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EDI TORI AL
SCI ENCE AND SCIENCE EDUCATI ON tre for Science Eucation also. In fact, Science

Countries across the globe are concermed
about Science Education-its intent and
aotent, its reach ad foci, its aontribution ©
well-being as also iIts cost-effectiveness.
(Inrcidntally, social scientists would arge thet
well-being is a wider concept than welfare,
including as 1t does nonvwelfare darecteristics
of social states ad adeoMeding the centrality
of huren rigtts in collective living.) Science-
as a ceaseless quest for truth that inheres In
matter, energy and life and that has to be
brought out through experimentation and
abstraction—is not necessarily guided by an
urge o enhance well-being, nor even notivated
by anything beyond the sheer pleasure of
knowing the unknomn. Science Education, on
tte other hard, Is an eercise that hes a missi,
that iIs guided by a strategy surting different
tnes, places ad aihltures, tat folloas a plard
ocourse of action ad is eqected to yield soe
definite results related to huren well-oeing ad
not just wvelfare. No doubt, Science ad Science
Education are not altogether disjoint entities.
Developments in Science do influence the
cortent and purpose of Science Education ad
Science Education, in tum, has an impact—
remote It not concurrent-on future
developments in Science.

The broed goal of education, as such, is to
equip the recipients with knovledge and skill
appropriate and adequate to the discharge of
reqosibilities at the work—place, in the family
ad iIn the society at large. The same shauld be
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Education shoulld pllay a big role in retical ad
intermational development, ensuring that
develgoment inplies distributive justice beyod
growth. Science Education as well as the
scientafic esteblighent enoonpessing institutias
of all foms ad at all leels trat are egegd In
teaching and research In Science ad Tedrology
have been generally quided by policies that are
gecific o raalities prewilirg in differatt retias
ad at different tines. Science Education as an
instrtutional acrtivity consumes resources that
are not unlimited in availability, though one
may fire-ture the difference between earditure
and investment.

An important perspective for Science
Education (ancorporating technology) iIs to
provide manponer in right nurbers and of the
right quality to men

(@ s ad 1 laboratories including s ad 1
museums

() Institutios Inparting science education
at different lewels ad in different aress of
Science

(©) Research and Development set-ups iIn
indstries

(d) Non-govermment organizations engaged
in Science popularization efforts

(&) Missios to negotiate at intermational
dialogues on issues like enviroment, ereryy,
space, ocean devellopment, etc.

It should be borme iIn mind that Science
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Education is a form of liberal education ad
should not be treated as professional or
vocatioal education. That way a mgjor dojective
of Science Education should be to create a
scientific tamper, a sase of auriocsity to know
the unknown, a spirit to raise questions ad
seek answers, a frare of mind that does not
accept or reject some ideas, methods and
practices sinply because they are well-aocoepted
in the society or sinply because they sound
bizarre or unscientific. There have been
disturbing trends in writings on Science
Education where authors ted to canry a message
that whatever can not be explained and/or
\erifidd in tams of tre aurat state of scientdfic
knowledge should be branded as unscientific-
sarething that reminds us of two~valued logic.
This has been stretched to criticize certain
documerted notions, tedmniques and practices
which have not been adequately studied and
comprehended as samething unscientific.

Speaking at the national level, Science
Education should

(@ make the nation cgpable of meeting the
besic needs of its pegple

(b) make the nation feel proud of its
achieveets In certain sectors, ad

(O amtrilute o the growth of Sciencee as a
body of knowledge.

Science Education at least In terms of its
besic principles and terets should be introduced
right fron sdools when participants are proe
to ask questions and are not inhibited by

traditions ad noms. Science Education at all
levels sould foaus on the folloving features

@ interdisciplinanity aog differat brandes
of knowledge, particularly when dealing with
the basic prablems of population, production,
energy and enviromment

@ eperiments and live demonstrations of
various types of natural ad induced phenomena

(@ aoess o modem feciliies (o the edtatt
possible)-may be on a shared besis—for placing
participants at the current edge of knovledoe,
without compromising on the need for
encouraging creativity and competence to
Inprovise

@ linee © life at hoe, an the streets ad
in the society with less emphesis on avoideble
deates on aoroversial 1ssues

(5) encouragement to and appreciation of
aeative it ad entregraeurship of tre learrer.

To meke all this hegoen, the systam of Science
Education including the resouraes availeble o it
has to be much better managed. Necessary
infrastructure has to be provided, adequate
incentives have to be offered for maintaining
excellence, gopropriate medhanisns have to be
developed for self-assessment and bench-
marking, and advantage has to be taken of
methods and practices that have been proed to
be productive. One may advocate the use of
Total Quality Management concepts, methods
ad practicss in this antext.

Prof. S.P. Mikherjee

(

To be conscious that you are ignorant is a great step to know edge.

—Di sraeli

)
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PRESI DENTI AL ADDRESS
THE PROBLEM OF EVCOLUTI ON
LT. CcoL. , R. B. Seynmour Sewel | ., *

MA. , SCD (CONTAB.), F.Z.S. F.L.S., MRCS, LRCP, 1.MS, FASB
Experinmental Modification of Bodily Structure 3 Assimilation or the building up of the

T he problem of evolution is one of m?rterials deri\,et_j fram the food Inio tre

that hes within recnt years attrected the tssies of the aninel ;
attention of nurerous workers in \ery different 4 Respiration or the taking in of oxygen
brandes of scientific ressarch. It is a prablem and the giving out of carbon dioxide
that affects the denist ad pghysicist eqally as S ;
ueh as 1he botmi:st or zoologist or e\,en te 5 Irritability or the reception and
peydologist, and If even the problem is to be trammission of Inpullses ad sasatias
ohvad it will recuire the aorbined efforts of alll
thoee workers. & Moverent, either of the animal as a
whole or of its, integral parts ;
et then is life ? It does rot usally reguire i ) ]

any very great knowledge or ability © tell 7 Extension or the getting rid of waste
whether a thing is living or rot ; but bound W prodets, and
in the act of livirg are a nurber of differant ad 8 Reproduction or the carrying on of the
often aoplicated processes. Al the possibilities ra®.

ad potentaalities of the nost aonplex animal or
plant are inherent in and originate from the
smallest ad most primitive nenter of the great
biological kingdom. A living orgenism, whether
it be as smll as an ameba or as large as a
whale, iIs capable of carrying on such
complicated changes as are necessitated by

1 The ingestion or taking in of fod ;
2 The digestion or the preparation of food

that hes been Ingested, thus redering it
auitzble for

* Gareral President, Eighteenth Indian Science Cogress,  helld
during 3ist January to 5th February, 1931 at Negour.
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All these functions are performed by the
substance that we know by the name
“Protoplasm and, so far as we know, each
mess of protoplaam, If 1t is to perfom all these
functions, nust contain a small central body
termed a nucleus. Now protoplasnm is a highly
carplex chemical substance consisting of an
agoregate of molecules and these In tum are
build up of atoms. Each atom consists of a
nurber of i0s In a state of costant noenet,
and certain Physicists! have reached the
arclusion that life origirates fran a dual system
of these 1ons. As one of them describes It,
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“certain Ios assute an intra-atamic position,
thus forming an Imaterial Z-system which is
incgpeble of dhemical aarbirations ; the other
eneloing 10s arsttute tre material Y-systam,
the develgoment of which is controlled by the
imaterial Z-systam, which leaves the material
ae at death. Living matter is inaricbly of dal
astatudm. .. In tre living aganisn, life is an
intra—atomic quantity and it is this which
cetermires tre Ivirg state. ... Tre possibilities of
tte evolutaon of ay foms that arise are strictly
limited. Most existing species would be only
goecific ad foed in essentdals, sinee tre limit of
their evolution was reached long ago, because
of the constitutional limitations of reections
possible to a life fom. Wen this limit is reedsd
the species becones fixed.” That is a sumary
of the conclusion reached by a Physicist ad
whether we uderstard it or not, there are but
few Zoologists, 1 imegine, who would be inclined
1o adnit thet the mgjority of soecies have reedd
the limit of their ewlution, let us, honever,
exanine such evidence as we possess, regarding
te possihility, or tte rearse, of sudh a stateatt
being conrect.

Camencing fram the first living organism
there hes been an wnintermypted lire of desoatt
tall ve reach the preset foms that are intebiting
the world today. As has been pointed aut, the
s is ot merely “a chip of the old blodK” ; he
is a direct descachnt ot anly of his father but
of tre very earliest foms of animal life. Secies
are ot disarete foms of life ; they are, an the
contrary, portions of a continuous stream or
Tflow that has been going on through countlless
ages in the past and may continue to go on
through the future ; from time to time the
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direction of the stream has been changed ad
hes spit Into o or nore darels hut there hes
been o bresk In the contnuity.

One of the first stages in the course of
evolution waes the dhange fram the non-cellular
to the nulti-cellular state ad the consequent
formation of body. Specialisation of fuction,
honever, had appeared In the animal kingdom
log before this cell-fomation, for in the -
cellular organists we get evidence of definite
orgas, such as a nouth, notille orgas, such as
Tlagellae ad cilia, excretory organs as the
contracting veaocwle, ad a controlling cantre,
the nucleus. What then wes It that caused so
fundamental a change as that from the non-
celiular state o the nula-cellular codrion ?
These non—cellular organisrs, the Protozoa,
normally undergo growvth and development and
then by a process of fission give rise to two or
more daughter cells that separate ad iIn their
twms grov and divide ; ad one suspects that
sare change occured either in the animal self
or in its suraudirg thet ld o tre irsbility of
the daugiter cells o sgparate ad thus, with a
loss of independence, gave rise firstly to a
multi-nucleate protoplasnic nmess, or synoytiun,
ad then t© a colay of cells, which is tre first
stage in body-formation. Such a syncytial
condrtion is actually met with In nature among
the Protozoan. In these, as iIn other higher
animals, the aucial of the fuctias of tre cell
rests ultinately with the nucleus ad there is a
direct relatioship betnween the nucleus ad the
cell mess. In the nore primitive foms we fird
a single nucleus in the animal, though in more
advanced forms we may get two or more nuclei
in the sigle protopllasmic mess ; 1N efther words



[ 1] []

Everyman’s Sci ence

VOL. XL

[ ]

NO. 2, June—Jul y’ 05

these foms are synctia. As a rulle the cell ness
and the nunber of nuclel have a very definite
proportion ; though this progportion ney dange
at different stages in the life-history or in
different extermal codirtians, much as variation
of tenperature or increese of food. As evidence
of this |1 may cite the work of Popoff2 on
Paranpecium and that of Looper3 on
IT now in such an animal the
anount of nuclear material, which may be In
the form of oe or nore nuclei, be upset, the
anunt of protoplasm in the animal, and hence
its tal size will, as a rule, be altered In a
correspoding ratdo, though this ratio ney for a
tine be yoset. Heger* hes dhoan that in Arcellla
dentata, a Protozoen with normallly two nucleli,
one nucleus can be removed. On reproduction
taking place individuals with only oe nucleus
are produoed ad the animal is of sraller size,
and furthemore, such individuals appear for
saveral gereratios. The result is particularly
interesting for ve gyear o hae here a definae
tEporary trangnission of an aouired traunatic
character. The condition is not, hownever,
permanent, for ultimately the bi-nuclear form
will be restored by a process of aborted fission,
the nucleus undergoing division but not the
protoplasmic mess itelf, s0 that we again get
two nuclei In the one animal and now the size
of the animal is found 1o be larger then the
origiral bi-nuclear anosstor, but this codirtion
also only persists for a tire ad ultimately the
size becomes normal again. Comparable results
were also dotained N Acella discoides- A Sraller
result hes been dotained in ae of the primitive
plants, sirogyra bellis, under the inflluence of
cold, some of the cells becoming greatly
increased In size and possessing enlarged

