to real case, Z and S are independently distributed such that

— 1
Z-CN, @ = Qﬁ&s ~ CWp(n-1, Q) 29)

(2) Let D : pxp be Hermitian positive defvinite matrix such that D ~ CWp (n, Q).
Then we can establish the following results :

(a) For any arbitrary complex matrix H : m x p,. HDH* - CW_ (n, HQH").
(b) For any complex vector h:px1, h*Dh /h*Qh ~ Cxﬁ and is independent of h.

(c) |D|/|Q] is distributed as the product of p independent Complex Chbi-square
variates with n, n-1, ..... n-p+1 d.f. respectively. The ht" moment of |D| is.

P I'(n-it1+h)
hy = |Olh 2hp S ——
egom =ier2w [17r 5y
(d) D = (d) and Q! = (q) then gPP / &P ~ Cx’ ...
(e) For any complex vector h:px1, h*Q1h/h* D'1h ~ CX::+1and is independent
of h.
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@A) If D-CWp (n,Q) then
[ @(TT)dT =" x(p.n) [D'® $(D) dD
TT¥=D

where T : pxn is a complex matrix (n>p), D, (=Real part of maxtrix D)>0. Note
that the left hand side represent the integral of j (TT*) with respect of T over the
surface TT'=D and is an abbreviation to indicate that a transformation is made from T
to D and u; and u is integrated out.

(4) Wishart Bartlett Lemma :

LetD ~ CWp(n,Q) and let L be a lower triangular complex matrix L= (Lij) such
that (/)5 > 0 and D=LL". Then ¢, (k =1, 2 ....... i-1,i=1,2... p) are
independently distributed as complex normal and ¢, /", has Complex Chi-square
distribution with (n-i+1) d.f. and is independent of /.

(5) Let D ~ CWp(n,Q), n>p with Q is a Hermitian positive definite matrix and
partition D and Q as

o= (D, DlZE Q= Ry leg
- %312 Dzz@’ %21(?22@

If we define D, , = D,;-D;, D3, D'y, Q1 ,=Qyy - Qy, D3, Qpandb=Q,, Q%
Where r + s = p, then
() D,,and (D,,, D,,) are independently distributed
(i) D, ,-CW, (n-s,Q,,)
(iii) (D,,/D,,)-CN,  (bD,,, Q,,, D,,), and
(iv) D,, ~CW, (n, Q,,)
3. DIRECT DERIVATION OF COMPLEX WISHART DISTRIBUTION :

We know that for the derivation of the distribution of Wishart matrix D, there are
several methods. In this section, we obtain the Complex Wishart distribution using
the transformation given by Khatri et al (1979) for the derivation of Wishart Distribution.

Let Z =X + Y be p xn (p <n) matrix whose columns are identically
independently distributed as CNp (0,Q) where Q is a Hermitian positive definite matrix
Then

n
V=27 = ZZiZi has a Complex Wishart Distribution. Since Z is a
1=

complex random matrix with n>p, we have Z=TM, where T is a lower triangular matrix
such that (t;); > O and M is semi unitary matrix with complex diagonal elements,
then V=ZZ"=TT and MM" = l,- Observe that
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p i

JZ- TM) =2 I:I gt g, (M) (3.2)
Now we know that the p.d.f. of
ZNCN, (0,Q)1,)is f(2) = |QF n™etr (-Q* TT")
Hence, the joint p.d.f. of T and M is given by

p :
pr Qe (1T [ 67 G (M)

=1

Where Inp (M) is a function of M only.
Integrating out M we get the marginal density of T as

p )
cpretr (TT20 [ (6" 3.2)
=1

Where C = MMI_l np (M). dM. Since (3.2) is the marginal density of T.
~p

p .
J Crn ™ etr (-TT )2° |‘It§“‘2'” =1
TP =V 1=
Hence,

- - p
C*=m ™ T (n) with [ () = 74P™ |‘1| r(n-i+1) (3.3)
P p -

Thus, the density of T is given by

™ ) . P onegis1
" 2P etr (-TT t

R I K (3.4)

P
2 2p+2i-1

NowV =TT gives J(T - V) = 2° I_l i
=1

Hence, the density of V is given by

et (Q'V) V[

T IQ 35



ANOTE ON COMPLEX WISHART DISTRIBUTION 103
REFRENCES

1.

10.

11.

12.

Anderson, S. A. and Perlman, M. D. (1982b). Two testing problems relating the
complex and quaternion multivariate normal distribution. Unpublished
manuscript.
Anderson, T.W. (1972). "An intorduction to Multivariate Statistical Analysis"
Wilely Eastern University Edition, New Delhi.
Girl, N. (1965). On the complex analogues of T2 and R? tests. Ann. of
Mathemetical Statistics 36, 664-670.
Goodman, N.R. (1963). Statistical Analysis based on a certain multivariate
complex Gaussian Distribution. Ann. of Mathematical Statistics 34, 152-176.
Khatri C. G. (1965). Classical Statistical Analysis based on a certain multivariate
complex Gaussian distribution. Ann. of Mathematical Statistics 36. 98-114.
Khatri, C. G. & Bhavsar, C. D. (1989). Asymptotic distribution of test statists for
covariance matrices concerning complex Elliptical distribution. Mathematics
Today Vol. VIl Pg. 19 to 32.
Khatri C. G. & Bhavsar, C. D. (1990). Some Asymptotic inferential problems
connected with complex Elliptical distribution. Journal of Multivariate Analysis.
Vol. 35, No. 1 Pg. 66-85.
Khatri, C. G. & Srivastava, M.S. (1979). "An introduction to Multrariate
Statistics”. New York, Oxford. North Holland Scientific Publishers Ltd.
Krishnaiah, P.R. (1976). Some recent developments on Complex Multivariate
Distributions. Journal of Multivariate Analysis 6 (1), 1-30.
Kshirsagar, A.M. (1959). Bartlett decompostion and wishart distribution. Ann.
of Mathematical Statistics 30, 239-241.
Saxena, A. K. (1966). On the Complex analouge of Hotelling's T? for two
populations. Journal of Indian Statistics Assoc. 4.
Srivastava, M. S. (1965 a). On the Complex Wishart Distribution. Ann. Of
Mathematical Statistics 35, 313-315.

