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Genetic Affinity Among Caste and Tribal Populations of India
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INTRODUCTION

The Indian population is divided into a
large number of endogamoews sub-populations
consisting of different casies, languages, re-
ligions and tribes. Roughly speaking, three
ruces namely, Caucasoids, Mongoloids and
Australoids with their sub-types constitute the
people of India. Cavcasoids of Mediterrane-
an type are dominant in north-west and
Gangetic plain. Mongoloids of some ethnic
groups are present in the sub-Himalayan re-
gion and the north-cast and Australoid and
more specially Yeddoid strains are evident
among the tribal populations of south (Mour-
ant ei al., 1976},

Throughout the history many population
groups migrated successively to India from
north-west and north-cast. 1t is believed that
the ancestors of some exisiing tribes in sowth
[ndia entered the country from the north-west
in prehistoric times, Some of the migrant pop-
ulations maintain their genetical identity
while others are dissolved by interbreeding
with the general population, Cases are not rare
that populations living side by side for hun-
dred or even thousands of years retoin their
genctic differences by practising endognmy.

Evolutionary forces like selection, migra-
tion or gentic drilt might play important role
in changing the gene frequencies of some i5o-
late populations.

Every state in India has a large number of
endogamous castes, who have confined their
marriages within the caste, and within a
number of familial lines. Endogamy must
have channelled blood along restricted lines.
Small sections of casies also behave as endog-
amous units, and among them the opportuni-
tizs for & recessive defect to show up are much
greater than where the groups are widely
based. Biological anthropogists believe that
the break up of social isolates leads to an in-
creased incidence of heterozygotes, of domi-

nanl types in the resulting population. Endog-
amy of reiigious groups leads to differentia-
tiom of the people. Hindus, Muslims, Chris-
tians, Sikhs, Buddhisis and Jains are the ma-
jor religious communities. The Hindus are
divided imto hierarchial Varnas, Brahmans
{priests}, Kshatriyas (Warrior), Vaishyas
(traders} and Shudras. The Brahmans in dif-
ferent parts of country are not homogeneous
with respect 1o their languages and physical
characteristics, nor are the castes next to the
Brahmins, Caste subdivisions among the Hin-
du are not only social but also biological.
Caste endogamy is the rule,

It is generally Followed more strictly in
high castes than in lower castes, Besides caste
endagamy, consanguineous marriage is o
common praciice among the Hindus and
Tribes in some southern states. The Muslims,
however, practice it at variable degrees
throughout the country (Roy Choudhury,
1976a,b}.

The inbes constitute eight per cent of the
Indian population and they are distributed in
different regions. The tribes are distinguished
from one another in language, culture and bi-
ological characieristics. About 90 per cent of
the tribal populaticns are engaged in agricul-
ture and rest in activities like household indus-
iries, mining, gquarrying, animals husbandry,
forestry, fishing and hunting (Chandra, 1968).

For many years anthropologisis have stud-
ied the problem of differentiation in Indian
populations by archacological or linguistic
evidence as woll as by fossil records and meor-
phological characters. The conclusions
reached by all these evidences are not incom-
plete agresment. Fossil records are fragmen-
tary and nod always available. On the other
hand morpholegical characters such as skin
colour, stature, shape of head or nose eic are
subject to change by environmental faciors,

An alternative approach to stody the differ-
entiation of human populations is to use ge-
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netic markers. They are siable and not suscep-
tible to environmental Factors, The study of
Eenctic variation using populaliion siruciure is
dependent upon the collection of data in time
and space. For analysis of the genetic struc-
ture of populations and their evolutionary
dynamics, it is essential thot data be collect-
ad with some objectives in mind. If a genetic
survey collects data on the vamation of gene
frequencies in different populations or in the
some population in different geographical
regions, and geographical diversity in gene
Trequency is demonstrated to answer the ques-
Hon whether such diversity is the result of
genetic drift, information is reguired on the
dritt mssociated factors of population size and
rate of gpene exchange.