Acti nophrys .
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nuclei ; ad such cells have bred true for over
a year.> This change in the relationship of
nucless ad cell ness is, hovever, not unnersal,
for it hes been foud by Bunmside® that biotypes
of ueqal size are not produced by inegalities
in the amount of nuclear material In Sentor
coeruleus. That a tendency towards incomplete
fission of a parent cell ad the consequent
formation of a large or “monstrous’” form, with
an increased cell mass and an excess of the
rnomal nunber of nuclel, exists In reture can ke
proved by traumatic injury of an invidiual or
by the effect of drugs, X-rays, or overcronding
on aultures of these non—cellular aninals ; In
such cases we get the production of monstrous
forms in which two individuals are partially
fused together in consequence of Incarplete
fission, or even of an goparently nomal single
cell with double the normal number of nuclel
ad a consequent increese in the bodilly size.
Even without the direct application of any
aonormal condition such individuals may oocur
ad 1t hes been recorded that in a aulture of a
protozoan, Uroleptus mobilis, on one occasion
two individuals care together in the normal
process of conjugation but after the usual
interdae of nclear material, when, as a rule,
the individlals again separate, this separation
did not take place and the result was the
formation of a double or monstrous form. This
double individual subsequently underwent
division ad bred tre, the offsoring also beirg
dauble for as many as 367 gererations.’ Similar
examples of double organisms have been
recorded in Glaucoma scintillans by Chattorg
and in an amicronucleate oytricha by Dawsor®.
In this latter case tviming ooourred in a nomal
aulture and fram these twins a pedigree strain
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wes bred for 12 gereratios before the aulture
died aut.

It thus sears prdeble that the first stege In
the process of evolution wes that In which the
nucleus of the cell udergoes division but the
protoplasm of the animal bady is ueble to fom
isolated cell nesses. This syoytial codition is
met with in the ectodermal layer of the spoges
ad i1s faud eken as high In the animal scale as
the birds, in which the earliest formatian of the
develgping owm is also a syoytaun. Sall later,
the condition is readhed iIn which the body is
oonposed of separate ad disarete cells, ad we
oet the fomation of a colany.

Associated with the dhange fram a syncytial
condition to the calling state there was of
necessity a radical dae in the coditios of
the life under which certain members of the
olay Iive. Now the first essential of any body
is tret it mst hae a definite e ad structure.
In the very lonest of the Metazoa this shape
tends to be a gphere. Comencing fram a single
cell, subsaquent division into nurerous daugter
ad granddaughter cells, that ney spreed in any
direction unlless retrained by cotect with sare
foreign dojects is boud to give us this type.
The first stage wes thus in all prasbility the
production of a more or less spherical mess in
which all tre cells vere situated an tre periphery,
the interior of the colay being hollov. Such a
condition is found today in the animal
Spheerozoum and in Volvox, that is claimed by
both Zoologists and Botanists. As soon as a
ocolony becomes solid there is of necessity a
differentiation of fuction. With the Incressing
organisation of the animal body certain parts
take on definite functions and for the proper
performance of these it iIs necessary that the
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parts ocooypy certain equally definite positions
in tre body. Clearly, thoe cells thet are sittated
on the outside are in a position to receive
samuli fran the surroundings or t© cgpture food
particles, tae the gases necsssary for life, etc.
while those in the center of the mass are
copletely cut off fran these functions. In
accordance with this change in coditions we
find a differentiation of function in the
costituent parts of the body-mess ; ae growp
of cells, comected with the exterior, takes an
the function of receiving and transmitting
samuli ; aother grap of cells becores acgpted
to the performance of movement and are knoan
as mucle-cells, others take on tre fuction of
sypport, for a colany or body of any size must
have some supporting mechanism, another group
of cells takes over the process of digestion,
while others again serve the function of
excretion. Finally, we get one growp of cells
whose solle function is that of reproduction ad
the mainterence of the race. With this formation
of a body there goes hand in hand the absolute
necessity for the formation of discrete cells,
each heving a definite surface area. The cellls of
the body continue to perform many of the
fuctions that we have seen to be Inherent in
Protoplasm, narely, assimilation, response to
stiuli, roematt, ad eaction. All this activity
necessitates the continual t&king In of axygen
ad the giving aut of carbonic acid ges, to wit,
respiration, and this process, as well as the
taking in of food ad the giving aut of dissolhved
excreta, can only be carried out through the
surface of the cell. There mst, therefore, be a
certain definite souare area of surface for every
abic unit of cell-sustance ; ad we sean here
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1o have an elamation of the fact that all such
clis are of sall size.

If, now, we aorpare the coditias of Iirfe of
the varioss grayss of cells in the body with the
primitive non-cellular animals, ae carot fail
10 see that, assoeiated wirth their specialisation
of fuction, there hes gone, not only a loss of
independence, but a gradual loss of certain
poars ; ad it is this loss of fucto thet 1 wish
o epresize. The first porer that nost, if not
all, of these groups have lost is that of
digestian ; origirally digestion todk place within
the cell, the foad particles being ingested ad
then digested, but in the higer nulti-cellular
animals even the stomach cells or those of
certain glands intimately connected with the
process, such as the salivary glands or the
pancress, only produce the digestive fements,
the actual process of digestion being carried an
autsice the cells tharselhes in the cavity of the
starech ad intestire. Again, with the exogption
of tre genital cells all tre otters hae lost the
poner of contdnuous reprocuction, since this s,
goparently, dependent on ooccasiaal conjugation
with a similar cell fran aother colay, or In te
higher animals with fertilisation between the
owun ad spermatozoon. The result of this loss
of fuction is that these geecialised cells can
anly reproduce theilr kind for a limited tine. As
yau are all douotless anare, tissues can now be
gromn ad aultivated invitro IN the sare mamer
as becteria, ad 1t has been shomn that under
such conditios the cells aontine to reproduce
by what is knoan as the amitotic method.© The
time during which such a tissue aulture may be
corttinued may actually exceed In duration the
normal period of life of the animal itself, but
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wheress the life of tre animal can ke tramsmitted
to its offspring, that of the culture nust
ultimately care t an ed.

The essence of reproduction is the abillily t©
initiate and subsequently to direct the
drfferentdation of the daugiter cells that result
fran the cotiinued division of the parent cell.
Thiis process, which in the highest menbers of
the animal kingdaom resides solely in the genital
cells ad haes been copletely lost in all the
others, wes not lost suddenly. In many of the
lower animals we still get the power of
reproducing the whole animal from a srell part,
and In such comparatively highly organised
animals as the Crustacea or even the loner
Vertebrates we still find the capability of
repradeing lost parts.

During development in the higher animals,
the ovun divides and re-divides and these
resuling daughter-cells have an ultinate destany
that uder nomal coditias is definitely foed.
Fran tre cells of tte “blastula” state arise the
three primary layers-Epiblast, Mesoblast, ad
Hypoblast, and each of these as we know from
our dosenatias, ginves rise to cefinite parts of
the body ad sene definite fuctias ; epiblast
is essmtially tre layer fran vhich is derined the
outer covering of the body and the organs of
the senses ; mestbllast ginves rise o the muscles
of the body and the supporting skeleton ; ad
hypablast forms the digestive organs. Under
nomal condrtians there is a definite polarity in
the owun from which the body is developed,
certain part of the egg-cell giving rise to the
cefinite strutures ; 1IN cartain asss this polarity
depends clearly on the position of the egg ad
is the result of the interaction of a nurber of
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forces, conspicuous anong which is gravity.
One very goad exarple of this is to be foud In
the egg-capsules of the common cockroach
Feriplaeta astralis). In this animal the farale
lays a capsule cottaining 16 eggs all arranged
in two rows and as development proceeds
these eggs all develop in exactly the same
way ; the erbryo is always situated from the
very first with the head tonards the crenated
ridge that runs along the top of the capsule
ad the ventral aspect of the lana is tumed
invards towards that of the corresponding
larva on the opposite side of the capsule.
It ssans clear that this fixed position is de o
the forces acting an the ey, for ae can hardly
suppose that the mother cockroach invariably
placss all the ssarate eggs In eactly tre rigit
position. It has further been shomn that in
the very early stages of developrent out of
the original four cells produced by the
division of the owum two can be destroyed ad
yet the other o will give rise t a coplete
and perfect animal while in one of the
mammals, an Edentate, the nine banded
Amedilllo, a ferale at each litter produces four
offspring, all identical ad of the sare sex,
each having arisen independently fram one of
thee for cells.! It is ths clear thet een tre
polarity of the eggs is not absolutely fixed ad
this seens equally to be the case even iIn the
highest forms for Newman2 in his studies on
Twins has shown that in the human being the
foation of the body-form does not exist in the
owun but is developed at sore stage after the
development of the egg has begun. But It
gopears proeble that this fixation coours at
an even earlier stage as we pass up the
animal scale.
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There can, 1 thirk ke little doubt that amag
loner animals the develgping body s influenod
by 1ts surroudings  an extatt that ve, at the
present time, but dimly gopreciate, ad this wes
probebly still more the case in the pest amog
the loner organisms, in which the body wes ad
is far nore plastic tren It is In higer animals.
Can anyone, who has studied the work of Loeo
and his sdool, doust that the gereral shepe of
the bady IS nat a matter of hephezard mutations,
some of which proved to be favorable, while
others were infavaurable ad o were ulktinately
destroyed by ratural selection, but is de to the
action on the organism of definne forces ad
influences ? 1 have already pointed out that
differentaation of the bady iInto varias agas iIs
met within the lower animals, such as the
Protozoa. When such animals reproduce by
fissin iInto o there is a differentiation of tre
protoplasm into such organs as the animal
possesses, S0 that each daughter-celll is fully
provided with mouth, nuclei, excretory organs,
ad te like, but we also In these animals meet
wirth the exact gpposite phase for a proocess of
dedifferentiation is carried out both before
oconjugation and also before encystment, and in
this pese tre glillet, the vibratile mnenbrarel les,
and other structures tend to disgppear. Such
dedifferentation may also ocour spontaneously
in a culture, to be followed again by
radifferattation, the animal ae nore reforming
its lost parts. In sorenhat higher animals this
process becames even more striking. Let us
take the case of the Hydroid Carpanularia; if
this animal be brought In contact with a solid
Sustance It shrinks Yo iInto a shgpeless ness,
but If if be then restored to its natural
surroundings It once again reforms itself into
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stalk, body tentecles, etc., ad whidewer way
ae turs the dgeless mess tre firal prodct is
tre sre, the stakk is at ae ad ad tre tatecles
at the other. We thus get a new Canpanul aris
whose structure ad parts are not dee sinply to
its intermal orgenisatian but are so nuch a direct
reectian 1o exterral forees ad codrtion thaet tre
poirnt where the re-growth shall begin may be
foad at tre will of tre eqerinenter. The dae
is not a mere reversibility fraon a fully-formed
animal to a blastula or syncytiun but is a
completely new process. Again In an animal
such as Hdra, Which normally has a mouth at
one end and a base at the other, we can by
altering the position of the animal reerse the
formation or even produce a double condition,
there being a mouth at eech ed. Similar results
have been obtained in other members of the
Hydrozoa, such as arymrpha. In this latter
animal a aut piece of the stalk will normally
regererate a heed ad tail fran qyosite eds of
the aut piece with the head up and the tail
donn, so that there woulld at farst sight seem o
be a definite polarity. Child3, hovever has
soan thet i a piece of tre stalk be treated with
certain denical reegatts of a stragth sufficient
to inhibit gromth but not to kill the organisn
this polarity is upset ad on being retumed to
normal conditions heads and tails may
appear In almost any direction and even fraom
the middle of the groming portion. \ery similar
effects have, again been produced by Julian
Huxley on the developing larvee of certain
Echinodems ; he has shomn that the effect of
trasistory inmersion in week solutias of certain
poisons, such as KON, 2180, Hy-salts, etc., or
even stanvation, may produce dedirfferentiation,
the lana losing 1ts daracteristic segee ad
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degrading into an umodified mess of cells. IF
this mass be then removed fron the harmful
solution before the process of poisoning has
gone too far and is again placed In the sea
vater, radifferentiation into a romal lana with
Its \varias structures s possible. This process of
cdifferentiation ad redifferentiation of tre body
IS In certain cases a normal process ad has
been brought to a high degree of perfection in
tre Insscta, where are fird that during the pupal
stage dages take place In nost of the differett
parts of the body, so that the structure of the
firal adult aninal, the Imeg, is ery differett
fran that of tre lana stae, tre caterpillar.