O



AN EOQ SYSTEM : WHEN RANDOM
CHANCE OF DISCOUNTS ARE OFFERED

By : Ajay S. Gor & Nita H. Shah

Department of Mathematics, Gujarat University
Ahmedabad - 380009 Gujarat, India

e.mail : nita_sha_h@rediffmail.com
ABSTRACT :

n important aspect of an inventory control
model is to develop a model for evaluating
alternative discount proposals and selecting a

total replenishment quantity. Such a development is given in
this paper. A model is also supported with a numerical example.

INTRODUCTION:

Inventory management is mainly concerned with two
guestions :

(1) How much to reorder , and
(2) When to reorder.

Peterson and Silver (1979) tried to answer first question.
Many discount connected models are developed by Brown
(1967), IBM (1971), Naddor (1964) etc. A single item
deterministic demand inventory control models select individual
reorder quantities to minimizes the total cost of the fixed
ordering costs, the cost of material purchased and the inventory
carrying costs. An inventory model is developed to minimize
the same costs for an entire family of items. In this paper, an
attempt is made to decide optimum purchase quantity when
discounts is / is not available. A model is also supported by
numerical illustration.

MATHEMATICAL MODEL :

The mathematical model is developed with following
assumptions :

1. The demand rate of R units per time unit is known and
constant.
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2.

P denotes the probability that a discount is available and (1 -P) denotes the
probability that a discount is not available at the time of ordering.

Q denotes order quantity to be procured when discount is not available and Q,
denotes an order quantity to be purchased when discount is available. Q and
Q, are decision variables.

The inventory holding charge fraction i per annum and set up cost A per order
are known and constant during the period under consideration.

The unit cost is C per unit per time unit.

If d is discount as a percentage of unit cost then Q, units are available at unit
cost C(1-d) per unit per time unit and Q units are available at unit cost C per unit
per time unit.

Lead time is zero.

Shortages are not allowed.

Under the above assumptions :

Total cost TC, (Q,) per cycle, when discount is available, is
C(1-d)i .2

R 91 (1)

and total cost TC,, (Q) per cycle, when discount is not available, is

TC,(Q)=A+C(1-d)Q, +

Ci ) @
TC,(Q=A+CQ+ R 2

The total duration of cycle time is
PQ,/R+(1-P)Q/R
Hence, total cost TC (Q,Q,), of an inventory system per time unit is

PTC, (Q) +(1-P)TC, (Q)
TCQ.QY= PQ,/R + (1-P)Q/R

AR +C(1- d) PRQ, + C(l-d)iPQi /2 +C(1-P)RQ + C (1- P) iQ%/2

= (€©)
PQ,/R + (1-P)Q/R

For obtaining minumum value of TC (Q,Q,), we require

9TC(Q. Q1) _ 9TC(Q, Q1) _
- Oand 301 0.

Differentianting eq. (3) w.r.t Q, and Q resp., we get

c(1-d)iP Qi - C(1-P)iQ? + 2C(1-d) (1-P) iQQ, - 2Cd RQ - 2AR = 0 )
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and

2
-C(1-d)iP Q | +C(1-P)iQ? + 2CPIQQ, + 2CPARQ, +2AR =o0. ®)

Subtracting eqg. (5) from eq. (4), we get

2AR + C (1-P) dRQ
Q1= C[PdR +i (1-(1-P) d)] ©)

Substitute value of Q, in eq. (5), we require to solve

X, Q%+ X;Q3 + X,Q% + X, Q+ X, =0

where

X,=C?*(1-P)i®

X;=2C?Pi2dR

X, = CiR (3CP?d?R - CP+3d?R - C (1-d) pd?R + 4APi + 2CPd?°R - 2Ai?)
X, = 2CPdR? (2Ai (P-1 + d) + CPd°R)

X = 2APR? (CPd?R - 2i (1-d)A)

a=1-(1-P)d

using Newton - Raphson's method with initial iterate

2AR

Ci
Once, Q = Q, is estalished, Q, can be found using eq. (6)
Also,

dQ,
dQ

Thus, Q, is increaing function of Q iff Pd2R > 2Aia, the. number of units to be
purchased at discounted price is always more than the numbor of units to be
purchased at original price.

= Pd?R - 2Ai.

The following numerical illustration also interprets te same fact. We also study
variations in purchase quantities with change in d.