Most approaches analysis other than the
purely descriptive genetic differentiation in
human populations of local variation can be
claszified into distance approaches and struc-
ture approaches. The genetic distance ap-
proach converts differences in gene frequen-
cles into o sel of “distances” among popula-
tions-increasing distances are assumed 1o in-
dicate increasing evolutionary divergence.
Since penetic distance statistics can be writ-
ten as functions of population structure and
since there exist models to predict population
structure statistics from demographic history
and genetic variafion, the population structure
approach appears to be more verastile meth-
od of studying gene frequency variation. It can
also be helpful in assessing the relative con-
tribution of natural selection and random ge-
netic drift to genctic variation, Due (o fast-
moving techaelogy, human migration is now
socomples and all pervasive that it is difficult
10 analyse the microgeographic variation in
weslern societies. Nevertheless, to demon-
sirate the effect of stabilizing evolutionary
Torces, data on certain isolated populations in
the west has been useful. In contrast, in the
eastern hemisphere and especially in the In-
dian subcontingnt, many human groups still
preserve their original structure although mi-
gration within areas has just started. In Indi-
an conditions the social structure in the form
of the casie system has also played a major
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role in the preservation of the original gene
ponls in viarious populations. Each caste group
in Hindu society practises endogamy and thus
constilutes a discrete population group. Al-
though these groups are guite large, they may
well be further divided into small isolaved
groups due to ecological barrers,

When there are so many subdivizions of In-
dian populations, it is important to know the
nature and exient of genetic affinities among
them. With the accumulation of gene frequen-
¢y duta for a number of blood group, protein
ond enzyme loci and the development of sta-
tistical methods for measuring genetic dis-
tance between populations, there has been &
tendency in recent years Lo study genetic af-
finities of Indian populations.

In the present paper an attempt has been
made 1o study the magnitude of genetic afiin-
ity among caste and tribal populatons of var-
ious regions of India with the available gene
frequency data for biood groups, projeins and
red cell enzymes keeping in mind the histor-
ical, linguistic and socio-cultural perspec-
tiwes.

MATERIALS AND METHODS

The gene frequency data for blood groups,
proteins and enzymes Tor varous caste and
tribal population groups of India were collect-
ed from published literature, The choice of
populations from various regions were select-
ed in a such a way that the number of common
loci available for comparison was maximum.
The number of common loci varies from four
to seventeen, Both polymorphic and mono-
morphic loci have been taken in the present
Study,

From the matrix of genetic distances (MNe,
1972, 1987}, the unweighted pair group meth-
od has been vsed 1o construct the dendrogram
of the populations (Sneath and Sokal, 1973)
and on the basis of these dendrograms the af-
finities of various caste and tribal populations
have been discussed and because of limied
piage numbers the values of genetic distances
are not being given but the particular refer-
ence.
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RESULTS AND DISCUSSION

Historical, Linguistic, Socig-cultural and

Genetic Perspectives

A far as Indian populations are concerned,
there have now bean many investigations of
ABD, MN and BEh{D) blocdgroups. Yet in view
of the vasiness of the country and its people
and the number of caste and tribal groups,
such studies are relatively few. Only selected
populations have been tested with all antise-
ra for MMNSs and Rhesus blood group sysiems,
and data for Kidd, Duffy, Lutheran, Kell,
Lewis and P system are extremely limited.
The biochemical polymorphisms entered the
field of Indian population genatics only in
1969 when the first investigation was report-
ed by Ananthakrishna and Kitk on two endog-
amous groups from south India. Althoogh the
efforts for the last twenty nine years have pro-
duced a considerable number of such studies,
the over all data are far from complete and
many regions are siill untouched, Due 1o non-
availability of anti-sera and chemicals etc. the
focus from bicchemical parameters io DMNA
polymorphisms and other fields of biological
anthropology is being shified by Indian an-
thropologists. Very few studies on serological
and biochemical markers have been reported
in the last decade.

Majumdar’s [ 1958) conclusion regarding
ABO allele frequency variation in caste and
tribal populations of India was that:

{i) These fluctuations indicate considerable
admixture between various racial and
cultural groups,

{ii) The migration into India could not have
been from one direction alone, and

{iii) The decrease of the B blood groups from
east 1o west and from south to north may
be considered racially significant.

However, he adds, “until we get further data
on bleod group distribution, we shall not be
able 1o constroct migration charis of races.”

