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Among the most contentious currently debated issues 15 about the people who had settled first in the Indian
subcontinent. It has been suggested that the communities affiliated to the Avstro-Asiatic linguistic family are
perhaps the first o settle in India and the palacoanthropological evidences suggest the eardiest settlement pro-
bably around 60000 years BP. Recent speculations, based on both traditional genetic markers and DNA mark-
ers, scem o comoborate the aforesaid view. Howewver, these studies are imadequate both in terms of the
representation of the constituent groups within this broad lingustic category as well as the number of samples
that represent each of them. We strongly feel that, before making any formidable conclusions on the peopling of
India andfor the history of settlement, it 15 necessary to ascertain that the Aostro-Asiatic speakers, represented
by owver 30 different tnbal groups, either genetically constitute a homogenous single entity or are a heterogene-
ous conglomeration, derived from different sources. As a first step towards this we tried to collate and analyse
the existing information — geographic, ethno-historic, cultural and biological.

The results of the analyses of anthropometric and genetic marker data indicate that the Austro-Asiatic groups,
particularly the Mundan speakers, with certain exceptions, show greater homogeneity among them when com-
pared to the other linguistic groups, although certain groups show as outhiers. However, radiional genetic markers
show lower within population heterozy gosity compared to Dravidian and other Indian populations. This 1s con-
trary to what has been clamed in case of certain DN A markers. Given that relatively greater heterozygosity
among the Auvstro-Asiatic populations has been taken as one of the important evidences supporling greater anti-
quity of these populations one should await results of detailed DNA studies being currently undertaken by us,
involving a number of Auvstro-Asiatic and other ethnic populations of India to resolve the issue unequivocally.

1. Introduction

most common in East-Bengal and in the eastern Hima-

Both the anthropological and archacological evidences
suggest that from tme immemorial people belonging o
different ethnic, cultural and linguiste  groups have
entered India and contributed to the present day popu-
lation of the megion. The languages of India have been
broadly classified into four major families - Austro-Asiatic,
Dravidian, Indo-Eurmopean and Sino-TibetanTibeto-Bumman.
While Dmvidian languages are limited to the southem
and central Indian regions, Tibeto-Burman languages ane
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layan region. Whereas in western, northern and parts of
eastern India Indo-European languages are chiefly spoken.
The two main branches that represent the Austro-Asiatic
linguistic family i India are: (i) the Mundari, spoken
mostly in and around Chota-Nagpur platean and (i) the
Mon-Ehmer spoken in northeast and in the Andaman and
Nicobar islands (figure 2).

The Mundan branch is further trifurcated into Western,
Southern and Northern Mundari groups. The western
group is divided into two linguistic families, the Southern

genetic markers; geography: language, migration: Mon-Khmer;
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and MNorthem Munda. Whereas the Southem Mundari group
15 further divided into Gorum, Saora, Remo, Gutub, Gata,
Kharia, Juang and Korku languages, Kherwerian group of
languages represents Northern Mundari, encompassing
Santhali, Mundari, Ho and Korwa., Abouat 25 tribal com-

munities, belonging to the central and eastern region of

India represent these languages. The Mon-Khmer branch
in India includes three groups - the Khasi tibe with a
number of subdivisions confined to the Khasi and Jaintia
hills of Meghalaya and Nicobarese and Shompen of the
Nicobar islands.

In the present paper. we shall explore if the available
data are adequate o test the veracity of anthropological
hypothesis that the groups affiliated to the Austro- Asiatic
linguistie family are the oldest in India and perhaps con-
stitute  the basic substratum of the Indian population.
Towards this, we shall critically review the prehistoric,

Africa

Figure 1.
of people into the Indian subcontinent.

cultural and ethno-historic evidences and attempt com-
prehensive analyses of the published data on anthropom-
etric measurements and genetic markers of about 30
populations, 14 of them being Austro-Asiatic, and put the
results in the proper perspective so as o gauge the status
of Austro-Asiatic tribes in the peopling of India.

Although cultural evidences for the existence and acti-
vities of the hominid populations are abundant through-
out the Indian subcontinent during the middle and late
Pleistocene, negligible fossil records of any Paleolithie
man have been found except for the sites in Sn Lanka.
While thermo-luminescence dates of 74,000-64,(00{0 BP
and 28,000 BP were assigned for samples from the two
sites near Bundala, Hambantola district (Singhvi et af
1986), skeletal remams from Batadomba lena and Beh
Lena Kitulgala (the basal layer) in Sri Lanka are dated,
respectively, to 28,000 BP and 24,500 BP. The archaco-

5 atic resentation of o alternative hypotheses suggesting possi routes of earliest migrati
Schematic representation of the two alternative hypotheses suggesting possible routes of earliest migration
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logical evidences from Bundala-Patirajawela further in-
dicate settlement prior to 75,000 to 65,000 BP (Derani ya-
gala 1985, 1986). In the light of above evidences it may
be suggested that the anatomically modern humans wene
present in the Indian subcontinent before the last inter-
glacial period.