We can, honever, carry matters further then
this. The work of Willson®> and others have
shown that in the sponges the animal can be
braen wp Into its costituent cells, by first
mincing firely ad then straining the resulting
fragrents through a fire sieve, ad yet these
individlal cells will suseguently ooe together
again and willl actually uniite to form a spoge
once more. Similar experiments performed on
Hydroids such as Pennaria tiarella and
Eduendr ui um car neum, Show that the individual
clis first wnite o form an udifferentiated mess
and fran this mess a camplete regereration of
the animal takes place, both ectoderm and
endoderm being reformed. In this re-formation
of the animal It has been shomn that the most
primitive type of cell, the amoebocyte, can
reproduce most of the other types of cells,
wherees such specialisad cells as the desmooytes
and choanocytes can only reproduce their omn
kind. In certain cases, sudth as In Mriezia It hes
been shown by Chilld® that the dedifferentiated
cells can actually becore converted Into germ
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cells. Further research along such lines has
shoan that the regereration of the animal after
dissociation is actually eecific in, darecter ;
ths if tre cells of wo differant goecies suh as
those of Mcrociona and Sylotella are mixed,
the cells of each species willl coallesoe but not
those of different species, thus cells fran
Mcrociona Will unite with other cells from
Mcroci ona but not with cells from Stylotellal’.
There woulld thus appear to be a definite
attraction betneen cells of the sare gpecies, O
that they ted to wnite together and uder the
infllence of tre extermal sunoudings this unian
nust ke camied aut in a perfectly definite marer.

As we pass up the scale of the animal
kingdom we find that this power of
dedifferentiation ad redifferentiation ad henee
the poner of regereration of parts of the body
is gradually lost. For a full acocount of this
interesting phenorenon | would refer the resder
o the edaustive work of Korschelt.® In many
of the higher Invertebrates and even in the
Amphibia ad Reptilia of tre ertebrates there
still residss the porer O regererate parts that
have been lost, though in the case of the more
evolved foms this seems to be limited to the
exterral structures, such as the lints In certain
Amhibia or the tail in sore of the lizards, hut
when ve arrive at the hignest verteorates all thet
the animal is usally able to do is to heal the
dameged part by the formation of scar tissue.
Yet even in these higher states of life we fird
that there still, resicss in tre develgirg etbrnyo
a certain porer to form organs ad parts fran
cells that nomally woulld not give rise to them.
It has been shoan that in the developing lana
of Anbl ystona punctatum, the normal ear, as iIn
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all vertebrates, develgps from an otic esicle
that is budded of F from the brain ; if, honeer,
this otic esicle be reroved, the tisste roud
the site, that nomally wauld take o part in the
fomation of the ear, can O soe extant ke the
place of the wesicle that hes been removed ad
forms an ear of sorts, while iIf the \vesicle be
transplated o sare other part of the bady, It
undergoes much less development than in the
romal situation, though it still deelgs Ino an
ear®_ Again, If the develgping gotic ap, which
is also an autgronth of the brain e transplanted
to the thorax or abdaren, the skin over 1t will
fom a las. There is thus sore reection betveen
the various parts of the body that hes a direct
influence on the developrent of the various
organs, the presence of one organ causing a
daracteristic developrent of the cells in the
immediate neighbourhood ; such a process is
knoan, by the rere “‘conrellative differentiation.”

As evolution proceeds there has been
acouired a stability or fixation of the bodily
fom so that the develgping etbrnyo is but litde,
if at all, affected by gravity or other nomal
extermal conditions ; there is thus a definite
arrangerent of organs and structures, <o that in
earmles of ay given gecies there is but litte
variation and the organs do not encroach on
one another. The mechanism that thus controls
the daracter of tre individal parts is gaerally
supposed to be the production within the
developing body itself of certain chemical
substances, knoan as Hormones, that ciraulate
in the blood and control all the various
developing messes. In the Crustacea It hes been
shoan that growth is not uniform throughout
the body but that certain parts grov nore repidly
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then others ad that tre rate varies in the two
sexes. These Crustacea, which develop by a
series of naults, are particdlarly surtzble for a
study of this kind, involving the accurate
measurement of the various parts of the body
and limbs and a mathematical analysis of the
proportions in each succeeding stage. In the
Copepoda the most rapid growth in the body
occurs at a level of the 3rd segrent of the
abdaren and fram this point the rate of grovth
becanes less as we pass erther forwards to
ogphalothorax or bedaards to the furcal rami.
In certain appendages of the crabs wa and
ni a®, we find similar aress of rapid grosth or,
as they are termed, grovth centres near the tips
of the thoracic gopandeges. Similar results have
been obtained In the crab I nachus by Shan? ;
by TazelnarZ iIn the appendages of the Indian
prawn, Pal aenon carcinus, and Kunkel and
Robertson?3 In the Amphipod Gammarus
chevreuxi Sexton. In the Copepoda again the
main grosth aentre In tre 1st antaa s “situated
at ebout ae-third of tre lagth of the gadee,
rarely in the 9th or 10th segrent. The increese
in size, or “heterogonic”’ grovth, is foud to
differ in the o s2es ad is assooiated with the
develgoment of the secondary sexual dharacters
ad In such cases we gopear o have two fators
at work, the ordinary hormone that controls
develgomant in both sexes ad a sexual seoretion
that modifies the degree of development in
ertter =<

From the evidence that 1 have put before
you, and 1 may perhaps here be permitted to
point cut that 1 have anly given you a fraction
of all the evidence that hes been accunullated
during the pest few years, it would seen clear
that the develgoment of an animal s dependent
partly on extermal influences and partly on
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intermal conditions ad the cases that we have
been aonsidering point to the coclusion that In
the loner enimals it is the exterral codittios
that eibit the greatest influence ad, further—
nmore, that in the loner foms of the Metazoa the
whole animal, even when adult, can be
profoundly modified by changes in its
enviroment, wheress, as we pess wp the aninal
kingdan this effect of the enviroment becores
less ad less ad its plae is t@en by an interral
regullation mechanisn, existing in the living
aninel Itelf. If this ke 0, then by altenirg thee
exterral coditions we shauld be ablle to produce
dages in the develgoent ad structure of the
lorer animals and but little, it any, In the
higher. Numerous methods of effecting, such
alteration will doubtless ooour to mery of yau ;
during the past years an enormous nunber of
such experiments have been carried out ad iIn
the time thet is left at ny digo=al 1 can nedan
aly a few. 1 hawe, therefore, for the nost part
confined my attention to those experiments in
which such changes of enviromment have been
utilised as might reasonably be supposed to
have cooured In reture, or those similar to such
cdhanges. The various fuctions of protoplasn,
as all will adnit, are brought aoout by, or at any
rate are accompanied by changes in the
constituent atons and nolecules. It has been
thoroughly vell-established that the darecters
of an animal are tramsmittted fram parent to of f
spring by minute particles, known as “geres”,
that are comected together in the chranosares
of the nucleus, and two workers. Przibra® ad
Morgar® have independently put forward the
view that these ganes are individial nolecules.
Ay alteration in the ionic movement in or the
atomic composition of these protoplasmic
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molecules must presumably result in an
altermation in the daracter or corposition of
the protoplaan tself ad <o of the aninal as a
wole. A rene-inpulse, traelling alag a rene,
is acaompenied by an electrical dage that can
be demostrated and similarly a contracting
muscle also gives an electric response, due
aoparently t a dange In the physico-chemical
condition of the proptoplasn at the mament of
contraction. By the activity of the protoplasn
complex chemical substances are broken doan
into more sinple substances and ereryy Is set
free ; such a process is koan as “kataolisn”.
(On the asssation of ectavity, or even during Its
ocontanuance sinplle susstances are built U 1Mo
complex bodies, a process known as
“angbolig’”’, while other sustanoes, the result
of the breaking dowmn of the energy-forming
anpoud, that are usurtable for the future use
of the bady, are got rid of by excretion ; ad
corresponding changes must have been going
on in all organisms, In whatever stage of
development of evolution, since life first
gopeared on the earth. These activities, then,
can ke st in nodon or varied by danges in the
physico-chemical conditions surrounding the
oganisn or el ad, like all danical processss,
can be sloned or accelerated by appropriate
changes iIn the surroundings. Changes in the
visaosity of the protoplasn of the non-cellullar
organism can be brought aoout by varias salts,
sare producing liguefaction, others causing a
gelation ad slectio?®, while the imfAuence of
artain denical salts i tre activity of tre cellils
of the body is well-knoan to all students of
physiolagy. It is also vell-kon thet a rise of
tenperature accelerates chemical changes ad
the sare holds good of living matter. In so-
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called cold-blooded animals, in which the
teperature of the body varies with that of the
surroundings, a rise of temperature is
accompanied by an increased velocity of
moverent’ that is directly proportioal. On the
otrer had, a lorering of the tamperature causes
a slomg of tre frequency of the heart beat In
oephni a2 . IF this lonering of the temperature is
repid there is a definite lag before the sloving
of the heart beat reades equilibrium ; ad this
lag possesses a time-factor that corresponds
with and gopears to be due to the increase In
visoosity of protoplasm as a result of ocooling.
Again an alteration in temperature will
consiicerably affect the rate of develgoment, a
higher tenperature accelerating i1t ad a loner
casing retardadan. The rate of divisian (fissian)
in Paramoeciun can be increased or retarded by
ocorresponding changes In the tenperature.? In
the case of the eggs of certain Insecta
(Orthoptera), the difference in rate of
development has been found to be strictly
prgporticnal within those Timits of tenperature
at which it is possible.® So dependent on the
tEnperature is the rate of develgoment that 1f
one side of an egg only be heated, then
development on that side will be more rapid
than on the other and the erbryo will become
bilaterally asymetrical. But the dages bragit
about by alteration in temperature may be much
Obger seated then this and ot anly tre rate but
the whole character of the develgping animal
may be changed. Monstrous forms can be
produced in a culture of Paranpecium
caudat unit by reducing the temperature to 3C
ad then alloving it to rise again to the nomal
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temperature of the room. Every student of
Zoology knows that dhanges in the season may
o affect the Water-flea, i a pul ex, that the
female, which during the sumer months has
been producing parthenogenetic eggs that
develop into females, will with the onset of
autum comence to produce thid-shelled eggs
the develop Into males ad the sare is trwe of
other Cladocera. Praebly, this is to soe extatt
the result of a lonered temperature causing
corresponding delay In development, somewhat
similar to the results dotained by Hertwig, who
hes shoan thatt delayed fertilisation of frogs”
egys causss an increese In the nurber of nalles.
Temperature danges, hovever, may In a simillar
mamer even affect the animal after 1t hes left
the eggs stage ; Witschi® has shoan that the
effect of extrare heat on tegoles is o case a
change of sex fran female to male. Normally,
sex differentiation occurs in the 4th week or
after 28 days ; but in those tagooles that hed
been exposed to a temperature of 32C for
varying periods, there wes ot a single fenale,
though in the control eggs Witschi dotained 26
of each sex. In those treated with heatt he fourd
that 53 showed changes towards the male
condirtion and 62 were typical males. There can
be no doubt that the effect of the eqposure wes
1 0 alter the genital orgas that they daged
from female to male. Goldschmidt has found
that a tenperature of 37C is able to produce
deep-seated effects on fruit flies and
finally, Plukett® has shown that an increase
in temperature causes a change In certain
characters In Drosophila nel anogaster, ONe
result, among others, being the diminuation
in the nunbers of hairs on the segrents of
the body.
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Mere alteration in the normal conditions of
light and darkness may set up deep-seated
changes iIn the animal. As an example | may
cite the effect of admsae of ligt on the Ahicke.
In continuous Tight winglless Aphids produce,
almost exclusively, wingless offspring. If,
honever, the exposure to light be reduced, then
winged offspring will comence to gopear ; the
most effective proportion of ligtt ad darkess
in the production of winged forms offspring is
8 hours” anlight to 16 hours” darkess ad the
effect n the daracter of the offgrimg ndkes iIts
gppearance in two days. I, honever, darkness
be aorbined, with starvation tre effect is even
more marked and the production of winged
forms begins after only 15 hours3.
It hes recantly been claimed that dages in te
amount of nutrition may of itself affect the
ultimate sex of the “Flourbeetle’ Trebol i um
confusum, Dnvall® . The sex ratio is iIn this case
rot a sinple relation of tre nutriiaal codiraan,
for sligit starvation of tre lanee (i.e., 1 day)
causes an increase in males and more prolanged
starvation an increese in fenales. The author
suggest that a certain nutber of specimens of
erther sex mey have the sex danged to that of
the goposite ad that this is brought about by
the bio-chemical and bigohysical state of the
body fluids acting on the germ cells. These
effects, | would point out, honever they be
produced, are not on the animal itself, but on
tre gem cells within the body of the animal, the
effects being thus only visible in the next
gereration. A condition of sami-starvation may
honever, produce changes in the individual If
applied early enough. In the case of Dosophila
nel anogaster , Plunkett3¢ has shown that, if
gplied in the early stages of life, 1t ey case
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the production of foms with a marked decrease
in the number of hairs on the body. But the
effects are comparatively trival ad, indeed,
may almost be termed pathological .