An attempl (o construct the genetical rela-
tionship of populations of the Indian peninsula
on the basis of blood group data was made by
Balakrishnan (1973). Using data for 102 se-
lected population samples from the Indian
subcontinent for which the ABO and rhesus

gene frequencies were available, he comput-

ed paired wise genetic distances among them

and performed a cluster analysis, Two main
inferences drawn in the study are:

(i In general, tribal populations stand out
distinctly from the non-tribal popula-
tions,

{il} Fourethnic clusters - Causacoid - Aryvan,
Causcasoid-Dravidian, Australoid and
Mongoloid could be discerned, and all
populations from the Indian sub=conti-
nent could be placed in one of these clus-
ters.

The detailed genetlcal characteristics of
caste and tribal population have been repart-
ed by Roy Choudhary (1984, 1991), Bhalla
(1984}, Kapoor(1992) and Bhasin et al. {1994},

Throughout the historical times, north
western India has been a vulnerable area for
foreign invasions and widespread migration of
different population groups occurred in north-
ern and western India, The people of Sind (Pa-
kistan}, Panjab and Rajasthan in the north
migrated to Gujarat; 50 did the people of Kar-
nataka and Kerala in the sooth to Maharasthra,
Indo-Aryan language in western India sup-
ports the influence of the north, while its cul-
tural practice like wedding ceremonies fol-
lows the custom of south (Sanghvi, 1966).
There are various casie groups and tribes in
western India, In Gujarat there are Audich and
Magar Brahmans who stand the highest in
Hindu social order. The Audich Brahmans are
northerner and are belicved to have migrated
to Gujarat from Rajasthan around the later
part of the teath century A.D. The Lohana and
Wania are trading communities in Gujarat and
their ethnic relationship is not clear. The Lo-
hanas are supposed to have migrated to Gu-
jarat from Sind and Panjab. The Vania are be-
lieved 1o have migrated from Rajasthan in
Gujarat around the seventh century A.D.
have a number of subdivisons like Visa Osw-
al, Jain, Lad Vania, Kapol Yania, Vania Soni
{Undevia et al, 1978). In Gujarat there are
iwenty nine scheduled tribes. Among the
tribes the most numerically dominated are the
Bhil, Dubla, Dhodia, Naika, Gamit and
Rathawa. It is speculated that all smaller iribes
of Western India are the subdivision of the



[2E

Bhil who are one of the largest inbal groups
in Indin. The Bhil are believed wo b the earli-
est settlers in this country (Dhoshi, 1971) and
are scallered over a wide area comprising
western Madhya Pradesh, Rajasthan, Gujarat
and Maharasthra. The Bhil of Maharasthra
have greater degres of penetic affinity with the
Pawarn tribe than with the Katkari tribe and
all of them are distanily related 10 non-tribal
populations (Mukherjee et al, 1979), Their
mather tongues are classified under Bhill of
the Indo-Aryan langunge family.

Cenetic studies of seven tribes in Gujarat
namely Bhil, Maika, Dubla, Dhodia, Koli,
Cramit and Dhanka, three caste populations
namely Audich Brahmans, Visa Oswal Jain
and Lad Vania and three teibes wiz., Warli,
Dhodia and BKonkona of the Union territory of
Dadra and Magar-Havell were studied by Vyas
el al.f 1962y, Parikh et al. (1969} and Jashi et
al. (1978} on the basis of five polymorphic
Iesci, On the basis of five loci the genetic dis-
tances have been caleulated and a dendrogram
hns been constructed (Fig. 1). It show that all
the tribal populations except the Kali form one
cluster, while all the caste populations Form
another. It can be said that tribals are racially
much in common and as a group they differ
from caste population more than they do from
cach other (Rovchouchury, 19821, Similar
view wis expressed carlier by Majumdar and
Fuchs who studied anthropomeiric measure-
ments of five of seven iribes of Gujarat (Shah,
19625 The only exception iz the Koli who are
genetically close to casie populations. Bhasin
el al. (1985) reporied in their genetic studies
on Four tribes in Surat district that the Vasava
and Eorwalia are eloser to cach other than ei-
ther s o the Choudhuri or the Gamit