The studies of specimens from Fa Hien, Batadomba
Lena and Beli Lena Kitulgala sites in Sri Lanka and the
extant aboriginal people, the VeddasVeddoid, indicate
that they share a number of similar biological features of
the skeleton and dentition. A few other late-Pleistocene
anatomically modem Homeo sapiens skeletal remains have
been discovered from Dar-1-Kur in Afghanistan and
Hathnora in India. Further, the Veddod skeletal types
have been found in Irmn and Mesopotamia (Sergent 1997).
These evidences may suggest that the Veddoid/ Australoid
types were probably the earliest anatomically modem hu-
mans to armive i the Indian sub-continent around 60,000
TOUM)Y wears ago and then went to Sr Lanka. In India,
extensive fossil evidences come from the Mesolithic sites
(especially of the Gangetie plain), dated to Holocene pe-
ricid. These hominids retained large body size, robustness
and megadonty that are characteristics of terminal Pleisto-
cene populations from other parts of Europe, Afnca and
Asia. This constellation of features survives among cer-
tain hunting-gathering populations of both prehistone and
modern tmes (Kennedy 1984), who were probably affili-
ated to Auvstro-Asiatic linguistic family such as Hos, San-
thals and Korkus (Gordon 1958). Consistent with the
foregoing observations, 15 the hypothesis that the people
speaking Auvstro-Asiatic languages were probably the car-
liest to arrive in India. Gadgil et al (1998) state that they
have compiled words for universally used nouns in Austro-
Asiatic, Dravidian, Indo-European and  Sino-Tibetan
languages and although a more objective analysis of the
extent of such variation is yel to be done, it appears that
Austro-Asiatic languages show the greatest and Indo-
European the least divergence. An interesting cormllary to
this is that among the Austro-Asiatic speakers, one finds
all of them to be not only tribes but also practcing rela-
tively more primitive technologies.

Very few genetic studies have been undertaken which
focus on the issue of peopling of India. In one of the recent
papers, based on miDNA HWVS1 sequence and RFLP
data, Mayjumder (2001) concludes that  Auwstro- Asiatic
tribes show a higher diversity than the Dravidian tribes,
implying their greater antiquity. However, this inference
15 based on madequate data, both in terms of populations
representing the two ethmie groupflinguistic categories
and also in terms of sample sizes mepresenting  these
groups. Therefore, the spectrum of genomic diversity
within each of these categories was not adequately reflec-
ted, hence the conclusions based on this study can at best
be tentative.

The routes by which the first migrants entered India
are also not clearly understood. Basically, there are two
major schools of thought on this and figure 1 depicts the
plausible scenarios of the carliest migration into India.
According to some scholars (Ballinger er af 1992; Gadgil
et al 1998; Diamond 1997) the Auvstrics had their origin
in China, entered India through notheast corndor and
then passed onto islands beyond. A strong support for this
theory comes from the fact that almost all the Austro-
Asiatic tribes are located in eastern and north-eastern-
central India. Archacological evidences provided by Lal
(1956) Mohapatra (1975, 1985) and Gupta (1979) sup-
port this theory. The second principal component, deri-
ved from the analysis of 69 genes from 42 populations of
Asia, which explains 17-7% of the variation is also com-
patible with fanning out of people from southeast Asia
and China into India (Cavalli-Sforea er af 1994),

A more recent view 15 that the Auvstro-Asiatic speakers
were another wave of migration from Africa o India and
then to southeast Asia (Nei and Ota 1991; Chu et al
1998; Su et af 1999; Mayjumder 2001). The skull and the
general anatomy of the fossil specimen, near Panchmari,
in the village of Langhnaj in Gujmt, India, were similar
to the specimens found in the Northeast Afnca (Kennedy
2000, MNer and Ota (19913 also suggests that Mundari
groups (branch of Austro-Asiatic hnguistic family) in
India, which are known to have dark skin, constitute per-
haps another wave of migmation from Africa. The Aus-
traloid-looking  skeletons have also been found in Irman
and Mesopotamia (Sergent 1997). All these related evi-
dences may suggest that the probable migmtory moute of
Austro-Asiatic people was from Afnca to the Indian sub-
continent and then to Indonesia and Australia.

An early wave of migration into India, actoally from
Africa through India, to southeast Asin has also been
proposed using nuclear DNA microsatellite markers (Chu
et al 1998) and Y-chromosomal DNA markers (Su er al
1999}, This view is reinforced by the fact that the 9bp
deletion, which was hypothesized to have ansen in Cen-
tral China and radiated out from this region to southeast
Asia (Ballinger er al 1992), is absent in most Indian
populations and present in low frequency in southeast
Asig (Mygjumder 2001). However, this inference seems Lo
have limited value as many recent studies indicate that a
number of south Indian caste and tnbal populations
showed 9bp deletion in variable frequency ranging up to
50% (Watkins et afl 1999; Clark et af 2000; Reddy B M,
Naidu ¥V M, Madhavi V K, Thangam) K and Singh L,
unpublished results). On the basis of high frequency of
haplogroup M, Quintana-Murci et al (1999) have pro-
posed that this haplogroup has oniginated in East Africa
approximately 60000 years BP and that it was camied
into India through an East African exit route by an early
dispersal event of modern humans out of Africa. Concur-
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rent o this, the first principal component based on 69
genes from 42 populations of Asia (Cavalli-sforea et al
1994, which explains about 35% of the total variation in
the gene frequency, suggests movement of people mdially
fanning from Middle East.