In certain of te Insects, such as the bess, it
is now recognised that we get in reture a variety
of forms, the production of which gopears to ke
de to differece in feading in tre early lanal
stage, ad it hes been proved that the addition
of a substance such as Manganese salts to the
fod of tre Butterflies will result in tre prodlction
of a melanotic nutation that breads tne.

In tre case of Rotofers, Tinesinger hes Son
that when the female parent was subjected to
traocss of aladol, there wes a marked shortening
of life ad a reduction in the nurber of eggs
that were laid ; ad this latter darecter iIs
trasnitted to the off~goring for o gereratias
and then disappears. A similar result was
aotained by Noyes¥ . Stodard® hes got results
of the same nature in a mammal, while
Chaudhuri® hes shoan that injection of alcohol
into the male parent mouse very considerably
alters the sexratio in the offsorirg, the nurer
of male offspring being increased ; In birds,
honever, Reark® anly dotained a reduced fertality
in the e, ad these which were fertilizzd cgae
rise to perfectdy momal offsoring. Whrtney™ hes
found In Rotifers that whereas a anty diet
produces in the 2d gereration only famales, a
copious diet causes the appemce in the 2d
gereration of B% males, shoving that there s,
as a reault, a dae In the eggs fran vhich the
daughters develop ad that this dhage affects
the grandchildren. Similar result has been
dotained by Sull in his studies of the effect of
extermal codirtions, such as a manure solution,
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on the sex-determination of the offspring ; he
found that whether a female iIs to be a male
producer or a female producer is irrevocably
decided in the growth period of the
parthenogenetic egg from which that female
hetdes, thet is, before this e is actually laid,
the effect of the exterral codition thus being
on the grandparent .-

IT variation in the amount of sunlight or
the anount or quality of the food supply can
produce such effects, one would expect to
find that such agacies as ultraviolet rediatdian,
radium-rays, and X-rays were even more
efficient, and such is undoubtedly the case.
Taking farst the effect of ultraviolet radiation
on the non—celllular protozoa, it hes been foud
that eqposure to such rays for periods as dort
as from 2 seconds to 2 minutes, eirther every
day or on altermative days, is sufficient to
produce well-marked results in a culture of
Chillodon ucinatus®, a holotrichas ciliate of
the family Chlamydodontidae ; a nurber of
modifications were produced among which
were a race that closely resabled a differant
species, and this
modification continued for gereration after
gereration for moths ad even persisted after
encystment and the production of a tailed form
that bred true for 48 gereratios other danges
were the production of fused individuals or
twins, similar to those that | have alerady
mentioned. The effects produced may be
sumarised into the folloving groups.

Chi l odon cucul lus,

1. Mutations that continue after encystment
and conjugation.

2. Modifications that persist for sare tine
and bred true, but die aut with encystment or
aonjugation.
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3. Tamorary variatians which disgopear after
3 gererations, ad
4. Aoromalities that cause death.

It hes been foud In prectice thet tre effects
of these types of radiation on develgping higer
animals are not produced uniformly but that
there is a much more marked effect In cetain
regias of the animal body then in others, the
effect goparently depending on the activity of
the part. The work of Hyman and Bellany® has
shoan that the various organs of a bady are not
all eqally active ; thus In spoges the region
roud the oscullun, or the edalent goerture, is
more active than the rest of the body ; In
Hydroids the tips of the tentacles are more
active then the body ad this latter nore then
the stam ; iIn Medusae the tips of the tatecles
and margin of the urbrella are most active,
while in flat-worms the two ends are more
active metaolically then the central part. Ina
develogping animal there is a definite metabolic
gradiat ; as a rule the heed ed is retaolically
the nost active, but this ney, at ay rate in part,
be die 1o the conplexity of this region, for It
hes been found that the rate of metaboliam is
definitely related to the complex daracter of
the organ, the more conplex the greater the
metabolic activity. Now the higer the nmetaolic
gradient the more susceptible is the part to
autsice Influenoss such as radiation or poisas.

Bxperiments on the developing hen’s egg®
soned that it the rays were directed agpinst the
gell, o results were dotained, but iF a windov
wes mace in the srell, so that the rays could
pass through, then a nurber of changes took
place, among which were the production of
dablle masters or the dyplication of parts. Oe
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result dotained shoned that whereas there is
normally a definite polarity in the developing
ey, certain parts givirg rise o definite orgas,
tre effect of radiatio is to stp tte develgmat
of certain organs ad the gronth takes on the
characters of a neoplasn or tumour. The parts
most affected are those that have been shoun®
10 posess tre greatest netaolic actavity, such
as the developing Primitive stregk, the speical
sense organs, limb buds, and those regions
where foldings or flexures are about to
tae place.

The effects of radiun rays or X-ray are \ery
similar to those of ultraviolet radiation, but in
the mgjority of instances the effects produced
are patholagical in daracter ; Mulller hes dealt
with the effects of radiun and X-ray and Baboock
and Gollirs have studied the effects of eraatias
firan radio-active rods an frurt-flies.

Trere is this aple evidae thet it is possible
to modify the processes going on in an aninal
by dhanges iIn either i1ts extermal or intemal
envirament. But in nearly all these cases that
ve have been arsidering it is foud that in tre
higher animals, danges iIn the ewviroment, if
gpliad to the adult, produee as a rule Iittde or
no direct nodification ad where any effect is
produced, the result lies in the direction of
pathological or even lethal changes.
Enviromental changes if goplied to the early
lanal stages o o tte @ it may ke effective,
thouh here again in te higest foms the result
is usually patiolagical . Changes gplied o the
adult, may, honever, affect the offsoring, thauch
not the parent. In such cases the effect of the
altered enviroment is to produce in the egg
only a comparatively slight structural change
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yet sufficient o affect tre actual costatution of
the nolecules of the dramosares of the nucleus
and, if this can be done without causing the
death of the orgenism or a loss of the poner of
reproduction, the result is to produce sonething
new ad, If this dange be trananitted to the
progerny, then the results is the production of a
New Species.

To sum up all the evidence that 1 have
put before you it would appear that
throughout the whole evollution of the aninal
kingdom, with the attainment of each higher
stage there has been a loss of some poner or
function. The dange fran a non-cellular stage
o that of a multi-cellular organisn caused the
loss of at lesst ae fuction, nanely, that of
continuous reproduction, in all cells exocept
those of tre genital orgars. Later an, the actual
shape of the organism becanes more and more
Tixed ad less ad less susogptible o extermal
changes, and development has to proceed
alog definite lines, a heed foming at ae ed
ad taill at the other regardless of the position
of the developing egg ; and that can be
achieved iIn the way of changes in the genital
organs or the genital cells themselves, which
stall retain, in sore degree ad possibly o a
considerable extent, the susceptibility to
changes of enviromment that existed in the
lorer organiam in times pest, is the production
of aomparatively insighrficatt variatias in the
more or less superficial characters or else
changes of a pathological nature. There has
thus been a gradlal loss of plasticity. The lines
along which an animal must normally develop,
become more and more fixed and conversely
the degree to which i1t can be affected
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gradually becomes less and less as we
pess p the scale, whille the periad of existence
in which an animal can be Influenced iIs more
and more limited and this limit is reached
at a progressively earlier stage in its
develgrent. It would thus seem that after all
the physicist may be rigit ad that in the higer
forms of life, including ourselves, we may
be repidly goproaching the stage when further
evolution is beconing impossible. IT that
be the case, then we are equally rapidly
approaching the stage when, unless we have
become completely superior to our
environment and can ignore any and all
dages In aur extermal coditias, the existing
higher animals and especially the human race
will disappear from off the face of the
earth to make way for sane form of life that
has not as yet becore restricted in Its poner
of response.
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PRACTI SI NG COVMUNI CATI ON TECHNCOLOGY FOR
DEVELOPMENT AT GRASS ROOI' LEVEL IN INDA

Pradeep Nair and R. C. Tripathi *

Communi cation technol ogy based services come into picture predonmnantly to enlist the

participation of rural masses in the process of devel opnment. They are oriented towards
di ssenmi nation of information, education, training and guidance to rural nasses to chart out their

own devel opnmental progranmmes.

The paper briefly anal yzed six najor initiatives taking place at grass-root level in different States
of India providing access to rural popul ace to new conmmuni cation technol ogi es. A broad range

of services are provided to a | arge cross-section of rural masses through these six |ow cost,

sel f - sust ai ned,
Kar nat aka, at

TARAHAAT and

Warana Wred Project
JAN M TRA at

I NTRODUCTI ON

oday, It is paradoxical to say that

Communication Technology is only
assciated with tre narets ad cpital-intesive
methods of production of Developed Countries
and 1t has any relevance for a country where
mery millas stall ladk besic necessities of life.
That is why a nurber of efforts are uderay iIn
India ad other develgping countries to provice
concrete bernefits of comunication tedology
for rural population.

Comunication tedyology is playing a very
important role In achieving greater economic
gains. Development through communication
tedolagy services at grass+oot level does not
mean only increased rural market based
econanic activity. It also incluces inprovenents

*

Department of Journalism & Mass Communication,
University of Ludmow, Lucknow, U. P.