Numerical lllustration :
Consider an inventory system with following data :
Unit cost C = $ 10.00 per unit
Inventory holding charge i =$ 0.24 per annum
Set up cost A =$ 250.00 per order

Demand rate R = 1000 units per year.
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Table : Effect of changes in discount d and probability P
ON PURCHASE QUANTITY Q,Q,, TC,TCAND TC

P 0.10 0.15 0.20

d Q 389.10 357.29 326.88
Q, 895.13 859.92 826.15

0.10 TC, 8306.18 7992.26 7685.34
TC, 4322.68 3972.94 3647.02

TC 10736.86 10580.27 10439.03

Q 257.39 162.42 70.73

Q, 1363.40 1244.69 1130.07

0.20 TC, 11157.21 10207.51 9290.58
TC, 2903.40 1905.86 963.30

TC 10132.80 9702.86 9302.10

Table suggests that as probability that a discount is available at the time of
ordering increases, number of units to be purchased when discount is not available
decreases whereas units to be purchased during discounted period increases
significantly. The total cost of an inventory system per time unit decreases. Increase
in d, a discount as a percentage of unit cost results decrease in purchase quantity
when discount is not available whereas reduction in unit cost tempted retailer to
purchase more units during the discounted price which also reduces total cost of an
inventory system per time unit.
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ABSTRACT :

t is observed and derived from a result of Comfort

and Gordan that growth (bX-X) of any countable,

perfect space has to satisfy ccc. We also obtain
separability of the growth of countable, perfect, spaces in a
few other results.

1. INTRODUCTION::

There are plenty of countable, perfect spaces. However

there is only one among the metrizable spaces. What is meant
is a well-known result, due to Sierpinski[8], that any countable,
perfect, metric space is homeomorphic to Q. Among the other
examples of countable perfect spaces are included the well-
known examples F_[5] and S, [1]. One also finds such
examplesin [3], [7], [4]. The considerations of the main results
in this paper arose from our attempt to know about growths of
these spaces.

We shall first gather some terminology and definitions.
All our spaces are completely regular and Hausdorff. A
topological space is called perfect if it has no isolated points.
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In other words each point is a limit point in a perfect space. A family 4 of non-empty
open sets is called a p-base if each non-empty open set contains some member
from this family » Then cardinal functions called weight and p-weight are defined as :

w(X) = Oo amin {|B| / Bisa basis for open subsets of X}

(X) = DO amin {|p| / pisT basis for open subsets of X}
The cellularity of X denoted by c(X) is defined as:

c(X) = Uo Dsup{]C|/C isa collectionof pairwisedisjointopensubsetsof X}

A topological space X is said to satisfy a countable chain condition if every
collection of pair wise disjoint subsets of it is countable. Such spaces are called
ccc. Thus a space X is ccc iff ¢(X) = U,. If D is a dense subset of X then 77(X) =
1(D) [6]. Martin’s axiom is the statement that, in every compact ccc space, the
intersection of fewer than 250 open dense sets is dense. Clearly the Continuum
Hypothesis (CH) implies Martin’s Axiom. The use of Martin’s Axiom together with
negation of Continuum Hypothesis which is to be mentioned as MA + (Dl < ZD° ) (
the consistency and independence are known) is made in one of the results.

2. Countable Chain Condition(CCC) :

We first quote a result due to W W Comfort and Gordon [2], which we use to
obtain theorem 2.1:

Lemma 2.1:
Let m be a cardinal number. Then the cellularity of bX-X is at least m iff X
admits a collection of m cozero-sets {U ,} such that
0 Each U , contains a non-compact zero-set; and
(i) U, n U p isrelatively compact a # B.
Theorem 2.1: If X is a countable, perfect space then bX-X is ccc.
Proof: We first note that a countable, perfect space cannot be compact, because
of Baire Category Theorem. Thus in a countable, perfect space compact sets are
nowhere dense. It follows that, if X is a countable, perfect space then any family

{Ua} of cozero sets satisfying (ii), is a family of pair wise disjoint sets. Therefore
{U a} is countable. Hence the theorem follows from the lemma.
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3. SEPARABILITY :

We next obtain,

Theorem3.1 : If X is a countable perfect space with 77(X) = U, then bX-Xis
separable.

proof : Since X is a countable perfect space and bX is a Baire space, it follows
that bX-X is dense in bX. As X is a zero-dimensional we can select a p-basis {W,
/1=1,2,3,...} of clopen sets. Form a set A by taking one point x from the non-empty
set Clgp W n (BX = X)), for each i. We claim that A is dense in bX. To prove the
claim, let W be any clopen subset of bX. Then, W =cl 5, (W n X) O cl ;, W, for
some i. From this it follows that A is dense in bX, since bX is zero-dimensional.
Consequently bX-X is separable.

Remark: There are plenty of spaces (in fact 2C) that are countable, perfect
spaces with p-weight [, [3].

The above result (theorem 3.1) can be sharpened under a set theoretic
assumption. First we consider the following definition. A space is an absolute G, (I
a cardinal) if it is the intersection of | open sets in its Stone - CeChcgmpactification.
Absolute GDO spaces are also known as absolute G5 spaces or Cech complete
spaces.

The following result is due to FD Tall [9].

Lemma 3.1: [MA + (Dl < 2D° )]. Suppose X is absolute G, A< 2D° , and
cce. If (X)) < 2D° , then X is separable.
Now we are ready for the promised result.
Theorem3.2 : [MA + (Dl < ZD° )]. If X is a countable, perfect space such that
T(X) < o™, then bX-X is separable.
proof : Suppose that X is a countable, perfect space. Then bX-X is acountable
intersection of open dense subsets in ®X. Therefore by Baire’s theorem BX-X is
dense in bX. Consequently bX-X is absolute Gzand 17(8X — X) =m(X) =
11(X) . Now the result follows from the previous theorem 2.2 and the lemmaa3.1 of
Tall.
Remarks :
0] If a countable, perfect space X has p-weight L, then it has to be
resolvable (a space that contains to disjoint dense sets). [Reason:
If {O, /i =1,2,...}is a p- basis, select distinct points a, and b, from
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each O,. Then {a/i=1,2,...}and {b,/i=1,2,...} are disjoint
dense subsets of X].