The fact that Mundari speaking tnbes inhabil mostly
eastern, central and north-eastern region of India has been

considered as an indirect evidence for the first theory of

migration. This can be, however countered by hypothe-
sizing the assimilation of some of the Austro-Asiatic
tribes by later migrants; the disinterest of the later migrants

in accessing the difficult wemain of hills and forests of

central and eastern India had probably resulted in the
survival of the Mundari and the other Austro-Asiatic
groups inhabiting such tracts. Further, Sergent (1997)
noted that the Austro-Asiatic groups were once predomi-
nant in a continuous belt, from central India o Vietnam,

2,

3. Assam

4. Meghalaya
5. Tripura

6. West Bengal

7. Madhya Pradesh

8. Maharashira

9, Orissa

10. Andhra pradesh

11, Andaman & Nicobar

but Liter many of the Mundari speaking wibes might have
been absorbed by the Indo-Evuropean populations, leaving
the penpheral ones in the imaccessible hills unwouoched.
This explanation is consistent with the fact that cast-Asia
marker of ancient origin i.e. to say the concomitant pre-
sence of two sites Ddel at 10394 and Alul at 10.397 in
Austnes, Melanesians and native Americans has also
been found in more than 50% of Indians with Caucasoid
churmaecteristics, not only in nuclear DNA but also in miDNA
{Passarino et af 1996). This explanation is also reflected in
the study conducted by Roychoudhury e af (2000 that
haplogroup M 15 ubiguitous in India although tribal popu-
lations have higher frequencies than the caste popula-
tions, most probably due to the process of assimilation.

It may be pertinent at this juncture to consider that the
Austro-Asiatic speakers in India are represented by almost
30 different tribal groups, covering a wide geographic

Lanjia Saora
Ollaro Gadaba
Pareng Gadaba

Source: Modified from Gadgil et al. 1998

Figure 2. Map of India. showing geographic distribution of Austro-Asiatic tribes in India and the
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area. Although having broad linguistic and cultural simi-
larity, they do represent two different subgroups of lan-
guages — Mundan and Mon-Khmer — and physically belong
to two racial types, the Mongoloids and Australowds. There-
fore, before inferring on the origing migration and/or anti-
quity of these people, 1t 15 necessary o first ascertain if
all the Auvstro-Asiatic groups in India genetcally consti-
tute a single entity or are they derived from different
sources. It 1s in this context that we have taken up a ma-
jor endeavor to study the extent of genomic diversity
within this broad linguistic category, covenng almost all
the major groups. As a first step towards this endeavor
we gathered all the available geographic, cultural and
biological data and analysed critically to examine the
nature and extent of hetermogeneily among the Austro-
Asiatic populations the results of which are presented
the subsequent sections,

2. Geographic affinity

Figure 2 presents the nature of distribution of Austro-
Asiatic speakers in India. The Mon-Khmer group of
Austro-Asiatic people includes the Khasi tribes, which
are confined to the Khasi and Jantia hills of Meghalaya,
and Nicobarese and Shompen of the Nicobar inlands. The
Austro-Asiatic tnbal communities affiliated to the Mundari
branch are mainly concentrated in and amund Chota-
Nagpur plateau. While the Southem Mundari groups such
as Juang, Gata, Bondo, Bodo Gadaba, Pamanga and Saora
inhabit the Koraput and adpining districts of Orissa,
Kherwarian groups comprising of Asur, Birhor, Ho, Korwa,
Santhal, Tun and Munda are widely distributed from
Jharkhand (Ranchi, Gumla, Lobardaga and Singhbhum
distrcts) to Orissa (Mayurbhang, Keonjhar and Sunder-
garh distocts) o Madhya Pradesh (Raigarh and Jashpur
districts) and to West Bengal (Birbhum, Nadia and Bakura
districts). A section of Korku is the only ribe that inhabits
the north-eastem border areas of Maharastra. From the
distnbutional pattern one can infer that these communi-
tics bear a strong affinity in that they occupy contiguous
patches of ecologically similar habitats characterized by
hilly and heavily forested areas.

3. Cultural homogeneity

All these communities are exclusively tnobes, which ame
further divided into endogamous sub-tribes. Each of these
tribes and sub-tribes constitutes within them a number of
exogamous clans that are generally totemic e, named
after plants, animals, birds and insects. These are basi-
cally hunting and food-gathering societies, supplemented
by shifting cultivation. These tribes are also uniooe n
practicing primitive technologies (Gadgil er al .

Their political organization is found to be very tradi-
tional, constituting a very simple structure. One of the
cultural traits exclusively found in Mundan groups is the
use of vermilion by the women of these tnbes o indicate
their marital status (5 Baroa, personal communication).
From the foregoing account, it appears probable that
these Auvstro-Asiatic tnbal communities, partcularly the
Mundari speakers, are a homogenous cualtural entity.

4. Ethnic alfiliation

With exceptions o the Mon-Khmer groups, which are
classified as Mongloid, ethnically these tribal communi-
ties belong to Proto-Australoid type that is believed to be
the basic element in the Indian population (Thapar 1966).
Many scholars have classified these tnbal communities
under different headings. Lapicague (1905) used the term
pre-Dravidian while Chandra (1916) favoured the term
Nishada. Hutton (1933) used the term proto-Australoid
and even put the Veddas of Sn Lanka within this ambit.
While Hooton (1930) replaced the term proto-Australoid
as pseudo-Avstraloid, Guha (1937) used the term proto-
Australoid to designate these tribal groups. Taking into
aceount the different classifications proposed, it 15 clear
that all these aathors agree that these tnibal communities
belong to one ethnie group although there 18 no agree-
ment on the names used for the classification. A compre-
hensive picture will probably emerge only when we look
at biological similanties shared by Austro- Asiatic speak-
ing tribal communities.