Raj ast han.

community owned projects viz.
Mahar ashtr a,
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LOKM TRA at Hi machal Pradesh, BHOOM at

GYANDOOT at Madhya Pradesh,

in the cgpabilities of the popullation, such as
educatian, health and nutririon, family welfare,
etc. Comunication tedhology serviass are also
educating and moblizing rural populace to
actiely participate In devoaratic decision mekirg
rooess.

Further, comunication technology has a
potential role in incressing the efficiency of
govermment. For both govermment and private
provision, one of comunication tedology’s
main direct berefits is In Incressirg efficieacy
by economizing on resource use in the
operations of firms as well as in market
transactions.  Information that would otherwise
be conveyed through face-to-face contact, post,
ocourier, print celivery, telegraph or teleghare
may instead be communicated in digital
electronic form via intermet. Efficiency gains
from intemet use are not automatic : the
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telgdoe, in partalar, is an efficient nears of
caomunication for many types of information.
Efficiency berefits of comunication tedyology
S2rVIGsS are ot restricted o the comunication
itself. Comunication technology can improve
the efficiecy of the telggoe retwork at rural
and remote areas, and thus it can make It
possible t© tradk ad amalyze differet foms of
comunication. Word processing, maintaining
acoounts, Inventory manegement and other such
activities that may not require log distance
comunication are also becaming more efficient
by new comunication technologies.

COMMUNI CATI ON TECHNOL OGY AND

DEVELOPMENT

In the words of Gumer Wrrdal, the renoaned
economist, “development is a collective
transfomatian of the etire social systan which
not only ensures that everybody should have
the besic necessities of life but also that the
decision meking process In the society nust be
participatory.” No doubt, today the
aomunication tedholoayy servioss are fulfalling
this besic ariterion \very effectively.

The facilities of camunication tedrology
are ot limited anly 1o providing informatiion for
rural deelgorent at grassHoot leel, ut it hes
also given rise 1t new information resources
and has opened new Improved communication
dharels for rural comunities. Camunication
technology has made successful attempts to
solve the menace of Digital Divide by bridging
the gap between development professionals ad
rural people through inftlating interaction ad
dialogue. Comunication tedrology is creating
a worldvide linkage for sharing the knovledge
aotss the glde.
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In the presat era, comunication tedrolagy
SEVIGS are gereratirg new possibiliies o attack
the prablems of rural poverty, malnutrition,
ineqality, gender difference ad enviromental
degradation. But the question of inportance of
comunication tedrology for rural development
is accompanied by the dilemma for decision
mekers and multilateral fuding institution :
should the very limited resources for rural
development be applied for developing
comunication technology capecities or they
G best be usd for otrer high priorttes auch as
sdools, hogpitals, roads, etc. Clearly there is a
grave concem about the possibility of wested,
poorly utilized or unspent resources in
comunication tedrolagy gplication for rural
development. But when we consider the output
of these programmes, the importance of
communication technology out shadows all
aroersies.

APPLI CATI ON AREAS

In developing countries, Comunication
Tedrology besed services are reaching aut o a
vest mgjority of urten as vell as rural peple In
cost effective manner. These services are
integrating people by exploring new irfomation
resources. They are meking suocessful attanpts
to solve the menace of Digital Divide by
bridging the gap between the have nots of the
developing countries and the haves of the
developed countries.

The goplication of comunication tedrology
services In most of the rural areas has been
devised with the following ains :

® To provice better health care fecilities

ad nore irmformation about the treatent
of deedly diseseses ;



[ 1] []

Everyman’s Sci ence

VOL. XL

[ ]

NO. 2, June—Jul y’ 05

To provide transparency to the rural
messes in case of public adninistration
ad Pandeyati Rgj Systam i.e. to provice
information regarding taxes, saving
sdhenes, rural development programes,
policies, plamirg, etc.

To provide current market rates and
information to the farmers and thus
helping them in direct dealing
worldwide.

@) To provide farmers information about
new methods of cultivation and also
providing them the knowledge about
various developrents taking place in
tre fields like Hrtdauhture, Pisciaulture,

Animal Husbendry, Sericulture, etc.

To inproe the literayy rate, particularly
of rural famales that can have a lasting
impact on rural poverty by meking them
sifaifficat

SOME COMMON PRACTI CES

In the present era of communication
tedrology, information has core out o be an
Inportant resource that, It elorted properly,
can work wonders. In spite of the fact that the
aonputer revolution is spreading practically in
every arena of humen endeavour and especially
in barking, railvays, defence, a sorehow little
inpect hes been notiod on the rural sctor. The
target of communication technology based
services considering rural developrent is to
provice the relevant information to any famer
in a remote village by means of accessing
hierarchy of information bases. Consultancy
regarding diseeses, pest-alerts, animal health,
weather codirtion, small scale industries, rural
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credit systan, water ad senitation are the key
needs of the rural comunity.

Some common practices of comunication
tedhology based services practiced at grass-
root lewels ar as follos

RURAL PORTAL AND RURAL CAM

Information and camunication services to
rural masses should be improved through the
creative use of comunication technology
srvias. Natdaal madia like radio ad television
covers the rural issues only at macro lewvel
because of tine dortage. The state media looks
after regional disparities in rural matters.
Caomuniication techrollogy can go a step further
by providing the individual solutions roud the
clock in local languege by creating knovledge
tree using audio ad video clippings.

Rural portals are evisaged as a ssarch egire
that can act as a guice o the existirg rural ad
agriculture related web information and web
services. It will support locating relevant
information on the portal or other rural wasites
via the area wise classification. Rural ad
agriaulture extension departments should foous
on providing relevant information about
develgoment issues in e-format over World Wide
Web (WW) via intemet.

A web cam iIs a device that sends pictures
fran a vicko or stall carera oo tre Intarret o
that you can view the images on someone’s
web page. When web cam is used for the
kerefit of tre rural paple, excially famers, it
is called rura cam. For example, a com cam
monitors a designated com field, a soya cam
monitors a designated soyabean field and a
dairy can monitors different parts of a dairy
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operation. This concept is called as virtual

farmng -

Rural cam can be useful for farmers by
viewing live picture fran exeerimental field
locations aroud the world on intermet. Famers
can compare their fTield response with
experimental fields. They may decide to seek
eqert advice iIf eqerinental field’s resooee s
altogether different from what farmers are
getting. Rural cans can prove to be a useful
technology to large group of agriculture
practioers oer the intermet. Rral can can also
be useful to educate rural masses about
develooment Issues.

ELECTRONI C RURAL MARKETS

Farmers” needs vary with season, crop,
weather and location. So most of agribusiness
services need to be regional in soope. Many
farmers and small scale industrialists do not
have so much time or information access to
make and implement informed marketing
decisions because comodity prices are alvways
changing. So, they can get information on
comprehensive agro marketing and risk
mangement programmes from any e-commerce
site based on agriculture and rural marketing
Just by clidkiang an a lirk. Aauiring imputs like
seeds, fertilizers, pesticides, agricultural
implements, loans ad credits, self employment
sderes ad training, etc. is possible via Etrural
sites fran anywhere iIn the world. At present,
personal credit card is the effective mode of
payment for e-comerce which is a curbersome
method for farmers and small scale rural
indLstrialists in aailing e-agricuktural ad rural
market facilities. A credit card can be essily
mede at pandayat level so that each ad every
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person under that panchayat may be able to use
thet aedit card.

E- weat her

The groming of crops to feed the popullations
of the world is directly affected by climatic
dage. Food production is directly ad totally
dependent on favourable growing conditions.
Role of comunication technology in weather
forcessting is two foldd i.e. geerating weather
forecasts ad Its dissemination to the faming
community.

In this concem, the agro-meteorlogical
advisories are very useful to farmers for
scheduling of irrigation to save water, and
choosing the optimum timing for spraying of
pesticides, gplication of fertilizers etc. Nov a
s, trese weatter bulletirs (eveather bulletins)
are aailable on intermet ad by this the famers
are frequently usirg this data in plaming their
rautire agriauktural ectiviies.

Public Informati on Kiosks (PlKs)

Rublic Information Kiosks are besically actirg
as information-cun-comunication centres for
rural develgoment. They are helping in creating
anareness among the rural popullation about
various on—going rural development schemes,
programes, and policies ad thus cater their
information nesds in local laguege. These PIKs
are also facilitating comunication services
through teleghoe, SID, fax, e1mil, etc.

The most salient feature of PIK is that the
rural people have access to information/data
collected on aspects like development
programes, agriculture, enployment, education,
health, lad records, socio-ecoamic information
relating to the mandal ad villages uder the
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mandal and who-is-who in the area. Intemet as
a source of gldaal information is also used to
capture information relevant to the clientele
grop.

The minimum Financial investment required
o establish a PIK is near dout Rs. 5t 7 lacs
ad the equipratts required are P 1T computer,
printer, scanner, photocopying machine,
telephone and fax mechines.

The technology provided by PIK is not
location specific. But the information/data
available pertains to the local level were the
ontre s located ad caters to the nesds of the
local paople fram tre area. 1t s also plaraed t©
tie-up these information—-cum—-communication
centres with distance education centres ad to
establish trem as their local antres.

E- choupal s

Traditionally, choupals are community
gathering places in the village where locals
meet to discuss issues and iron out their
problems. In the digital age, e-choupals are
gradally rewolutionizing the way Indian famers
do business.

The concept of e-choupal was pioneered by
ae of India’s largest eqorters of agriaultural
commodities, Indian Tobacco Company’s
Intermational Business Division (ITC-IBD). E-
doypals costituted on intemet eneblled kiosk
in a village which is manned by a praominent
local farmer who is familiar with computers,
knomn as the “choupal sanchalak”. The setting
uwp of each e-dhauyoal ettails an investment of
between Rs. 1 to 3 lacs.

The sanchal ak man of the kiosk iIs In touch
with ITC represatatives ad guides farmers on
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the use of the tedchrolagy. Given the lewels of
literacy ad infrastructure limitations the
sanchal ak acts as the interface between the
carputer and the farmer. Farmers can use the
kiosks to check the current market prices of
their comodities, access market data, get
information on local and global weather and
best farming practices. Presently, near about
2,50 interret kicsds were esteblided in villages
by IC aoross 18 states of the country. The total
investment wes near about Rs. 1500 crores.

Si nput er Practices

In a developing country like India, where
nearly 50 percent of the pooulation is ueble t©
read or write and the median incore is as low
as $ 0 in rural aress, sinply providing access
to aputers ad the intemet just isn’t eouh.
In most developing countries like India, the
very cost of a computer can anount to more
than the average workers amual salary. In an
attenpt to sumount the prohibitive aost of this
increasingly essential piece of IT hardware,
researders in developing coutries have begun
10 tEe matErs ino their oan hads by designing
lov-cost computers that address the particular
needs of their nation’s more disadvantaged
populatios.

A tean of Indian sciattists ad egirears to
aeate a way for pagple with limited literacy ad
aoputer skills o take advattage of the wealth
of informatian an the ret. The team hes dvelgpd
a small, porerful computing device called the
“Simputer’-stands for “‘simple inexpensive
mobile camputer’-that reads aut the text fourd
on web pages In a number of India’s many

rative langueges.
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Sinputer, which aosts aroud $ 20, is sligtdly
larger than the popular Palm handled computer
ad hes a built in broxser, e-mail software, a
text—to-speech program for several Indian
languages and an MP3 player. The machine
russ on wicely available AAA batteries.