(i) Since there are countable, perfect spaces, which are irresolvable

[4], there do exist countable, perfect spaces having p-weight > [1,.

(iii) We do not know if there exists any countable, perfect space X such

that bX-X is not separable.
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JTET BT IATITH T

2. T SR
AT T T,
et Tawmr, wor wfee Wwad, e e, HEReEE.

‘T‘"%W HT A6 W, TURON FAN Wi
I 9 ¥ wg 7 St 7 {6 wifEe & aeE s W
AMTF TT T HIA & T WA BT LA, S I THiT A
AT 2 3t fF Aifeer &t o &w At umia @ 3%
o | Wie Bt AFTE Tgiad d STET A1 F/T 2 37 99T
% I H &9 BE Whd & 6 Wed &l db g ©F ¥ ST,
e &1 Th qaias Wiqd gard & B9 d THT; ATed B
qrd gfe & 7 IWH Taq IRadeid gt ¥ I 98
URAAA-NAdT T JAT AT(BF MR G It & |
e & AT AT BT IR F&r 37 & at Tg g At v
g fF alem # dATedT Sruiq daeETeRdr, aRadHeTedT,
IepaT TUT ATBBdT & U9T T IWY 2 Tad & T B
TE URAdA-Sre HETTYO! AT ST & | 39 =< & SR & 4
TE Thd UTEE IWEREE T B 6 qgd @i ® uw o9
ugrd & WA H W AT AT S ATh 3nfg Sedr & [T Ta
oAqT, q H AT ST BT THTT TP AT | &F & AT ATpebal
T T 3T AT T Tt &; T T8 ST 3 frama
F T SET 2 | G H arihdr & 9= Aifaesdr, aRad-eiedr
anfe umer: 2 & | St @ @1 o 99T a9 Aee & e
Ft g gfHEr & ged T |

TE ATE TEAT AT & 6 wifEer & giAsT a1 e F
IR TAY THT W IS B B | U= gie F | A wnteer
TE STTHIONAS AT, T JURMH® o1, T s
T g qE fowel &1 | T IAMYWEHHA b -3
FTHOMHF Wiecd FaAel a9 T | AR g § o A
% IR I TN, 9 W, AR, edref 3nfe &1 3uesr
fohq forr eRHaTe SURYT T ST T B | g9 Sl great &t
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e B T AT F AAMS wie W R & a@ fog wa: @ E 7 e
F SURATT IAAR AAMAE e & Ih Bt T | JeITeApdr, aRad=eiedT,
Hhar qAT qBHAT; TRAT H g1 9 Tgaall O qraAr ol 8 -

(2) TAATHHAT :

gl T &1 T §, W AMMed T H Tqd & | AifeT & @y gl
F HOY W URTH § Ugd ¥ & A gar 9o 3 2 | TR, Blans g
T TH AT BT ITT(1ha 6AT & 16 Saer e/ 9e-1sh & JeaTd® ararasarst & o
@ AT ¥ T-9-% Hal & | Wiiaed | aidias deml & TArdr Teresiar 19T
HTTT TAT ASATHBAT BT BT & 3N I T F BAlHD TS T Big 0T FTaicdH
Fiq WEY TROT HIAT & | 37T FATET | & TATHBAT AT W TAT FHSETT
STTfeRTa Hedt, ATt 3T Quost % S S adt € | 3 gwend anfy U wmey
FI B I A TAATHR FI TAATHSBAT H TAT B & TS (a9 BT TROT Bl 2 |
3 fafr ®i &7 AT TeT ST gH AT BaT 2, a9 AR A I8 U9F 3T
2 5 g% =0 Topg aE 3 ? ISTEROT & 60 - HETWRA T YW Sit Hiaw
P Ugd gY IABT TR IR 3 [IaTaT & 915 a9 & Y 7497 & av ot 37 [
3G WA AT #, 37T W 3R “ardiasd’ ©F 8 Ry &, a9 Al g% M
UY & 3T A 3TIH FAAT &1 BE Tehil Toh qTediteh 3N AT F 3194 A Bl e
H T gU U ORI AR & OATIH ¥ HUTIS B gAT 8, Tw qepre qodt
3t T SIS A T 2 | TEF $F 919 B FEAT A AT 2 6 WO B TR
TWE ¥ ARG gie ¥ faed T gfoe™ oo & ©0 | AWy S g fhq shiew snw
AT BT FhAT & T T TRATITS GRIA IT ITARAT &F T2 AP 2, df I8 99T
ot Saar & 7% 71 WomR (ghemer) Mivad ®9 & @7 a1 96d £ 7 g7 qor
# qfta TeaTe & ITa9Y IUA § ? INR BH UE AH ol 16 Sfaer e @t
TR GfREH H A7 ARG H T SIEt T E Al $ qIT AR # UG [ IS
TRt o ferelt w TEAme # gawr dfqer € RF qeAt o gE a9 owva B | T
T FET W TE Wt I3a1 ¢ T Tafue et F R w folt wit O ywesnd sty
THIAM AE-JAT pdi 9X ggat & | oM Tiaeias’ (Toes) | 3
FETHS TH F G Fael Wd FIAT GRFA & | GTH & T | glagers
B TH I WO T B, 3 G2l U ¥ G TEATRR ST GSAT 1 W THT
TIRaR e fHadar & | 981 9 e 3T A1ed & W9, qeTes 3R -
TSAATHSBAT & YT Fa+ [ahe 7Er W 2, Toa gaAw F@t | &g g7 qwm ==
THTE... B TN TR § 3Me | BT IS deb Tarad g Sar 8, I9E "
TOT T TATHBAT H T TS A A2 THATT | T8 TATHS ITA H ARAT AT
Tt AT THATHBAT & T WS TATHBAT & ATaIS [T TR FIHRT A & |
STET T T Blar 9T it frarg 7 g 99 St & | IO S TR H ST hebt
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BT ANT THBT ISTEOT & | Hepall F&T O¢ T T[0T § Paal & 16 & FidT 61 T80
A | IRA AT 38 WIBR 8l B¢ Thdl | T&1 a3 WY o S
BT AT HBAT ITUH frael & & | BF Sar & | 37 QRIvrehdr 3N iyt
WHR & HT FqHT |