5. Biological affinities

Recently published data pertaining to molecular genetic
markers are very patchy and quite inadequate o unegui-
vocilly conclude that the Auvstro-Asiatic tribal groups
belong to a single and genctically homogeneous ethnic
group. Although data on anthropometne variables such as
stature, cephalic index and nasal index ete. and on certain
genetic marker were available in literature on a number
of Austro-Asiatic tribes, no comprehensive analysis has
yet been attempted. Therefore, in order to empincally
ascertain the nature and extent of genetic heterogeneity
among the Auvstro-Asiatic groups, we tried to collate pub-
lished data on these groups and have attempted a com-
prehensive analysis of the anthropometrie and traditional
genetic marker data. We have also mmcluded few tmnsi-
tional groups, which were once considered to be Austro-
Asiatic and at present are identified with the neighbour-
ing non Austro-Asiatic groups. For the sake of compari-
son we have further included few non Austro-Asiatic
nonulations, which have geographic proximity to the
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A total of thirty populations wene considered for the
present study, which includes twenty-three tribal groups

Vikrant Kumar and B Mohan Reddy

and seven caste populations. Out of these, fourteen com-
munities (all tribal groups) are affiliated to Auvstro- Asiatic

linguistic family, ten w Dmvidian and one tribal group

speaks Tibeto-Burman language. The remaining five groups
are affiliasted to Indo-European linguistic family. The

Tabhle 1.

6.  Anthropometric variation

Geographical distribution and the linguistic affiliations of the thirty investigated populations.

-

name, geographic distnbution and linguistic affiliation of
the populations are given in table 1.

Four anthropometne variables vie. stature, cephalic index,
nasal index and facial index that are common to 22 of the

Linguistic Genetic  Anthropometric
51 No.  Name of population Distribution family markers Measures
1 Agharias (T) Uttar Pradesh:Madhya Pradesh, Mandla, Austro-Asiatic - +!
Bilaspur. Rewa, Maikal hills: Bihar
2 Bado Gadaba (T) Andhra Pradesh, Visakhapatnam District; Austro-Asiatic + +*
Orissa, Koraput
3 Bareng Paroja (T} Orissa, Koraput Dravidian + 2 -
4 Bhumij (T} Bihar, Ranchi Austro-Asiatic i -
5 Brahmin {UC) Orissa (Os. ) Indo-European - +°
[ Brahmin { UC) Andhra Pradesh { AP} Diravidian = +
7 Brahmins { UC) West Bengal (W.B.) Indo-European + T8 -
8 Chenchu (T} Andhra Pradesh, Kurnool, Nallamalla Hills: Diravidian H1 -
Karnataka
o Dhorwa (T Madhya Pradesh, Bastar southeast Diravidian + 1 -
Jagdalpur, Orissa, Koraput
10 Dudh Kharia (T} Bihar, Ranchi: Madhva Pradesh, Raigarh, Austro-Asiatic + 1 -
Jashpur: Orissa, Sundargarh
11 Ho (T) Bihar Singhbhum; Orissa, Mayurbhanj and Austro-Asiatic + + 1
Koenjhar; West Bengal
12 Juang (T) Orissa, Southern Keonjhar, Northern Angul, Austro-Asiatic - +
and Eastern DYhenkanal
13 Kamma (MC) Andhra Pradesh Dravidian + 18 e
14 Khasi (T) Assam; Meghalava, Khasi-Jaintia hills Austro-Asiatic + ifi' + f:
15 Khond (T) Orissa, Phulbani, Koraput, Ganjam Dravidian oo +
16 Konda Paroja (T) Orissa, Koraput Dravidian 2 -
17 Korku (T} Maharashtra, Amravati; Madhyva Pradesh Austro-Asiatic - + 2
I8 Kyastha (UC) West Bengal Indo-European prras + 3
19 Lanjia Saora {T) Orissa, Ganjam Koraput and Phulbani: Austro-Asiatic - + 1
Andhra Pradesh, Srikakulam
20 Lodha (T) Orissa, Mayurghanj and Baleswar, West Austro-Asiatic - +
Bengal, Midnapore
21 Madiga (LC) Andhra Pradesh Dravidian - 32
2 Mal Paharia (T) Bihar, Ramgarh Hills, Dumka, Pakaur, Indo-European - + 2
Godda, Deoghar
23 Munda (T} Bihar, Ranchi, Orissa Mayurbhanj Austro-Asiatic + + 3
24 Micobarese (T) Micobar Island Aunstro-Asiatic e ot
25 Ollare Gadaba (T) Orissa, Koraput Dravidian 2 g2
26 Oraon (T} Bihar; West Bengal: Orissa Dravidian 4 2538 +
27 Pareng Gadaba (T) Orissa, Koraput Austro-Asiatic + 5 +2
28 Rajbanshi (LC) West Bengal Indo-European e +
29 Riang (T} Tripura Sino-Tibetan + H + 4
30 Santhals (T) Bihar, Santhal Pargana: Orissa; West Bengal Austro-Asiatic 4 4B + 4

'Mahalanobis er al 194849 *Das et al 1963; *Das er af 1968; *Gupta 1962; *Ghua 1935; “Guha 1933; "Bhattacharjee 1956,
SChokeaborty et al 1975, "Chaudhari er al 196%; "Simmons 1953; "Ramesh er ol 1980; "Negi and Ahmad 1963; “Bhattacharjee
and Kumar 1969 “Kumar and Mukherjee 1975; "*Majumdar and Senl950; “Ray 1958; "Deep Kumar er af 1985; “Naidu and
Veerraju 1982; ""Miki er al 1960; “"Bhattacharjee 1975; *' Raychaudhuri 1935; “Hargrave 1963: “Papiha er al 1988; *Ray 1949;
PDas et al 1966; “Basu 1970; *"Bhowmick 1956; **Gupta and Basu 1960; ®Sarkar 1935-36: *"Kumar and Bhattacharjee 1976:
*Basu 1932-33; “Gupte and Dash Sarma 1973; “'Polunin and Sneath 1953; ®Ganguly 1976: “Buechi 1954; “Kirk e1 al 1962;
*"Basu 1933-34: “Das and Bhattacharjee 1963: “Das er al 1967: “Ray 1946; “'Kumar and Shastry 1961: “Mitra 1956;
“Bhattacharjee 1969; *Kumar N and Mukherjee D P (unpublished); *Sarkar 1954