Sinputers are manels of efficiency ad cost
savings. They sae licasing fess by using free,
“open source” Linux as the camputer operating
system software instead of MS Windows. The
handheld Simputer packs powerful processing
poner, a touch sensitive screen, a modem and
an removablle memory card slot into a device
sligitly bigger then today’s pod<et FC.

For the 95 percent of Indians that do not
aurently hae aooess to, the Intermet servioss,
ae of the most useful feature is the Sinputer’s
“Srart card” port. By this card many individial
can share a siglle mechire by using their srart
carts to activate their omn personal acoounts.
Simputers can even appear In country’s
ubiquitous telephone kiosks, where an entire
village ean take the advantage of Intermet aocess.

So we can say that developing countries
need a tedrology that would help them o take
communication technology to the remotest
villagss. In India ae billion informatdoHugry
people are wairting to practice Sinputer to bring
digital information to their door steps ad t
bride the ggp. In this acooem, It is really good
t© kow that grassoot efforts are taking place
everyday.

BARRI ERS TO COMMUNI CATI ON

TECHNOL OGY

In any developing coutry, like India havirg
a lot of social ad polrtical prablears, It is ot

APPLI CATI ONS
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easy to plan and execute communication
tedology based services for development at
grass-root level. Even after 57 years of
independence and develgament, the rural arees
are still remaining underdeveloped in every
respect. There is about 40 peroent of the rural
populace who are below the poverty line. They
do not have the provision for the second square
meal in a day, roof over their heads, good
health and environment. Everyday they are
suffering fran poverty, uenploymeant, illteragy,
igorance, injustice ad ineqality. Thus, rural
peple are still alieatsd fran the mainstream of
raetical develgoment dee o ladk of information,
education, guidance ad training pertaining to
rural development programes. Then sone other
camon barriers to camunication technology
gplicatias are as folloss :

1. Lack of local information - The most far-
reaching barrier of practicing comunication
technology based services in developing
countries is the scarcity of the kind of
information that users varted most 1.e. local
information about their comunity. Lack of
information potentially affects a great nuber
of Indien ret users.

2. Literacy barriers - On-line content has
been primarily designed for intemet users who
have discretionary money to spend. The vast
mgjority of information on the Net is aailable
for those who have an advanced literacy level.
A large percentage of Indians do not have the
reading and writing skills necessary for
functioning In everyday life. Near about 45
perant Indias are affected by literacy bamiers.

Further, the aotent that is availeble on tre
intemet for masses are mostly In the elite
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languages, the highest of which belongs to
Bglish.

3. Absence of tool/interface - There IS no
tool/interface that has been dvelgoed to allow
the haveots of developing countries to publish
ad create cotent in their local languece-

4. Local language application - There has
been no stardard software/goplication interface
to allov the have-nots to use comunication
tedology serviass in treir local laguege. Ben
operating systems and office suits are not
available in local laguege ensblement.

5. Basic Standards - There has been no
basic standard for developing or enabling
the comunication technology at community
level. There has been o effort to educate the
have-nots for using new communication
advances.

I NI TI ATI VES REQUI RED

Development becomes reality only when
people take active part in the proosss. In this
regard, comunication tedrology is aiming at
overcoming backwardness and is preparing
necessary grounds for accepting innovations,
ideas and tedrologies. What is needed is to
enhance development communication support
to rural masses by properly informing and
comunicating them about the berefits of rural
development programs and also the why and
how of these programs through caomunication
technology based information services. Sare
other efforts nesded are :

® To develop and innovate the new
comunication technologies for the
development of rural masses at all
lbd.
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@ To offer and use communication
technology based services for the up-
Iiftmrent and social anekening of rural
paople ad to aeate digital comunities.

To offer the localized interface o the
messes S0 that they can use the desktop,
office suits and other necessary
goplications In their o langueges, <0
that they can use ICT for their daily use
and purpose.

To offer intemet/veb-besed nultilingal
interface to publish local content
including news, gereral information,
comercial information, exdages, etc.

To offer nukallingal intraret tedrolayy
to allov tre local messss to aeate local
information comunities. By this, local
communities can use communication
tedhology besed services In many aress
wsing web, e-mail, a+-lire fecilities.

®

SOME I NDI AN EXPERI ENCES

LOKM TRA Project at Hi machal Pradesh

Lokmitra project wes at first started on 9t
May, 2001 at Tounidevi Village of Hamirpur
district at Himedal Pradesh. This project is the
Himachal version of Gyandoot Pilot Project
already going on in Dhar district of Madhya
Pradesh. Under this NABARD sponsored project,
25 Information Centres were opened In various
part of tre district.

With the help of these information centres,
peple of tre district, esecially those living in
renote and Interior regions, are now able to
send their carplaints to various govermment
departments by paying a nominal fee t the
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omer of the centre. The person managing the
centre sends the complaint to the district
heedparters. The aoplaints get the reply within
a week.

Under this project, all the 25 Information
Centres were interconnected through computer
networks and they are also comected with the
office of the Deputy Commissioner, various
departments of State govermment and with
important departments of Cantral goverment at
New Delhi via network. The Natioral Informatics
Centre (NIC) of Himaechal Pradesh hes supplied
necessary softwars and hardnares to the owers
of the information centre and provided basic
training to operate computers and intemet

SEIVIGS.

At the begiming, two main seners ad four
teminals have been set W In the office of the
Deputy Commissioner, nodal agency in the
project. Daily e-mails coming from various
information centres are sareaed at tre office of
the Deputy Commissioner and then sent to
respective officess. The replies reeivad are again
sent through intemet to the owners of the
concermed oantres.

Through Lokmitra project market rates of
vegetables, fruits and other 1tems are also
made available at all information centres.
People can also send and receive information
regarding their land records, income
artficles, este crtificates ad other official
documents.

The ultimate aim of Lokmitra project wes to
make Himadhal Pradesh, a smll state of India a
leader in the field of Information &
Comunication Technology network.
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BHOOM Pr oj ect at Kar nat aka

Before two decades, the Raranegaram village
was knoawn for the shootiing of Bollywood action
movie “Sholay” and the British Raj Epic “A
Passage to Indiia’. Tooky, It is badk in nens but
the theme has changed franm a feudal vendetta
ad colonial rule to the porer of comunication
tedrology to trasform century’s old hebits of
keeping lad records.

Kamataka, which is danpioning the process
1o reut artcisn that its software boam is anly
for tre rich, mow plas t© guice tre rest of India
in a project called “BHOOMI”” which aimed at
fighting comyption ad boosting transparency.

Amid the mango and coconut groves of
Ramanagaram, farmers walk into a state-run
“Boo Dhekillegalla Malige”, or land record shop,
and buy certified printouts of lad records which
help them to erify or prove landoanership or
teracy. Al this is possible anly die to Brooni,
a lov cost e-govermance initiative taken by
Karmataka govermment in 2001.

Karmataka state hes near about 6.7 million
famers ad 17 million lad records spreed over
30,000 villages ad the govermment is spernding
about 180 million rupees on the land-records
project. Under this Bhoani project, 177 Talukes
or Sb-districts are linked through tte local area
networks over the intermet. At blodk or village
leel, all the hand written land records are
stored on computers and anyone can get the
printout by paying just 15 nypess. In every sub-
district, two camputer friendly accoutt units
were established. Presently, near about 10,000
computer account units are covering all the
30,000 villagss of the State.
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The Bhoomi project is getting a very good
support fran software giants Microsoft Corp.,
computer maker Compaq Corp. and Aditi
Tedrologies Ltd. These software and hardiare
aampanies are helping the project to develgp a
fingermrint-besad aooess o softvare gplication
in which land records gererated by the village
accountants are entered. A small fingerprint
recognirtion point is attadhed to each terminal.
This system iIs needed to prevent password-
based hacking.

In these computer based account units, the
land owners and farmers can trace much
information and processiing of their lands kegping
aney red tgpe and corruption.

Warana Wred Village Project, Mharashtra

Communication Technology revolution has
silently saept through 70 villages in Warama,
Kolhgour district, Meharashtra.

Before this comunication tedrology project
care to Warana, sugarcane farming and millk
procurement were hard work. Now the
networking has solved a major problem faced
by sugarcane farmers. Once the crop is ready
for hanvesting, each day’s delay iIn hanesting
reduces the sugar content of the cane ad as a
corollary the price it fetdes at the sugar co-
geerative factory. The ae hanester that the co-
operative omns would often be monopolized by
the rich famers. Thraugh the retwork, hanesting
dates at each farm and village can be
predetermined and the farmers can camplain
aHlire to tre o-gerative dief Iif te hanesters
do not arrive on time. Each famer is provided
a code nurber that helps him to decide when to
tae his am 1o tre factory. His bills are also
cleared anlire as vell.
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Co-gperative dairies are nov selling their
products online ad millk collection centres have
been upgraded to cyber cafes. The Warana
group has also opened an office In Eurpeo t
market its milk product.

The retwork also provides farmers pricelists
of farm products In the region. So, now It Is
essy Tor tham to nonitor the rates of egricultural
products across the state. They can allso aooess
chily weather forecasts, Information on agopirg
pattems, soil conservation and government
schemes.

An information package called Disha has
also been developed to provide vocational
guidcence t village children ad youth, provice
information on career gotions and educational
irstitutias they can evoll in.

The basic objective of the Warana Wired
Village Project is to use communication
technology as a tool for development and to
bring govermment plaming’s, progrars, policies
1o the doorstep of the rural messes.

GYANDOOT Proj ect at Dhar , Madhya

Pradesh

Gyandoot wes the first intranet retwork that
brings the adninistration close 1o village India.
The network is actually a low cost, self-
sustaineble ad comunity ored rural intranet
systan that caters to the seeicific nesds of the
village comunities in the district. Near about
50 centres are established which are managed
by the rural youth who run the centres as
entreprereurs ad dharge for the servicess that
include agricultural information, market
informattion, health, education, wamen issues
ad goplications for services delivered by the
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district adhinistration related to lad orership,
affirmative action ad poverty alleviation. A
mechanism to evaluate the system and demard
aocoountzbility fron district achinstration as vell
as the kiosk maregers is huilt into the system
through an interface for aoplaints redressal.

The Gyandoot project has main servers
backed by battery porer and UPS. The UPS are
able to provide four t five hours badkp poner
during the frequent power outages. The NT
servers are comected to five modens, which in
twm are comrected t© five dadicated BS\L lines.
Three 1SS provice intemet/intraret. infrastructure.
Kiosks are comected to the intranet through
dial+p lires.

The application software was created In a
surprisingly gort periad of tine using an array
of web and database languages. The user
interface is menu based with information
presented in local Hindi language. Web based
e-mail has been provided in the local languege
as well. The aotent on the interret is edtasive
and is available in local Hindi language.
Information related to agricultural produce ad
govermment services are being extersinvely usad.
This hes resulted in the reduction of middleren
who previausly bought egricultural produce fram
farmers at syppressed prices as well those who
Tacilitated access 1t govermment offices to
eqpedite gplicatios for lad registration or
caste certificates ad other services provided
under the numerous programs for poverty
alleviation. The interface between the local
govermment and the rural peoplle has emponered
thereby empowering the villagers who were
previously intimidated by the govermment
mechirery ad civil senants.
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The Gyandoot project wes entirely financed
by the village panchayats, the comunity and
by private entrepreneurs with no cortribution
fran the goverment. The cost of establishing
ore information kiosk is near about US $ 1500.
Each kicsk caters 30-35 villages In the vicinity.
These kiogks are located in goverment buildings
or at prominent locations in the markets or
along the main roads. Kiosk managers who are
young, educated and motivated are ecouraged
to maximize the use of the services to neke a
profit on their investment. Sore of them are
combining other services to become more
profitable. The kiosk mangers meet once In a
month at the district headguarters to exdnege
thelr eqeriaces.