WA aRUeT # 3laamd @I 319 &3 TR & [ ghe ol 2 | 98 A db
THEEIRET, FaRaRTeTs, dqasann & -9y iepias areg ¥ 9 S8 o 8 |
TieH & Al ghrem Se @ Bar e % aived | Rt i fag o wEr
o6 &0 TaRumT quT Fiwplas Sig F F99 H 3799 9w U E | 72 TR ue
I H gEE TE E | e AW & WU JE A FEET WA 2, IR @
T BT IMET A7 TIaRemT THITad; 31T 99T Saard ol" [qaReRT & J9
T T FHAT B - A U T A |

. TH. TS A ST - Y P AT WEdeR % URueT | # 2 SEr 9
‘Sl # TAAEar B I FA E | T2 FAE B IIAEAT dF & rad-aT J
AT BT AT FIA F T F AT F AL AT qEF F A FAT g g |
TP TETH TR AT H T8I §Y FAT & IR S0 SAEam g | q9g #/ forgn
- T dF g 3T FHT F U ST U Tskeaa~d (Abstractness) & - aradigar 2 5
TETH EHT AT ATEAT 2 |

T # wifee & dou § ‘derar &1 ued e A & ST 2, F9ih IURIh
AT qE - ToMas IHERI, [TORaRIS Afqasar o7 qiesias a5 qe
e & At IaAT & W B | I gt % s 3fa¥ gaqr & & fe gfoem @
TATHEAT ARG / oot / = / g / geqAssd & SEF 8 9«9 6 anfe @6t
TATHBAT $% ST T AFAE ATt FF Fomdar & et & | 31 #9699 bl
TeATe T ARATIRATS U SMeMRA wAT e W AT dfadwen e # O
TATHSA AEF F A0 [TaRIeT U9 Fogq {99 qon dmefcas wRedt & BRT
iR qeaneedr #t gftc & faer o wedt & | T Bt o e g
WEE g $a - T R T AR IWT AT ThAT F | IS H AUSIIR
Tad i geATsT W IR 3He Iu=Et # W 39 IW|T ST FehaT B |

TE 3N FHSIRMET (TUME ) THTHBAT F IRT ATEID TATHBAT B
W q FT IR FES IO W AT E | S d A F AHA W WG 1At
IAEAT FRT T 3MHST T FROT F THIA A S AT ITAT - IFAAA AR
BT ITAW BT TAT T[T TEG B TINE 7S 6T Bl qATHBAT & S T
IMAAT H THATHBAT B; 98 TF & ST TGAT BT 947 FI &am 2 |

TE ARG B ST W W A gE a9 Haag § F Aeitaae @5t
TATHBAT TAWT TEMRA 2 | Ta-, Tdd, auad RATaal Hi TeATHBAT i T
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IUHTOTT GRT qUT J=RT g7 THST ST & U9 Ty foparm Sar 2 | \-ifam 3w
T4t Fafear agfa ®F =1 fear 2, S 31w U Fafaiea de7 & | W H1 A U g
g St IUHROT ERT Toeqd et gy wereT R S |ebdm & | qm UE A &
e ATTaE ik ® STHT SUGRT TRAT ST Ghar & | e $f 3 TRE ud
THEA HF q& H T BT g Ao 2 | T AT T B TEATHSAT B TH
SIIEEPR U TAGRUE TU7 T AAMGA-TE ST & & 3Mhidd Hal 2 |
T 3R o’ ST B IHA TAE 2, T UH Fal AHIAD AR o
FEOT AT FIAT &, TEl FAL FAGATS TATHBAT § A FLal & |

HAIAHATE TEATHBAT IT TR ITATHT Bl HIS AT 9 & YbRi § faqeiista
T THA & - Hles A5 (FAWT TN TAqT AAT IMEMNA | IJTET & fAqw s
AT 3R F| 3ruar T ARSI HOHTH WG & OCSEawa qem SniE &t
FHIT BRI IH UbN @RI f6ar & 6 Iu=am, Iu=ame W o1 T&aT 2 3f U
B T BT IEA A I@T | GISHIBN R F gH o 7 {999 Iewe B
I H TS gHSAT & HIOT W, IULT 37T HHI: THAU BT TEIET, TAT Bal-A-
FE IBY F T IABR AT FH HF JHAT & I8 gedT & - SHH AE gH
ITI H T ANE WhS g & A TF B WSl & | W | fF T8 T FoHeTE Pt
2, T AFIATTe B TILIE H BIEA TEl - 37 W U9 rtHerts # s
I B TIAT T 2 | TS FRSET § T (S8 9redn) &1 Socialization
3fiT ft @1 3@ Socialization @t wHIT: WBR HTAT Teh TAT q27 & ST g0 THGT
Th Y WSl & FoATHD (99901 Ug e & &9 # 3 2 |