The penetic relationship of three caste pop-
ulations viz, Marathi, Gujarati and Vania Soni
and two migrant populations viz, Parsi and Ira-
ni in Western India have also been studied by
Blake et al, (1970) and Undevia et al. (1972,
1972, |9T8). A dendrogram has been con-
structed on the basis of fourteen common pol-
ymarphic il and seven monomorphic loci,
[t has been observed that Marathi, Gujorati
and Yania Soni cluster together while the Parsi
and Irani are separaied from the local caste
populations (Fig. 2).
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It can be said that Marathi and Gujarati are
twa linguistic communities while Vania Soni
is a subdivision of Vania. Descendants from
the Persian Zorcastrians who migrated to In-
dia at the end of the seventh century A.D., the
Parsis, live in and around Bombay, By con-
trast, the lranis of Iran came 10 Western India
in early eighteenth century A.D.

Mukherjes et al. {1979} studied three tribes
= Bhil, Pawara and Katkari: five caste groups
- Deshastha Rigvedi and Chitpavan Brah-
mans, Maratha, Chandrasenya Kayastha Pra-
bhu and Nava Budha and a migrant group Par-
sis from Maharasthea (or fourteen common
polymorphic loci and two monomorphic loci.
The dendrogram generated from the distance
mafrix is given in figure 3. Two distinet clus-
ters emerge, one congisting of the three tribal
groups and other consisting of the remaining
$1x groups. These three tribal groups show ma-
jor differences with all the five caste-Hindus
and the Parsis, It has been observed that clus-
tering among these nine groups, in gencral, ane
compatible with the known ethnic history of
Maharasthra (Sanghvi and Khanolkar, 1949,
Karve and Dandekar, 195]1; Sanghvi; 1953;
Karve and Malhotra, 1968).

Eastern India is the mesting place of three
ethnic groups-people with monogloid ele-
ments from the north-castern region, caste
groups of cousasoid origin from the north-
western and tribals from the southern and
south-wesiern regions. The iribes of north
eastern India are genetically closer (o the
mongolaids than to the people of norhwest-
ern India, Similarly, the tribes in Bihar and
Orissa have genetic characteristics more com-
mon with those of the tribes in central and
southern lndia than those of the tribes on north
eastern India, On the other hand, the caste
populations of West Bengal, Bangladesh and
Assam are closer 1o the people of north west-
ern India than to others (Roychoudhury, 1981,
1982). The gene frequency data for the tribes
and casie of Bihar, Origsa and West Bengal
have been taken from Bhanarcharjee, 1956;
Kumar 1957; Das etal., 1967; Chakrabory and
Yee, 1973 Kumar and Mukherjes, 1975, The
data comprised of five commeon polymorphic
loci. On the basis of these data the pattern of
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genetic relationship of cleven populations (5
caste groups and 6 tribal groups) is relfecied
in the dendrogram (Fig. 4). The tribes of Bi-
har and Orissa belong to two different clustess
indicating that the gecgraphic proximity of
the tribes is more important than their linguis-
ti¢ affiliations which has been supported by
historical accounts also (Roy, 1915). Among
the caste populations in West Bengal, Rarhi
Brahmins, Muslim and Rajbanshi form one
group, while Tentulia Bagdhi and Duley Bagdi
form another. According to Roychoudhury
{1982} the genetic distance analysis shows
that the low caste Hindus in West Bengal have
a greater degree of genetic affinity with casie
Hindus or Muslims than with the tribes in Bi-
har or Orissa.