T, tribe; UC, upper caste; MC, middle caste; LC, lower caste; "+, present; "', absent.
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30 populations are analysed for the present study. Out of

these, twelve belong o Auwstro-Asiatic family whereas
five, four and one group(s), respectively, affiliated 1o
Dravidian, Indo-European and Sino-Tibetan  linguistic
fammilies. For the sake of brevity, the basic data are not
presented here and can be supplied on request.

Given the data in the form of only means and standard
deviations, we have computed the three measures of Pen-
rose’s distance (Penrose 1954) — mean square, shape and

Table 2.  Values of mantel correlation between pairs of
distance matrices.

Distance matrix r P

T and mCy 0)-8544 00010
7" and Penrose’s shape (54432 00010
mC* yand Penrose’ s shape (rohyg 00010
Pelgme‘s shape and 24 06267 00910
mC gand DA 06275 00140
T* and DA 0534149 00890
Penrose’ s shape and D (3833 0-1330
m{_-z” and s 03722 01550
T and s 03729 01080

m’(_‘zﬂ is Penrose’s mean square distance.

T~ is Sanghvi’s T-square distance.

DA is modified Cavalli-Sforza chord distance of Neier af 1983,
Drsas Nei's standard genetic distance.

size components — o visualize the nature of population
relationships. For the sake of comparison we have also
computed Sanghvi’s T-square (Sanghvi 1953). However,
the mantel test for matris correspondence (table 2) sug-
gests that the correlation between mC7y and its shape
distance matrix is almost one and even between mC~,
and T° or between T~ and shape distance it is very high.
Furthermore, it is shape or morphology of the object,
which enables it to be classified. Therefore, we have pre-
sented the neighbour joining (NJ) tree (figure 3) based on
the Penrose’s shape distance only.

Broadly speaking, this tree depicts two major clusters,
one formed mostly by the Mundan groups and the second
by the others. Although the Santhal joins the main cluster
of Mundari groups, it 1% a single point cluster. The clus-
tering of Oraon and the Mal Pahana, the two non-
Mundari trbes, with the Mundari groups can perhaps be
explained by their overdapping geographic distribution
and a possible role of admixture. Basu (1934), Dutta and
Gupta (1967) and Bhattacharjee and Kumar (1969) sug-
gest that the current affiliation of the Oraons s with the
Munda speaking tribal groups and the results of anthro-
pometric analysis cormborate with this. In fact, Kumar
and Mukherjee (1973) goes to the extent of saying that
the Dravidian language of the Oraon is a later adoption
and the Oraon originally belonged to some Munda speak-
ing group. On the other hand, based on a study of myth of

Santhal

_E Bado Gadaba

Pareng Gadaba

[ Oraon
Ho
_E Saora

Mal Paharia

Korku
Munda
Juang
Lodha

Ollaro Gadaba

Khond
[ Agharia

Brahmin (Andhra Pradesh)
Khasi

Figure 3.
anthropometric varial

Rajbanshi

Riang

Madiga

Brahmin (Orissa)
Micobarese

Kayastha (West Bengal)

MNeighbour joining tree constructed on the Penrose’s shape distance matrix based on the four
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the Oraon Roy (1915) suggests that it is an immigrant
population from South India. It is intnguing to note that
within the second cluster constituting non-Mundan groups
certain Mon-Khmer groups such as Khasi and Nio-
barese, along with the other Mongloid populations like
Riang from Tripura and other castern Indian populations
are included as a major subcluster, reflecting geographi-
cal contiguity and ethnic similarity. This pattern s also
reflected in the study done by Dixon (1922) who on the
basis of physical measurements of the Khasi and the sur-
rounding Mongoloid populations concludes that the Khasi
are racially related o the majority of the Tibeto-Burman
tribes. The Khasi and the Nicobarese being ethnically
Mongloid and linguistically belong o subfamily Mon-
Khmer of the larger Austro-Asiatic family cluster neither
with the Mundari groups nor closely with each other. Tt
seems probable that the Khasi and Nicobarese genetically
drifted apart, as geogmphical, and socul and coltural factors
favoured prolonged isolation between these groups (Kumar
and Mukherjee 1975). Four other groups, Agharia from
Uttar Pradesh and Ollare Gadaba and Khond from Orissa,
along with Brahmins of Andhra Pradesh form as outer
elements to this subcluster and are a part of the 2nd main
cluster. The clustering of Agharia with the Bruhmins of

Andhra Pradesh is intriguing since they are linguistically
and geographically different. Overall, it appears that the
biological affinities among the Austro-Asiatic populations
are structured mainly along the broad hinguistic divisions
and to a degree on geographic affiliations.