AT HT ERUWE F qHeT AT EAT WSS TRUGT H 797 T FAT & W
ZN & WY T Bt F GWad: T8 I SHe B g@nw |

PR A 5 YR ATBed % T BT TIRATOT I & heg | &; AT 31
HYF T A AR, 7€, 9T, {8l 3R AoHTeorehar Ht T¥® & T99 F T
T ST BT VAT BT B, e & T AR gl @1 TEnT 39 39T i
et Wife # S I &am g |

TE ASr & BT AW Tl B gAa@ned Qi S SRy, ‘o,
TAEAHT qEIT B AT 7Ew E |

g TP Taras TqciiedT & Thal & 6 ‘Arorg $l HSBUT quT ‘AN UH
SHE HT TAATHIA TTHT FATT 2 | 0T 37T Uit 9% % HRT 9T
feFeT T ST AT &, 9 W ST F T S0THE BT WigAT & [T 97, SRt
FTE T TI AMHAPAT FHT TAT TEAT b ISRIHIOT HT IFE0T HEHAT 3MME F
IRT BT ITAW H ST A0 & 98 W AN AAIATAS TATHBAT HT Hebd
ST 2 |

TS THE A o S Ot STl @7 S qHT & $ a1 At
F TR I AAIaAE o At a9 F ST H AT e 4 qH L |
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TR, TG, Aeed 3T Slaeraaier g0 @il & qearsTsmdr qur
e | IS JURATT T a1q Bl W FLAT & 6 EA ITRAT A TATHEBAT
T I I A gT AMEA & AAF ST Br T2 Fd 7 2 |

(R) TG

g™ | WA ’R IR I ST g qRad H SRI-EHAT & Q-
AFTF T F T T F IR 2

fomm 7 & 26 72 g 6 g o Rufeet afadasia 2 | wnfer & 3-
fora- Fa¥ B S JTUROT T IE IO M H qRGHMA ¢ | FWiead P rqeror
I T Rufadi & AR ggadl £ | AT # SAT gl Ud HTHE B B
Jufrfa & T2 Bt |

Th BT TH TG TIE FT TH EAAT T & W@ | T8 foaear aRkfer i smam
FI T & | T\ &1 9 T & a9 B Il HIAT & Thal &, I IGTEAT Fi IS
T TE TH L AT | TF T9T FT AMMEH I8 F Wd B a1 FX Thal g, AL T8
T AME AT & AT AEAR IO & W<F B a0 B q6al g | Afawra 7 few
Tl B A A, WET HT AT AT IR YR FHT MR - 37 T B T H
ATHAETG AT - A A TWHY FT AET 8, S8 Aad W T & JAT 09aT1 & - TafA
TORETE 8; 39 T80T & Iiot fUegme 3t aa=sitel AT &7 ot off - 371 @@ér
T # UA 2l & | g B [uad & S-RE-Aed B 791 3 &9 € | 37 IS
Wi fawel &= g3 % |

U B A fAS T Wi # F Wl geAr U unear € aen fawst
TYROM | FTET TAAT FIAT I THN B U6 2 |

HEWRA H Fol & TRT B ARA-a9797 F g T 61 T 909 & & I8 HW
F TE9 B AT BN Jra F (AT BHAT F@RAT H FA HT1 MMEAE HAr & | aOF A
TEN ‘TG’ Ut HT 3TETHAT F BRT 3T AT AT, HA-ILIRT HI AT HT FATT
W F T SuERy wifed S & | g6 AeRd # st et ot faer s,
TE-famet o e som, Tee fawet ot e Srom - W @t aRadeeiiear &
| A WA ST B ST ST FHAT & | IRECY, POHT, T TS
3aTET € |

TEr 9 foAel o smenia AT gad vt v Se arEr JE at | 98 i
THAT HT T A § | TEAAT TG AT AGAT I AT HIT AT T AT BIg A
AR TH THT & qE S USSP HET B FIed g, 9T 39, TRI0TE It
# fafea fafvrer fowel waq seiom @& | 50 @E 3 @ Wi &7 SFTHR0TS,
IURMTHSE qt femel a74T - e g aRadAsficiar #t SRR T B | 3riq drfee
PN IO ARAGRMNA Gree F FAGN S & 2 |
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TR F TI H TF q T BT B oqd 4T (Tl T TER) qor oY ani
T Heg | Al B @Al - I A AEAIOT & | HYUT WARAE Aed 9 ghe
At 99, WlEdTerl, STEIOT a7 IUTUS & qa-T # HETHRA T A0 FHHAT
(Lesser) |ta |9 S & | I g ® Al Aiiey qom gk 9T T St Jamsre
@ & | o) Wemehie | ol TE &Y g H T A & | THT WRAT AiBB B U
TET T MR T & | T&1 I A5 TWAT 200 {6 1 g1 & T e ot &
TAT & G B wT AfgF (FPA) TE A | A BT F @ e
ITET B B A-FHIve (q-afa) fear | gq srd A T Afgw sy S e gt
T gieat & [ o SHH ATERN B IRAMd FH dgaGal U6 AaaEGdl & qeH
AT | AT RET S gRatad & H RO # T |

TE IR S Feg T T A AR # anfeer T4 T i IRy B
AT ST TS = foram ST Teapd &1 T STAEN-50T = | (A 37qer & at TH FHATE
T 3TA H ST FOT TSAH F a1 FOT FATY SIoi § - AT TST TARBPIR - [THrT=
g |