Dhanker-Hopfe et al. {1988} reported that
two caste groups from Assam are closely re-
lated and Muslims are more closely related to
the higher caste groups than the scheduled
caste. Mukherjee et al. (1989) studied eleven
caste and tribal populations in Assam and
found that caste populations make one clus-
ter and tribal populations who have sirong
Mongoloid affinities make another cluster,

To obtain some more information on genet-
ic relationship of the population groups of
eastern India with those of north India a sep-
arate analysis has been done. The caste groups
from Delhi have been taken as representative
of North India {Blake et al., 1971); Bengalis
from West Bengal (Das et al., 1970; Makher-
jec and Das, 1970}, Muslims of Bangladesh
{Papiha et al., 1975); Assamese from Assam,
Khasi (Meghalaya), Bhutanese and Nepalese
{Flatz et al., 1972; Goedde et al., 1969, Bha-
sin, 1974; Sunderland et al., 197%; Mourant el
al., 1969). On the basis of nine polymorphic
loci, the genetic relationship among seven
populations have been shown in the dendro-
gram (Fig. 5). The north Indians, Bengalis,
Muslims, Assamese and Khasi form one clus-
ter while the Bhulanese and Mepalese form an-
ather,

Few selecied caste and tribal populations
have also been studied from eastern, certral
and western Himalayan région.

Bhasin et al. (1986) reported genetic rela-
tionship among thirteen caste and tribal pop-
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ulations from Sikkim. The dendrogram has
been construcied (Fig. 6) on the basis of ge-
netic distances based on sevenieen polymor-
phic loci, It has been observed that the study
fairly reflects their ethnic and linguistic affl-
iations and it is further corroborated by the
history of respective popualation.

Kapoor (1988} reported that the tribal
groups of norh-east Himalayas who are geo-
graphically closer are distant from other pop-
ulation groups of South East Asia because they
belong to the same ancestral Mongoloid stock
but which has higher percentage of Mongaol-
oid elements than the Indian tribal and caste
populations.

Tiwari ( 1984) and Kapoor {1992] siudied
the tribals and caste groups from Central
Himalayas. The genciic distance analysis
show that the tribals ( Bhotia) reveal differenc-
es with other caste and tribal groups of Hima-
layas (Brahmans of Kumaon, Mewar Shrestha
of Mepal and Khasis of Assam). On the basis
of genetic distance martix a dendrogram has
been constructed (Fig. 7) taking into consid-
eration gix polymorphic loci. It has been ob-
served thal there seems to be a distinct tenden-
oy among caste groups to show differences
with the tribal groups in Himalayas also, It has
also been observed that tribals in Himalayas
show stronger Mongoloid characteristics than
the caste groups and the genetic analysis does
not seem to deviate considerably when exam-
ined in their ethno-historical and socio-cultur-
al perspectives. The same pattern has been
observed in the caste and wribal populations of
Himachal Pradesh (Western Himalayas) by
Bhasin et al. (1983). The dendrogram gener-
ated from the distance matrix on the basis of
eleven polymorphic loci is given in figure 8.
It shows that Swangalac (iribe) stand out to be
comparatively different from other caste
groups. This is in agreement with the histori-
cal evidence and traditions.

Bhasin and Khanna {1992 ) studied the nine
caste and tribal populations from Jammu and
Kashmir. In these populations the genetic dis-
tances, have been calculated on the basis of
eleven polymorphic logi and the dendrogram
is presented in figure 9, Tt has been observed
that therc are two main clusters one of the
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caste populations of Jammu and Kashmir di-
viskions and odher of tribals of Ladakh. The dif-
ferentiation of the two tribal groups - Bodhs
and Baltia; and Tibetans of Ladakh from the
Eashmiri Muslims, Kashmiri Pandits, Guojjars
and Drogra caste groups, could well be due to
a considerable Monogoloid admixture in the
former groups as demonstrated by few select-
ed penetic trails.

A dendrogram of sixteen caste and tribal
population from Himalayan region has been
presented in figure 10. The genetic distances
have been calculoted on the basis of five pol-
ymorphic loci. It clearly shows that the caste
populations are nearer 1o each other than to the
tribal populations {Kapoor and Tiwari, 1986),

In North India, Das et al, (1978) studsed the
five caste groups of Delhi on the basis of five
loci. The results also receive support from an-
thropometric and somatoscopic observalions
of Risley {1915) and Guha (1937). These
workers have shown that although biological
rank differentiation exists in various part of
India, this does not oceur in northern India.
The fact is revealed in figure 11. for there is
mo difinite clustering of the population with
respect to their biological rank.