The limitations inherent in the dendrogram resulting
from the imposition of bifurcation topology can be par-
tially overcome by using multidimensional scaling for
depicting relationships among populations based on fre-
quency or distance data (Cavalli-Sforza er af 1994). In
figure 4 we present the two-dimensional plot of popula-
tion configurations based on the multidimensional scaling
of Penrose’s shape distances which accounts for 91% of
the total wvariation. The following salient observations
emerge: Broadly speaking, most of the Mundan groups
form a compact constellation, separmted from particularly
the non Auvstro-Asiatic groups on the first dimension,
having placed on the right half of the multivariate space.
Whereas Austro-Asiatic Aghana is separated from the
rest on the second dimension, the Nicobarese from Ni-
cobar islands form as an extreme outlier, separated from
the rest of the groups on both the dimensions. Lodha and
Juang also seem to have relatively more diverged from
the rest of Austro-Asiatic groups on the second dimension.
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Owerall, both the NI tree and the multidimensional scal-
ing depict the same pattem of population configurations
on the basis of linguistic criteria. Therefore, the mesults
reflect congruence between  biological and  linguistic
similarity.

7. Genetic heterogeneity

Gene frequency data for five genetic markers namely
A ABO, Rh and MN blood groups, ABH secretion in
saliva and sickle cell trait, commonly available for a total
of twenty-one populations, were gathered from the litera-
ture. Out of these, eighteen are tribal populations and
three caste populations. Ten of these tnibal populations
are affiliated to Auvstro-Asiatic linguistic family, cight ane
Dravidians, one Tibeto-Burman tnbe and the remaining
two groups belong o Indo-European linguistic family.
We have already discussed the cnteria for selecting
populations other than Austro-Asiatic groups. Since the
data pertaining to sickle cell trait was not available for all
the communitics and is also absent in most of the Austro-
Asiatic groups, the gene diversity and genctic distance
analyses were done on the basis of remaining four loci
only. For the suke of brevity, we are not presenting allele
frequencies for these loet and the data can be supplied on
request.

To examine the degree of gene diversity within and
between the populations, Nei's (1987) method was used
and Hy, Hg and Ger were computed. Ger 15 a matio of the
extent of gene differentiation among populations (D) o
the extent of the total genetic variation in the entire popu-
lation (Hy), while Hgis a measure of total imtrapopulation
hetermeygosity. We have also computed average het-
erozygosity and their standard emors for all the popula-
tions (table 3). The mnge and the avermge for different
categories of populations are given in table 4. The mela-
tively higher values of average helerozygosity. hence Hg,
15 observed for both the tribal as well as pooled Dravid-
wn groups compared to the Mundari or to the Austro-
Asiatic populations as a whole. The Gg values, locus-
wise as well as averages for different categones of popu-
lations are furnished in table 5. The Ggp value is highest
for ABH locus ((0-0614) and least for the A ABO locus
((-0313). While the average g value is (020485 when all
the twenty-onge populations were considered, it 15 lowest
for the Mundari groups (040226) and highest for the Dra-
vidian groups, both for tribes (0-0533) and for pooled

category ((:0548), reflecting partly the heterogencity of

the populations included in this category.

Based on the allele frequency data Nei's standard
genctic distances (Dg) were computed for different pairs
of populations. Although we have drawn both the NI and
the UPGMA trees because of the relatively greater con-

gruence of the latter to the anthropometric pattern of

clustering, we have presented only the UPGMA tree (fig-
ure 5). In this wee the eardiest divergence 1s shown by the
Oraon, which is considered to be Dravidian linguistically
but otherwise has greater affinity with the Mundari
speaking tribal groups. Broadly speaking, this dendro-
gram consists of three major clusters, the first one consti-
tuted by nine out of the twenty-one populations, most of
which (with exception o Brahmins of West Bengal) can
be considered as Mundari or closely affined to Mundari
groups. Within this broad cluster there are three sub-
clusters: the first formed by the Santhal, Kharia and
Munda; the second by Ho, Bareng Paroja, Bhumij and
Rajbanshi; and the third by Brahmins of West Bengal in
association with the Dhurwa. It may be noted that Kumar
and Mukhegee (1975), on the basis of a small genetic
distance of Bareng Paroja with most of the Munda speak-
ing tribes conclude that Bareng Pamja 1s an offshoot of

Table 3. Average heterozy gosity and its standard error based

on four loci for twenty-one populations.

Average standard
Name of population heterozy gosity error
Bhumij 0-44415 006528
Bado Gadaba 0-48982 005619
Mlaro Gadaba 045265 006538
Pareng Gadaba (45994 0-07060
Ho -4 8606 005345
Kharia 050040 005540
Khasi 045176 003925
Munda 047259 006654
Nicobarese 026798 007650
Santhal 047485 006214
Saora 042201 007104
Bareng Paroja (-4 RURG 005339
Konda Paroja 046157 006436
Brahmins (WEB) 050700 004 109
Chenchu 0520007 006715
Dhurwa 0-51928 07449
Kamma 0:-54359 006547
Khonds 045735 006486
Oraon (-52541 (3384
Rajbanshi 044166 007056
Riang 040815 000775
Tahle 4. The range and the average values of heterozy gosity

for different groups of populations.