T FEr STaeli-osT B Boiudr TSIl Bl Broiddr § g5 T | Beg-aRi
B TN b beg B AR & 2 | W 2T # Od U8 (6 seg-uRiT
aRad=eiiear Aol @ £ | e g9 85 Wt 3T WET s fatasaet
F T T AR FAME H Ybe &l &l 2 |

(3) ifeepar :

qiEeT & i aver & aRvem # Sta wifeewar # ==t wa E At Qe & g
g ATRIATE HT 3T 2 | ARGS9 AR/ qEdEar  aRaw gt B AE
S} | FEE A ok WITTEAT 9 TR WeW! & SR gRe ¥ | EiE a8t
AAWE B WFd & | T GF B IUEAT, GE-IA0s I H gaiea gg o - a7 q
ISt T AATIE Aexd wWifud TE g3 AT, 7 & I8 wWe o7 % g sRaw &1 A
TE WSt £ | AT & FROT AT JHIE 2 - T FHidg # yRnfud ¥ & - g
P M TAT g BN AT AT I IMH @ TS FT IG &7 & 76 d9g &
7Y YRIT & BT 98 GF F GBI ¥ THhAT 2 | AGH T B Aifer FemmeHBar
¥ IF gIH Eer 2

Wiferpar &7 U o1 Tangibility - wef ermaar ot &, AieT & ST &9 Wilas
Terf ¥ T H WA & A AT FREgE WORT AR WORT 3 30 I e
F Fag W A TE, W 3@ o # ot & 5 wifew AW uwd § owe and @6t
M @t T & 2 | 37 T ST BIAR H SR WG & T 98 I, W,
Wg TIclg qUT iFF a% Hiids WX IR 3MMUF o7, I A ATHT 98 JoH 374t Bt o
FIAT 2 | YA IF@APR AT AHE H AifaE GiEeT W I §; SaWs H SR 98
- Pl I AT 2 | TW B AAURT G ATCTAT § FIEAM | 7T § I
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MY § ITHT T JRATTD TSrRi-A=g TrHw, g e & 3tus Iw=r 2 |
IR A WIS H GEAAT AT TASAAT BE AT AG B, T & AW AT B E,
o WTHT T ABRI I T4] I T&T FThd Hifqe T 9T 2 | Iraar foar siferapar
& dwg T2 F, agdad off Wi B S @ Sied | g8 @t a9 # dwet -
USRI WTST & TISIAr H @ERT | Aife & fanef # wmr g St #t
T, T8 S 9 " ©9 H diett St @ | fowst 7 ggwes qow, digd ud Rea
P AP & IIA T | AT IHF Il g Fowet e wfeer Hr whosr o
ENTT, T a1 &l ST Tl | FiTh brg TR & fagid & @R 2, famsl & aga
9T THT [ET AWTd: 39T J9redr & wror Non-entity I ST |

AIRATS! AMed # $3RX & IRAT F BN g 3R AT AT & FE,
AT R g F fAU o qur @7 & SEeR e mn g | wte @
aR(IEEEEn) & =\ 3w e wifasar |, g (Ground Reality) &t
TEATIRaT 7 foram | & a1 O SN S-remen # Ot ¥ | O St Wi e
St & ek oy fedt ofi ($ar frafa) @t e 7 see g sierett, 98a ot
FIRUTT BT IR gt B | a1 *RT afedt & wwl & fod Tt i e ggdr
2 | IS T IAT(A6 ST HferbeT & TRUeT | gH e & ot ST S F6eT ; E,
T, od # foredt dig onf @ S[Er S-Tenstt # S WiHeT # arafaedrd @ 9 Fgen
T4 HeH 3T PBoaT H AR Aiiad % Fadd | ISR gt & | e ot difaenan
T 3R Tawl & aRvew # fowet afeer & fomamdt o=t 2 |
(8) ATTRHaT :

ATBHAT T STATTHHAT BT T I TF WA IRAF 2 | afeasw & g
Tt = Ot T ©T T T WX AT 7; SHBT T8t 371 & Fehar & b arfehapan
T HET ARH T & FAEwaqol & 2 | T IR AqMiecT Td 390 A arfehear i
Frg H THT & AT ST Thd & | WIS F IATD e b qRved H 30 Hd THST
ST FHAT B ¢ AT BT WIG-U8T FF TR STATBBAT & g1 H YA BT 2, T AT
# 9% UF [qEReiT {5 99T 2, 39 §9 a%8 THE ST 9edT © -

WIT § &A1 qT 37 P R Fawdl d16® & - Wa & T foarT &0 ot
R G AGEF §; 39 o # % F afv @ e g | a9t ot
ST & 2 SUB! BI$ ATbhdT Tl &; B STaaT™ & FehdT 2 | T T8 Wi S Wiiae
I ATHARE HT ATAH TG E A WA T F Irf IMUAT eTURpAT UL
ATt & 31 TEUT X g, MR fawtad qur aRkafaa o & ¥ | weeHes
YETEAT AT TAT FRIT & & BROT 7@ & ATUF qrfpd gremae gt & |

e H W ST Td AINT % SEISATH T B WRAT HAATE A Th &
Y TET FoAaT U9 foR ¥ wfad feur mew & | ot #t ea=neAsar a1 3q
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qoRaT Y TS (90 HeaeT U9 s o a0 §; 30 s faaw &b aerer
FET AT FHAT E |