Kamboh (1984) studied the genetic rela-
tionship beiweesn Hindo caste groups and Mon-
Hindus from north India. It has been observed
that higher caste groups are closer toeach other
than the low caste groups, He also studied tribal
and caste population of south India and found
differences between these populations. It has
been found that sowth Indian caste popolations
arc closer with the caste groups of Nosth [n-
din. Kapoorand Kapoor { 1985]) studied the fif-
teen caste populations and two tribal popula-
tions on the basis of five loci from Morth India
and Central India and observed that casie pop-
ulation are closer to each other than the tribal
populations,

Papiha et al, (1982) studied eleven caste
groups and three iribal groups from Rajasthan,
Panjab and Himachal Pradesh for mine poly-
morphic loci (Fig. 12}, It has been observed
that the genelic distances between tribals and
low caste groups are closer but separated from
the high and middle caste groups. It has been
suggested by them thag the differences in ge-
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metic structure in North-West India are more
likely to be due to their breeding structure,
differential migration and ethnic affiliation.
Furthermore within a given geographical area,
it is the internal strociure that regulates gen-
tic differentiation of the various sub-popula-
tions.

In Central India, it has been reported that
tribes of Madhya Pradesh seem to have biolog-
ical conmection with the neighbouring tribes
in Bihar, Orissa and Andhra Pradesh. A den-
drogram (Fig. 13) constructed from the genet-
ie distances on the basis of five polymorphic
loci among thres tribes each from Bihar (San-
thal, Craon and Munda), Orissa (P. Gabada, 0.
Gabada and K. Paroja) and Madhya Pradesh
{Dorla, Dhurwa and Bhil) and two tribes each
from Gujarat (Dhanka and Gamit) and U.T.
Dadra and Nagar Haveli (Warli and Dhodia)
reveal that the iribes who are close geograph-
ically are separated by small genetic distanc-
es. The tribes in Bihar, Orissa and eastern
Madhya Pradesh clusier separately according
to their respective states. On the other hand the
Bhil living in wesiern Madhya Pradesh have
strong genetic affinity with the tribes in Gu-
jarat and Dadra and Nagar Haveli (Roy
Choudhury, 1982).

A dendrogram for three tribes of Andhra
Pradesh (Chenchu, Yanadi and Koya Dora)
and two tribes of Maharashira (Bhil and
Katkari) on the basis of nine polymorphic loci
(Ramesh et al., 1980; Reddy, 1980; Goud and
Roy, 1979, 1980; Santachiara-Beneraeni et
al,, 1972; Mukherjee et al., 1981) has been
presented in figure 14, The Koya Dora have
smaller genetic distances from the Katkari and
Bhil than those from the Chenchu and Yana-
di. The degree of genetic affinity between last
two tribes is not as strong as that among first
three tribes (Royvchoudhary, 1982}, The Lama-
di found in varous districis of Andhra Pradesh
are believed to have come from the north es-
pecially Rajasthan and Gujarat. It has been
shown that the Lambadi are separated atalong
distances from the Kova Dora and Konda
Kammara and they cluster with two low caste
populations namely Mala and Madiga (Wal-
teretal., 1980a, b, 1981; 1984, Goud and Rao,
| 980},
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The genetic diversities between the five
tribal groups namely Irula, Kurumha, Kadar,
Toda and Kota and four neighbouring caste
populations namely Brahmin, Madar, Reddi-
or and Thevar (Hindu) have been studied by
using gene frequency data for eight loci, The
data for five tribes were collacted from Saha
et al, (1974, 1976) and Ghosh et al. {1977},
while those for casie populations from Anan-
thakrishnan and Kirk (1969) and Anan-
thakrishna (1972).

The dendrogram constructed from the ge-
netic distances has been shown in figure 15,
The Toda and Kota have greater genetic affin-
ity with caste populations then with neigh-
bouring tribal populations, namely, Irula,
Kurumha and Kadar. Similar observations
were made earlier by Ghosh et al. (1977) and
Roychoudhury { 1982). This observation is
consistent with the resulis obtained by anthro-
pometric and somatoscopic studies (Basu and
Gupta, 1962),

Sahaetal. (1976) studied nine caste groups
and four tribal populations from south India
and observed that tribal groups stand apart
from caste populations and religious groups.