Groups of populations Range Averape
All groups 026798054359 046376
Austro- Asiatic 026795030040 44424
Munda 0-42201-0-50040 0-46607
Munda+transitional 0-42201-0-52541 046822
Dreavidian | poo led) 0-45265-00-543549 049317
Drravidian (tribes) 0-45265-0.52907 048634
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Table 5. Locus-wise and average gene diversity (Ggp) values among different
linguistic categories.
All Austro- Munda + Dravidian Dravidian
Locus roups Asiatic Munda transitional (tribes) (pooled)
ABH LR e 005492 00535 0433 00936 O 0830
AABO 00313 00511 00047 00055 055 00125
Eh 00505 00223 00165 00231 003949 0564
MM 00557 00234 00179 006335 00003 00795
Average (485 00417 00226 00315 00533 00548
Bratmin(N.E.} the major cluster, consisting of 13 of the 21 studied popu-
: - lations subtly meflects linguistic, ethno-historic and geo-
4L_ - graphic affiliations. The remaining eight populations, form
| = T Baremm PR g Joose congregation of independent elements of Oraon,
| R Riang and Khasi and the two subelusters formed by Lan-
L { e Jia Saora and Khond on the one hand and Nicobarese,
— mm‘_ Chenchu and Kamma on the other. Even in this certain
l__ :]::: degree of geogmphic and linguistic affiliations can be
— perceived. For example, the cluster of Khasi and Riang is
| B s R — consistent with the study of Bhattacharjee (1975) who
. M- infer that probably Khasi are genetically affiliated to the
‘ R —— adjoining Tibeto-Burman Mongloid populations, despite
- the limguistic bamier. Similarly, Chenchu and Kamma
. Fhasi from Andhra Pradesh and Lanjia Saora and Khond from
—— Lenjia Ssora the neighbouring Orissa tend to form subelusters suggest-
L xhana ing mmplicit geographic and/or linguistic similanty. Lanjia
Hircbarena Saora 15 a subgroup of Saora of Andhm Pradesh and clus-
i: Cheenche tering of this Austro-Asiatic group with the three Dravi-
Tarrra dian groups may also reflect possible admixture.
m— Bk The results of multidimensional scaling of the genetic
Figure 5. UPGMA tree based on Nei’s standard genetic dis- distances of the twenty-one populations are shown in

tances between the 21 populations.

some Munda speaking group, which is perhaps concur-
rent with the present study. On the other band, the Ra-
jbanshi of West Bengal has been considered by Grierson
(1906) o be formerly Austro-Asiatic group, and Bhat-
tacharjec and Kumar (1969) observed complete homoge-
neity of Rajbanshi with the Munda speaking groups in a
study of four genetic characters. Therefore, the clustering
of Rajbanshi with the Mundar groups is expected. Ollamo
Gadaba, Pareng Gadaba, Bado Gadaba and Konda Paroja
form the second cluster. The clustering of Ollaro Gadaba
and Konda Paroja with the other two Gadaba tribes,
although linguistically different, 1s not surprising because
they are geographically proximate to cach other, inhabit-
ing the Komput district of Orissa. Furthermore, the O1-
luro Gadaba is considered to be a subtribe of the larger
Gadaba tribe. This cluster joins the first cluster to form a
major cluster. Thus the pattermn of sub-clustenng within

figure 6. The plot of populations on the two-dimensions,
which explains 88-3% of the wtal vanation depicts Oraon,
Chenchu, Kamma and Nicobarese on the one hand and
Lanjia Saora and Khond on the other hand as clear out-
liers. Except in case of Oraon and Nicobarese, most of
the differentiation is on the first axis. It is apparent that
most of the Mundart groups hie close to the centroid,
while transitional groups like Gadaba and Mon-Khmer
groups, Khasi and Nicobarese, form as peripheral ele-
ments to the core cluster of Mundari groups, subtly depic-
ting relative linguistic and geographical similarities.

The degree of congruence in the pattern of population
relationships based on anthropometry and the genetic
markers 15 examined by computing mantel correlation
between pairs of distance matrnces (table 2). It is evident
from the table that the Mantel correlation is relatively
high between Nei's DA distance matnx and all the anthro-
pometric distance matnees, although the correlation mea-
ches statistical significance only between Nei's DA and
Penrose’s mC3;. This may suggest fair degree of simila-
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rity in the pattern of population relationships based on
the two sets of variables, However, mantel correlation of
Dy, distance matrix with each of the anthropometnce dis-
tance matrices 15 relatively low despite showing greater
congruence with the anthropometric tree based on 21
populations. It may be noted that the distance matrices
used for Mantel correlation were computed for only 13 of
the 30 populations for which data on both anthropometry
and genetic markers were commonly available.

8. Population structure and paiterns of gene flow

To understand the local genetic differentiation and the
underlying processes mesponsible for the present pattem
of population structure among the Austro-Asiatic groups,
wi have used Harpending and Ward (1982) model, which
15 somewhat analogous o the Wright's island model.
According to this model, given the uniform systematic
pressure (gene flow) from outside, the average heterozy-
gosily of a population is negatively correlated with ats
genetic distance from the centroid of the gene frequency
array (ri). Higher than average gene flow into any of
the subgroups 1s expected to reflect higher than average
heterozeygosity than predicted by the regression model