TH § 9 AT UTh BN {6 3TATiehebar 1 TR el 31U & ¢ Jeraarer
e, gdihars, FEmars, Afduiears, TeHe qor ATHeisHraTst diee aiidhwsdr
& qRUeT H UeATTeET & W H 3N 2 | T YATEl U9 dmat A {99 6yt ¥ AW
AT % JINT TF THI $S Fg R J{UTONEAT B &5 T G & | FaATHDAT
3T qTRBAT & U7 Bl T dig W ST ST FbaT 2 {6 37 gwrEl | fored 78 wnfe
T TF UAT q6 7aT TET BAM; FIE TH T8 FATHA o9 911 g | fohg e
T qE THH AR A SATEE U9 qEdiT & 97 @ | gAR T8 o9 ueTT |
Tt o wife faoiy 9 & I 99T @, JiE 3 TSNSl IS & gANT
ARATT TRUST AT I & T&T | TART JATH MR, TRl T ATATSS T
TAT STE TE ga o, T &t faagst @ Tty % wwRor afd=w @ g
o |

AR RRrsE & aEeE R admd @ #1 Jg sER T Funh #
fTame & | 91 Sgs el § WHT g $H A W EART drssanett | faaAe
2 | 3T FIH BT BT IAAT T STEAET B G J F S fergemrg et &,
TE ANT DU & AT H JAT THTT T2 STt | SISSSTT FTTH gg B AR
T ITHIIAT b S H it T8y SBiqary Rrarg taerias gaw & $is @kt w78t
ST U E | ST 379y g3 2 {6 g% o 9 % @Ry aifwert & # T
WIS # IR EY, TEW Siqantar Wi S wEer 9ger € |

e FT AAMAF T TieT B TF TG, W, IFMAH gre d THH H
T 2 |

O



TUH TeA =T TR

&% fererT | HTIT :
Terferer STTITH
- 2T AT H

T, e

T, fe=a1 ferwrm, HTHT-HTTE e HE,
ST g fererfaret, AEHITETF -
Ll et R & ferert =
e 3 & ferert = 2 STt
fuset TYU-UEE &ret = fermft
g 2 | ugf 3=t % Perart HT

% Pererrart R T & fga f T
e S S & S L S B £
B TTRTEr gT 2 | Bl STreTe g
[ = G A &) & . ) - SR B 3

" efter-=my cfifgart utw 2 ik

Bl HUA -FU BT BT Tl
fereu ® RICEC HHB AT

F ferert = EERTETT F I gT o=t
sufeerfer st F  wWr 2 | it
Sk o e g T TTLT-FTT

et & eT sw® oww wew Wt miE
&7 g (N il HHFH T P

Hfeaear w1 TH sfrasrersff U IWIHT
HTUT 2 rsrerse HTHTISTH =T
* HTL-HTLT NEEITRE ST
1 2 | B AR = fe=at
HATET =T =t Tt gt HIFHEATT
T FEATATY & T~ ferferT
FITTY GAEE] T & ferart &l
u%sT ®U @ gAd ufa swuet swte
uHT B FT | 3H FHIOT UR
& ferert fe=a1 HTAT =T &1 fgwr

FT frETT Wt g3 2 | T & ferert
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T SAREES EASROE * ef erat g1+,
wrerTfeerfeaaTs &2l ot ferer F, TEtT
gHeT gl HFT AT HATCHFTET g1+t &
AT T AT g | uglt = @ g+
ATt &1 wEt ur e PEIRIED F HT
IusHE & | fwT T gAET @y ®wET ST MEHAT
g2 f&  gwm  wws  sfrewr fgt &faar w1 FFA™
ferT=TT fermerer gTeT TUT 2 |

HHE AT T & ferert 1 ABT B Uk
H13 T feeeroft THTIT giaft, FT T IU®
ferferererrepof WIS HTE HHTT = sl
il 8T * vrferera = & Fererrart & ITTEIT
st ST uHd g | 3HH ITES] B & ferert
12 EORES | R £ 2 R ) £ B £ g  3H @ %w  3W
L L :

‘ s E3: et o fe=at & ferert
o=t AL B AT T HIET femrrg geft
g SR RTINS (o 2 S S f fe==l
&1 Mg ® fereraf 1 TETE SRS T
A ATST F® ¥EEr o o=wse o owr wr & U7

fareigae, (SATETT =TT -HE TR A =TT,
. §%)

B 1 e R B -5 S 2 B o . B o S i B o
gHET ®IT 3T Hhgul #  fgmg gar 2 STt
F ferert " ferervoTresta am AT ATETITH T
FTIW HWTEART % @ 9w g st sfur
AT T HT TATATIE L saft 2 "

(&Y, U, 63

Y ogur ot sfgar . # O edswsftaw T wfaar
BT IHTT SRS IHHT ITATT fers e & ferert *
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9.5. Primacy of Politics :

The central task of politics is to strive and create a situation in which affairs are
so organized as to provide simultaneously for the fulfilment of each and the collective
well-being of all. From this point of view, politics is central as a means of change and
second, politics as “Master sceience' is also Central as a means of understanding.
Today, of course, this view is being increasingly challenged.

19. As an empirical science politics is also concerned with power, its
dynamics and its processes - that is, with “what' and "how' of it (Lasswell'ls book
entitled “Politics : who gets what, when and how'). The problem of “What' in politics
is concerned with the substance of policy and its objective : what the system should or
should not do is also an important question associated with politics. This is related to
the mechanisms and processes of the system. From this point of view, politics is a
process in terms of power formation, its use and distribution.

q.¢. Itis true that politics is basically about power capturing and power sharing
but the process does not stop here. Power when translated into policy and its
implementation is also related with nation-building, economic development, social
justice etc. (i.e. reservation).
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