It has been observed on the basis of various
siudics thal coste group is invariably clustered
with the scheduled caste and the community,
while the scheduled wibeftrike iz distinet from
all, An explanation of this that the scheduled
castes may have in them a substantial contri-
bution of gene Mow from the higher castes in
past generations (Majumdar, 1965).

The distribution of major ethnic compo-
nents may be present in the proportions simi-
lar to those observed in caste groups as the
groups forming the communities in one woy
or the other are the offshoot of the major In-
dian ethnic stock (mainly the groups based on
Warna system) at different periods of time in
Indian history. The scheduled tribes who rep-
resent mainly the Avstraloid or Mongoloid
sirnin, are distinct from all the other groups
subdivided by social ranking.

Clustering of the population groups of In-
dia subdivided by geographical proximity and
social ranking on the basis of genetic distances
done by Bhasin et al, (1994} has been shown
in the dendrogram presented in figure 16. In

AlK. KAPODR

has shown three main clusters - first consist-
ing of the north and west zones, the second
consisting of the easl pone and the third con-
sisting of the North and South zone. First clus-
ter reveals a close relationship between caste,
scheduled caste and community of North,
West and south India. Since most of the sched-
uled caste groups and communities in India
are heterogeneous and represent Causasoid
components (except for those in Eastern In-
dia) in different proportions, their closeness
with the higher groups especially caste
groups, is not unwarranled. The scheduled
caste groups of West India clustering with the
scheduled iribes once again stress the fact that
the channelization of gene flow between the
twio cannot be aver looked. It has been ob-
served from the dendrogram that all the pop-
ulation groups of Eastern India form a single
cluster, irrespective of their division by social
ranking. This is reasonably s, because Bast-
ern is represented by people with Mongolaid
ethnic sirain from the north eastern region,
caste groups of causasoid origin from the
north-western region and tribals from the
southern and south western regions. Therefore
the clusiering of the scheduled tribes of South
India with those of Eastern India is not inci-
dental, The historical evidence indicates a
very strong, viable and close contact between
the people of the Eastern and South India.
Further, it has been observed that the sched-
wled tribes of East India are having predomi-
mantly Austraoids and Mongoloids affinities
in varying degrees; South Indian tribes are
also predominantly Avstralodd and have ad-
mixture with Caucasoids.

The scheduled ribes of Morth India cluster-
ing with the scheduled caste of South India
may be attributed to the fact that scheduled
tribes of the North may still be harbouring the
remanent of Caucasoid strain in them through
their early contact in Morth India.

Kshatriya and Kapoor {1986) reported that
the gene differentiation in the population
groups of India is very small, thereby indicat-
ing that inter group variations are smaller than
intragroup.

To sum up the tribes in different regions of
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India are in general, genetically different from
neighbouring caste populations.

This result indicate that ingpite of their
geongraphical proximity with casie population,
the tribes remain isolated in most of the re-
gions with reference 10 historical, socio-cul-
tural and genetic perspectives. Again the
tribes living in different regions are not genet-
ically similar. Their génctic differentiation is
influenced more by geographic proximity
than by other factors, The tribes who are
closed geographically have small genetic dis-
tances than those living apart. For example,
the tribes in Bihar and Orissa are genctically
closer to each other than they are to the iribes
in Gujarat, The genetic distance between
tribes is correlated more with geographic
countinuity than with the linguistic affinity
implying that exchange of genes occurs more
often between neighbouring tribes than be-
iween iribes of same language groups living
al a distance,

Finally it can be concluded on the basis of
various genctic studies that the genetic diver-
sity among caste and tribal populations do re-
flect differences at individual locus,
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ABSTRACT  Indiam popalation offer & pood meieris
for genctical and anthropologicsl snsdies because of their
diversities. The first beoad growping of Indian populaticns
is that inie iribes and castes. Collecting gene frequency
data from the litesaiare, an aniemgi hes been made w sudy
the magnkinde of gensiic alfinity among caste and erilbal
populations of various regions of India by genetic dis-
tamce analysis. [ has been observed that tribes in differ-
eni regions afe in general genstically different from
nelghbouring caste popalations and it is further collobor-
rated by ethno history and socio-cultural perspectives
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