The Gyandoot project is important for to
main reesos - first, it hes daostrated that an
econamic logic can function at rural corputer
oatres, ad secod, it hes developed a meru of
e-camerce and e-govermmence services that is
of real berefit for rural crizen-cosuners. The
information kiosks (soochnal ayas) have begun
to eliminate middlemen and are introducing a
positive restrain an comyptian at: tre local, villege
level. The networking is also prodding slotiful
taluka administrations to become more
accountable. Gyandoot won the Stockholm
Challenges Award for public service ad
democracy. It was chosen for the award from
109 projects across the world which shoas that
it is a unige intraret project in itelf.
TARAHAAT

The project “TARAHAAT” means a all
purpose haat (a village bazaar/market)
comprising a camerially viable model bringing
relevatt information, products ad servicss via
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the intemet o the usened rural markets of
India from which an estimated 50% of the
Natioal Incore is derived.

The concept of TARAHAAT was developed
and praonoted by the Developrent Altermatives
Group. The groyp hes a stafft of more then 500,
including 200 professionals having higher
qalificatios ad work eqeriences in tre field
of Engineering, Sociology, Marketing,
Computer, Communication, Psychology and
Management. These professionals design,
implement and operate various phases of the
project ad lodk after 1ts associated serviass.

TARAHAAT combines a mother portal,
TARAhaat.com, supported by franchised
networks of village cybercafes and delivery
systans providing a full rage of serviess o iIits
rural astorers/cliets. The subsidiary units are-

® TARAdhaba ; Providing the village

people comectivity and access to new
world.

TARAbazaar : Providing access to
products and services needed by the
rural housdolds, famars ad sall sale
i strialists.

TARAvan : A mobille van service
celivering the goods ardered by the rural
people.

TARAEK = Comecting the rural families
10 the daughter married far of f ad t©
the son posted an the front.

TARAguru : A decentralized university
providing mentoring and consultancy
srvicss 1o village-besed mini-enterprisess.
TARAreporter - Collects relevant
information for tre portal.

Y

O
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TARAvendor - Runs a store dealing and
meking availeble the products available
at Tardezaar.

TARAcard : A service which enables
the villlagers 1o orter goods ad servioss
on addit

In the asance of efficient infrastructure for
trarsport ad comunication, iformation is hard
to come by and market gotions are not clearly
and widely known. Even if something is
available, somewhere, information on where,
when ad for how nuch, is not, It is inpossible
to have an aocess to that information. There is
no instrurent/tool nore effective then the new
comunication tedrologies, especially intermet
based services, for bringing both jobs and
infomation to the rural econay, bringing the
buyer ad seller toether ad asatirg an efficiatt
market place In develogping societdes like India.
This 1s all what TARAHAAT project is doing
aquite vell.

i)

JAN M TRA Project at Rajasthan

Jan Mitra is a United Nations Development
Project (UNDP) and state government of
Rajasthan supported pilot project. The main
dbjective of Jan Mitra project is to provice a
single window fecility t rural people to aocoess
govermment work, simplify various goverment
procedures through computerization and to meke
use information and comunication tedrnology
(IC1) to establish direct comunication betneen
the adninistration ad the rural peple.

Today, the paple in villages across Jalvar,
a rate ad bedward border district, are using
aomunication tedrology to eercise treir rigit
to information and acoess goverment services.
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The Rajasthan govermment is using Jan Mitra to
ensure trangparent, acocoutable and responsive
govermance ad to neke the right o information
an effective tol In tre hads of te rural messes.
Most villagers redan thet, for the first tine in
their lives, the infomation kiosks have braught
them closer to their goverment ad vice versa.

Jan Mitra or “pagplle”s fried” hes trualy been
a fried in need. Registration of births, deatis
ad lad recorts, grievace redressal, sumission
of onlire gplicatians for a clutch of govermant
schemes and services, even getting of
eaninata reaults, all are just a clidk of nouse
anay. And while each service comes with a
price-teg, tre villegers pay W hgpily, actially
countting their savings In terms of time ad
effort ared.

Presently, near about 50 information kiosks
are running under this project. Unemployed
rural youth have been selected and trained to
manage these ““village information shops”,
providing them gainful enployment. Nearly 40
departmertal offices have been linked with the
Jan Mitra server and near about 20 offices
linked to the local area network (LAN).

The government has developed its own
information management system to exercise
vigilance over the disoosal of prablers through
Jan Mitra. It provides detailed information on
action taken for the disposal of public
grievances.

No doubt, Jen Mitra hes heralded the arrival
of the knovledge econany In an area with high
property lewels, abysmal infrastructure and
chronic shortages of drinking water and poner
suply.-

103

CONCLUSI ON

It is a big dallege for any goverment of
develogping countries like India to be suocessful
in diverting the flow of new comunication
technology based services towards a massive
popullation with such limited funds and social
and aultural barriers. But even than, we are
successful to an extent in bringing the
comunication based tedology at the doorstep
of every common man.

This pgper hes briefly analyzd tre initiative
taking place at grass—root level ro provice new
communication technology in rural India. a
broed range of serviaes are providd t a atss-
section of rural messes through a nuber of lov
cost, self sustainable, comunity owned
programs and projects like GYANDOOT,
JAN MITRA, LOKMITRA, BHOOMI,
TARAHAAT, Warana Wired Village, etc.
The anly aim is to offer the rral  poor a bride
to the Comunication Age.

By going through this pgper one can easily
fird that in the last five years there hes been a
significant surge in terms of access t new
communication technologies. The whole ICT
sector IS arerging as a strategically inportant
sector driving social and econamic change In
India. Both catral ad state govermmants, public
ad private ssctors are taking mary inftatives to
remove the comunication gap between the
haves ad have-ots. e are bringing the glacal
world on the doorsteps of rural people residing
in remotest villages ad are providing them new
avenues 1o do better. The only aim behind this
camunication revolution is to provide acocess
to new communication teachologies to every
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crtizen recardless of gader, laguege, hardicp, 4. http://ww. ionafarmer.com
geagrgahical locatian, cllass, caste or aead, ad 5. http://w. indiachi .com
no doubt, we, the people of India, are ) R )
progressing. 6. http=/Aww. rt-taskforce. nic. in
7. htap=//ww.netsansar.org

WEBSI| TES/ HOMEPAGES CONSULTED

1. http//ww.digitalpartrer.ory/tara 8. etp://nw- poser farm. com

2. http.//ww._gyandoot.nic. in/gyandoot/ 9. http=/Aww. ragesthen.gov. in
intraret.himl 10. http://vww_taraheat.oom

3. http://Aww. inomy.cam 1. http://ww.revdept_kar.nic. in
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| QL. Nare a bird that camot glide?
I @. Approximately how many feathers a swan has?
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ALTERNATI VE  MEDI CI NE
COVPLEMENTARY TO MODERN MEDI ClI NE

Sisir K. Majumdar *

Alternative Medicine has becone popular all over the world in recent tines.

si mpl e.

The reason is

Not wi t hst andi ng massi ve technol ogi cal advancenent and its application in nordern

diagnosis and treatment, we are still |agging behind in the exploration of the root-causes of nany

di seases.
peopl e are tenpted for alternatives.
Al ternative Medicine.

| NTRODUCTI ON
T he aim of all systens of health sciee is
one ad sare-alleviation of huren pain
ad aure of huren illness. Methods of achieving
it may ke different. Altermative nedicire is ths
anplementary and not contradictory to modem
medicine. Throughout history, Health Sciences
ewlved as a splendid blend of science, art,
phillosophy and mythology. Still today, much of
healing art is a myth, waoed In mystery insice
an enigma. The practicing healer is very nuch
a child of his time. Throughout humen history,
his methods have been rooted in the thinking
ad feeling of the humen beings of his day, as
well as their knoMledge. Healing art hes given
much to all branches of knovledge in the past
Just as it has received much from them, and
these nutual exchanges have been reflected not
anly in the theories ad origin of ailrents but
alo In its alleiabion.

*

HASI NIKETAN, 200 Summer House Drive, Wilmington,
Dart ford, Kent DA, 27 PB, BEngland.
Emai -majundar@tiscali .co.uk

Hence, there is no specific curative remedy for themin nodern medicine.
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Nat ural |y,

This short wite-up tries to glinpse into the genesis of

A PEEP INTO THE PAST

Science, as it has develgped since the days
of Galileo (1564-1642), has dramn even nmore
heavilly on the faculty of vision. There are iIn
human beings, however, other senses and
feelings beside those derived fram vision, ad
clinical medicine. Being concermed with the
whole man, we nust take note of the world of
eotion in the patdet, his loes ad hates, his
religion ad its cottent, the theory of diseese
uckerlying rt, which makes it so aosurd In our
eyes. Primitive specialisn, in which the
practitioner knoss only are kind of diseese ad
its are, is stall presant within us.

A significant feature of all primitive
examination is the stress laid on prognostic
signs. Such so-called arens may be found iIn
the fligt of birds, in features of the patient’s
body, or in the daracteristics of an animal’s
etrails. There are, of curse, great variatias In
such prognostiic procedures, but throughout the
world these primitive tedniques are basically
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ad suprisirgly similar. It wes fron this pursuit
of prognostic signs that, medicine made its
greatest ad most signhificant advence. Medicine
is both an art ad a science ad needs to both
“evidence-based” and “‘experience-based”.
Albert Einstein (1879-195%5), Nacel Laureate in
Physics, 1921, rightly said :

“Not everything that can be counted alvays
ocounts, and not everything that counts can be

THE ORI GI N

Altemative medicine iIs a fairly recent
construct ; it means method of treatment
altemative to covettioal modem medicine.

It was evident to a few disceming minds
in the West in the 19% and 20% centuries
that palliative reture of allgethy, 1ts irebility
o aure saveral diseeses, Its polypharmegy, its
Superspecialisation, its use of potant drugs ad
its interventional procedures do more harm
than good. Homoepathy founded, developed
and propagated by Samuel Hahnemann
(1755-1843) i1n his work [*“Organon den
rationellen Heilkunde” (Handbook of
Rational Healing] wes the earliest Inmportant
altermative system of medicine in the West.
Its “Law of Similars” helped the body to heal
i

Since the birth of hurerkind, treatment of
diseases by whatever means available at the
tine or place, wes the nom. Various systens of
treatment develgped In various societies ad in
various cultural norms and forms. Allopathy
Gek - “allos™otter) is te treatmant of dissese
by conventional means, i.e. drugs having
effects goposite o the synptons. Homoeopethy
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Grek = homics™ike + “patheia’™suffering),
imovated by the Germen physician and demist—
Samuel Hahnemann is a system of
complementary medicine in which disease iIs
treated by minute doses of natural substances
that in large quentities would produce synptars
of the disease. Uneni (Greoco-Arabian) medicine
IS an adnixture of Arabic medicine or Tibbi
with lonian-Greek medicine [lonia (in present
Westem Turkey)-birthplace of Galen (130-200
A.D.) of Pergamun]. Ayurved—‘the science of
Iife” is the axcient Indian system of medicire.
The essence of Ayuneda is really fascirating.

Every system of complementary medicine
hes mece useful cotribution t© the evolution of
health sciences over the centuries. The trerd
will surely aontine usated in the twerty-first
catury.