-
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and le above the theoretical regression line. Conversely,
populations expericncing isolation and less than average
gene flow from outside show lower values of heteroey-
gosity and lie below the megression line. Regression plot
of average heterozygosity vs. distance from the centroid
for the Austro-Asiatic groups 15 shown in figure 7, along
with the theoretical regression line. In the regression plot,
the Nicobarese of Nicobar Island is an extreme outlier
below the theoretical regression line and also far moved
from the centroid. This may suggest their long isolation
and effect of drift. This s concurrent with the fact that
the Nicobarese are both culturally and geographically
isolated even from their neighboring groups. On the other
hand., Dudh Khana and Bado Gadaba are outliers above
the regression line, which may souggest that they have
expenenced more external gene flow than any of the
other tnbes. While Bado Gadaba inhabits the Komput
district in Southern Orissa, Dudh Kharia is the most ad-
vanced sub-section of the Kharia having much greater
mnteractions with outsiders. Therefore, it 1s probable that
they have received considerable gene flow from the
surrounding populations. The remaining populations ane
placed nearer to theoretical regression line as well as
relatively closer to the centroid. Since the Khasi and
Nicobarese do not belong to the same linguistic sub-
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Figure 6. Plot of 21 populations on the first two dimensions derived from the multidimensional scaling of the Nei’s standard
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family as that of the Mundaris and are also geographi-
cally somewhat separated from them, the Harpending and
Ward model was employed exclusively for the eight
Munda tribes (figure 8). In this regression plot, while
Dudh Khana and Bado Gadaba are placed as extreme
outhers above the theoretical regression line, Bhumij and
Lanjia Saora are placed below the line as ouathiers. As
discussed earlier the ethnography of Lanjia Saora suggest
that it has migrated to the forests and hills of Koraput and
Ganjam distrnicts of Orissa from the plains of Mandasa in
the Srikakulam distret of Andhm Pradesh after they were
driven away by their kinsmen. Therefore, their position
in the above regression plot may reflect bottleneck effect
of certain degree. Another regression plot (figure 9) con-
sidering  transitional  groups (Ollarm Gadaba,  Bareng
Paroja. Rajbanshi and Oraon), which are once considered
to be Mundan and at present share geographic proximily
with them, presents the Rajbanshi and Oraon as outliers
below and above the regression line, respectively, sug-
gesting greater isolation and drift in case of the former
and excessive gene flow into the latter. It is probable that
the Omon have not only adapted the Drvidian language
but indeed have also experienced genctic admixture.

9. Conclusion

From the available prehistone, ethno-historie, linguistic and
biological evidences, it appears that the Indian subcon-
tinent was probably first peopled approximately 60,000

years BP. There has also been some speculation that
populations  affiliated to the Auwstro-Asiatic linguistic
family were probably the ecarliest to settle in the sub-
continent. One of the hypotheses tracing the migratory
routes indicate that Austro-Asiatic languages speaking
tribes probably came from Africa, entered India through
western comidor (Nei and Ota 1991; Chuo et al 1998;
Su et al 1999; Majumder 2001). There 15 an alternative
hypothesis in vogue, which speculates that these groups
have migmted from China into India through north-
eastem corridor (Ballinger ef af 1992; Gadgil et al 1998;
Diagmond 1997). Neither of these hypotheses however
could so far muster adequate and unequivocal empirical
support so as o validate any of the competing hypotheses
with reasonable confidence. The absence of 9 bp deletion
in most Indian populabons, which was clamed as evi-
dence for the western Indian route of migration does not
seem to be valid any more as many populations recently
studied show 9 bp deletion in varying frequency, mnging
even up o 30% (Watkins et af 1999; Clark er af 2000);
Reddy B M, Naidu ¥V M, Madhavi V K, Thangarmj K and
Singh L. unpublished results). As has been pointed out
earlier, there have also been problems on several other
counts. First of all, the so called Auvstro-Asiatic groups
in India represent more than 30 endogamous tribal popu-
lations but only a group or two were included in the past
studies, leading to the all important conclusions on the
peopling of the subcontinent, dismegarding the implicit

genetic/linguistic heterogeneily among  them.  Further-
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more, those groups were represented only by a handful of  tion of the Indian population. It is therefore imperative
individuals constituting very small samples. In addition that a comprehensive study including representative sam-
tor this, the representation of the other linguistic and ethnie  ples from the Aostro-Asiatic tnbes should be undertaken
elements forming the comparative perspective was very to ascertain the magnitude of heterogeneity among them
inadequate, given that they constitute predominant sec-  vis-d@-vis the other ethnie elements in the Indian popula-
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tion before any formidable conelusions can be drawn on
the peopling of the subcontinent.

The analyses of few genctic markers and the anthro-
pometric varables attempted here although suggest mela-
tive homogeneity particulady  among  the  Mundari
component of the Austro-Asiatic tnbes, the number of
markers/variables available for this study makes this ob-
servation rather tentative. In any case. the Mon-Khmer
constituents of the Auvstro-Asiatic tribes behave some-
what differently than the others in this category, hence lie
somewhat as outhers in the multivanate space. Ethnically,
Mundari groups are considered to be Proto-Australod
whereas Mon-Khmer groups are classified as Mongloid.
However, that the transitional groups, particularly the
Ollaro Gadaba and Omaon, lie as outhers above the line in
the regression plot may hint at the possibility of assimi-
lation of certain Austro-Asiatic groups into later migrants
speaking different other languages. This may indirectly
support the hypothesis that the Austro-Asiatic people
might have entered through the western Indian route,
although this observation again needs validation with
more appropriate data. Relatively greater heterozygosily
of the Auvstro-Asiatic groups, when compared to others
that was considered as one of the evidences for inferring
greater antiquity of these people in India (Majumder er af
1999; Majumder 2001}, is not reflected in the traditional
markers and in fact, on the contmry, it is the Dravidian
groups that show greater heterozygosity. Therefore, we
cannot be certain that this inference 15 robust and can
withstand scrutiny if the proper representation of Austro-
Asiatic groups as a whole is made and compared with
other linguistic andfor ethmie groups. In collaboration
with Centre for Cellular and Molecular Biology, Hydera-
bad, we are currently generating DNA data on a number
of Austro-Asiatic and other ethnice/linguistic groups of
India and should be able to address this problem compre-
hensively in the near future.
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