Greek medicine (later Graeco-Roman
medicine) wes an adnixture of Greek ad ancient
Indian Ayurvedic medicine. The Indians had
access to lonia (Asia Minor, now in Westem
Turkey) through the famous silk-route,
which extended from China to Europe. Arabs
had contact with lonian Greeks. Thus Arabs
imbibed ancient Indian medicine through the
lonian Greeks indirectly and directly through
the Indian Ayurvedic Vaidyas (doctors)
practicing in Baghdad (¢‘Garden of God™”) during
the brilliant reign of Caliph Haroon-al-Rashid
(763-809 A. D.) of the Abbasid dynasty, who
wes the hero of “The Arabian Nights” (AIT Lay
Lah Wa Lay Lah). Several Ayurvedic treatises
vere traslated ino Arabic, including “Sshruta
Sarhita” (Kitab-shawasoon-al-Hind). Unani
medicine heavily borrowed from Indian
medicire.
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HOMOEPATHY  vs. ALLOPATHY THE

PHI LOSOPHY

The words—“allopathy”” and “‘homoeopatiy”
are both from the Greek and mean—“allos™—
other—opposite suffering and ““homoeo’ —same—
similar suffering respectively. Like aures like
(The Law of Similars) ; Totality of Synptons-
Minimum Dose-Single Remedy-Direction of
Cure : these are the cardinal principles of
Homoeopathy .

In the 4" century B. C. the Gresk physician,
Hippocrates (460-370 B. C.), foud that there
vere two distinct goproadhes to illness-ae by
way of “ggposites” ad the other by “simillars’.
Orthodox medicine—or allopathy-heals by
“opposites’, ad hamoegpatiy heals by similars.
Samuel Hahnemann brilliantly drew together
the principles of hooegoathy. He is cosidered
1o be the “Father of Homoepathy’”. Homoeopathy
treats the patiatt as a wole.

THE CONCEPT OF AYURVEDA

Indian Ayurnvedic system of medicine existed
even before the birth of modem medicine-the
Greek medicire of Hippoorates. It sened paople-
all people with the mediical exertise aailable
at that tire. \\e must Iive Wp to that ideal een
more today.

Ayurveda encampasses not only science but
philosgphy, religion and the specific tediges
for living vellHeligion in the sense that ae
becomes a witness of oneself, philosophy
meaning lowe of truth, ad truth as being pure
existence. Gaerally spesking, the source of all
life, Awurneda is a science of truth as 1t is
eqresd in life.
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The vibration of pure universal cosciousness
produces the soundless sound OM ; fram this
soud, five besic elerents are produced, i.e-,
Ether, AIr, Fire, \\ater ad Earth. Furthermore,
these five besic elements are menifested iInto
three biological orgenists, ko as Vata, Pitia
ad Kggha. In every orgenian these three goven
all physiopatiological danges.

At tre tine of fertilization, Vata, Pitta ad
Kapha determine, by their innumerable
permutations ad anbirations, the constitution
of an individLal, vhich is called praautd. Praauta
mears the first aeation. Bery saul in the huren
keing is the first aeation of the aosos, ad is
never repeated. That is why every humen being
IS a Sgparate entity, a unigue phenarenon.. The
healing science of Ayurveda iIs based on the
total uderstadirg of the Individal corstatutdan,
then ae can uderstad what is a good diet ad
style of life for aexlf.

So, one man’s food can become another
man’s poison. Hence, to live a healthy, happy
and balanced life, the knowledge of one’s
arsttutdo is very essmigal.

After knowing the constitution, one hes to
leam that every individual is camposed of a
body, a mind ad a spirit, hence these bodies of
knovledge are created.

Ayurnveda deals mainly with physical body,
Yoga deals mainly with spirit and Tantra iIs
mainly concerned with the mind—through
different tedniques. But the phillosophy of all
tre three is idntical ; treir nenifestation diffars
becauses of their differing enpresis.

Ayuneda is most concermed with the physical
besis of life, concentrating on Its harmony
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induce harmony of mind and spirit. Yoga
controls body mind to engblle them to harmonise
with spirit, ad Tattra seeks to use tre mird to
balance the demands of body and spirit.

The ballance between these three wes called
Health-or Svestha—(Sva—selStha—established).

Hence Svastha—‘established in the self” the
‘=l here is the p, but the poorer of irdivicLal
identity, which separates every being fran eery
other being. The e is that which gives me ny
identity, which mekes me know that I am I, not
yau, he, she, we or they.

Modemn physicians are nore interested in the
norenclature, definition, or named diagnosis
ad its infectve e, rather then lodk into theam
individually. Also, they tend to specialise
apartmetally, eg-, into Iiver gecialist, lug
goecialist or heart goecialistec, ec. AlD, they
never encourage looking after the self because
they ean offer a bulletpill traatmentor tae the
orgen aut, or even replace the orgen If nead be.
Hence, most of the gpproach iIs suppression or
repression. In other words, we destroy our body
inoter to ae It

The other coin of disease pramotion in our
society Is “‘excess”, and we use this coin
likerally, never worrying about the conssquences
uttil the consequence hits. The disocarfort iIs
igored, to becore a dissese-ad this is further
ignored till it settles domn t be named or
verifiable disease. Once the name is decided,
we attach the nare ad never help the Individial
who is afflicted with the rere ; ad ve treat the
rneme with acounullated data on percentage besis.
The result is that we try to buy, beg, borrow or
steal health with all kinds of suppressive or

108

aoortive methods. Health is rature’s girft, but we
figit the rature of slf ad are alveys 1n a build
of copying, mimicking, imaging and unreal,
ad foget tre real, origiral, inturtive <elf.

In Auneda, the first thing o leam is o
know the origin of the universe ad 1ts relation
to self. Ancient sages (‘rishis”), when they
examined thelr omn experience and consulted
their intuition, they realised that human
consciousness, will and 1dentity must be
fragrents of rature”s omn consciousness, will
and identity. Hence their conclusion through
deenvatian brought the irsight of pure existance,
which veanted to menifest through desire, which
split into consciousness and willl-which, when
merged together produce the intellect, which
hes the cgpecity to discriminate ad becore the
Informer called Aharkara. The individual self
or the nurerous bundles or intellect with
individuality, are all searching for means of
expression-and they express themselves in
waves of kinetic energy called “rajas”, ad
Subjective aonsciousress nared Satbva, Rajas is
activity, Tares Inertia, ad Satbva balanocer of
both. These three quallities aontrol tre five great
elements ; out of which the body Is created,
which are further controlled by three doshes,
e.g- Air, Fire and Water, which regulate the

fuctions of metabolian.
ACUPUNCTURE THERAPY AND MOX|
BUSTI ON

“acupuncture” 1S derived from the Latin
words—‘acu”” = with a needle, “‘punctura” = prick—
it is a caturies-old Chinese netihod of treating
diseasss ad of relieving pain by use of necdles
inserted into specific parts of the body. At
presat, It is pgoular all over the world.
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The art and science of acupuncture IS
legendary, perhaps even antedating the
introduction of Chinese herbal medicine. The
aim of this thergpy wes 1o restore the balace
between the “yin” and the “yang”’. Needles are
inserted in the skin at varying depths through
any of the 365 points alog the twelve main
meridias tret carry tte life force of 4 (Sirgle
nost vital essance syplying energy to the bady
alayg fifty-nire neridias). Each of these points
is related to a specific orgen. The Chinese use
aopucture tednigues o treat a vest array of
illnesses ad to reliee a nunber of synptars,
particularly pain. Its empiric use haes now been
shown 1o release endorphins (a group of neuro
peptides) ratural substances formed within the
body knoan to cause relief of pain.

Acupuncture began to be used In Japan and
Korea by the 10t certury and spread to Burope
by the 17t century. It care o India in early
1950°s. Today it is an important mode of
altermative medicine in many countries outsice
China, especially for problems unrelieved by
Westem medicire.

Moxibustion is a form of treatment in which
a pondered plant susstance is fashioned Into a
small mound on the skin and bumt, producing
a blister. The sare meridian and points that
govern the placement of acupuncture needles
are also used In moxibustion.

THE YUNANI SYSTEM

The word—"“YUNUN” means “Greek” in
Arabic. After the fall of Roren erpire aroud
40 A. D., tre Nestorias (Syrian dristian ssct)
alleged to be “heretics” were eqelled fron the
Roman region around 341 A. D. They moved
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east o Condisgour (South westem Persia-presant
Iran) ad then to other parts of \est Asia. They
brought with them all available manuscripts of
Graeco-Raman Medicine. The Arabs including
Muslins, Jews and Christians, presernved them,
enriched them with theilr experience and
knowledge and then presented the whole
“cocktai I’ to the West during the Moorish reign
(7111492 A. D.) of Spain. In India, the
admixture of Graeco—Roman and Arabian
medicine Is known as “YUNANI”” medicine. On
Indian soil, it inbibed and incorporated the
excellence of Ayurvedic system of medicine
and then, this carbined product is known as
“Unani Tibbi™.

Muslim invasion started in India when
Ayurvedic medicine wes at its pesk around 10t
century A. D. The iInvaders came iIn hordes
fran Afghanistan and Persia and brought with
than treir oin aulture, lifestyle ad thelr systan
of healing art (Yuneni medicire).

Contrary to the concept of “Panchawut” of
the Ayurvedic medicine, the Yunani system
divided the main elements of the human body
in seven categories : 1. Aarkan, 2. Mijaj, 3.
adlat, 4. Aja, 5. Aanva, 6. Kiva ad 7. Aafal,
collectively knomn as “Unure Tabia”.

Hekims or Yuneni physicians used to believe
that good heallith depands an healithy food, driirk
muscle-movements, rest, sleep, early walking,
cefecation ad restrained s=x. It floriged daig
the Mslim rule In India. BUE It IS interestirg
note that even in those days, both hekins ad
vaidyas (Ayurvedic physicians) used to treat
patients together. Both systems were popullar
and there was respectful co-existence and no
rivalry or anfrotation. Ben now, it is pooular
among Muslims.
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OTHER SYSTEMS

Complementary medicine also includes
Aromatherapy, Hertbalism, Hypnosis, Massage,

Ostegpathy, Reflexology, Yoga, Meditation,
Shiatsu, Naturopathy, Taichi, Ch’uan,

Chirgorectice, Bicerergetics ad so an. The list
is lag.

THE EPI LOGUE

The relationship between modem medicine
ad altermative forms of medicine should not be
one of conflict and confrontation but of
cooperation and camplementation. It is best
expressed by Farokh Erach Udwadia in the
preface of his scholarly book—‘Man and
Mediicire : A History” (Oxford University Press,
Kolkata/New Delhi/Oxford 2000) :

“The first ad all-inportait lesson is that
thare are limits to nedicire ad ttet frustratias

expressed towards medicine today are
because expectations of pegple fram medicine
have always been far more than what
medicine can meet. The other important lesson
of history is that truth is relative ad never
absolute. Many concepts and beliefs
consideraed to be sanctified truths in the pest
were held to be utterly false at another
time in future. \\e shauld, therefore, be hunble
enough to realize that many aspects of
contemporary medicine about which so many
are so proud, may a hundred years from now
prove to be false and perhaps even harmful
and dangerous. At the sare time history also
teaches that discarded concepts of the past
have been resuscitated ad fourd useful in the
future. Altermative formrs of medicire, therefore,
need our tolerance and even respect, not the
disdain showmn by practitioners of Westem
medicine.”

,----------

,-_---

DO YOU KNOW 2?2

Q@B. Air pollution in different parts of Kolkata hes been messured by various agancies during
normal days as well as during “Banchs” when city streets have no vehiaular traffic. The
icz iIs 1o estinate the aotribudon to ehiaular traffic an air polludan. How nudh is tret?

. There are o elements which are injurious to huran health but when corbined those
become absolutely necessary ingredient of humen food. What are those elements?
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